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EXTENDED ABSTRACT

A literature review is much like a jigsaw puzzleeqing together the seemingly endless pieces ofighdu

research and other sources, and telling a stotty thi finished ‘picture’. There is a lack of avalk practical
information on how to conduct a literature reviemd there is even less available that use quaktatsearch
software to support the process. To address thisths paper discusses the journey of an infolrnasystems
PhD research student using Nvivo for a literatengaw. In this paper Nvivo8 is proposed as a todig¢lp any
researcher accomplish a rigorous and transpaterdtlire review. Here a practical example of suphoaess is
presented in seven steps, using a well-known @ikt research software that gives the researamens
opportunities to explore and piece together théleging task of a literature review.

It important to acknowledge the criticisms of gtatlve research software however using such so&wan add
benefits and value to the research process. Althdligre are endless texts on how to conduct reseanch
text rarely do justice to discussimgw to do a literature review, especially to do saity detail. While the
purpose and objectives of conducting a literatexgemw are generally clear, the process for actuallyying out
the literature review is complex, continuous and be difficult to explain. Therefore this papereatpts to
contribute an account of how to conduct the literatreview (although this is just one example)hvtiints on
how to do a literature review using software. teatpts to make explicit as possible the procesonflucting a
literature review using qualitative research sofewva

This paper builds on the author’'s 2007 paper, whlisicusses using Nvivo7 for a literature reviewthithe

release of Nvivo8 in 2008 and most current usersimgoto the new version, the paper needs updattng.

important to note that the information presentethéprevious paper is by no means redundant sgldass this
paper builds on the discussion presented theresaadapted for the Nvivo8 environment. Furthedisicusses
the use of some of the new features and how theyadd value to conducting a literature review. Eheew
features include more flexibility with the casebdoised for demographic information in an empirigedject,

used to categorise and track papers in a literawiew); using video and audio as secondary daiecss; and
the addition of support for pdf files, which ovenee a major challenge to a research project, idedtih the
previous paper.

I have chosen to use Nvivo8 and other softwaregfote specific reasons. Firstly, | have been uiviyo8
(and its predecessors) for eight years acrossreifteprojects, and it is widely used around theldvddsing
Nvivo8 to manage most documents relative to my Péd2arch, | have found it to be a useful tool fading
literature text and for supporting theory generatibhave found it to be a good project managenwuit for
organising nearly all aspects of my PhD researdlept, and it is important to analogise how to ngenghe
research project without software (using highlighgens and a photocopier). | argue that it is irtgurto be
able to do this. So far, the software has enabledaimanage my notes and ideas about the largectiot of
published research papers (electronic documentsivab links | have, as well managing details altb@tmany
external (hard copy) sources such as journal papeks and reports. Combining these abilities eff as
being able to code/categorise the summarised slathithese sources into themes and being ableaiclse
across codes/themes are by far its greatest bameffijustifies its use.

But by no means is Nvivo8 the only option for ae@Eh project and it is not used in isolation.dh de used
exclusively but its use should also be considetedgside other tools such as Excel and Endnotthdrproject
presented here, Excel is used to manage the oliserdata, as Nvivo8 wasn’t as useful for this tdskterms

of using Endnote, it is a bibliographic referencanagement tool (as opposed to a data analysisdodljt is
used in compliment to Nvivo8 and Excel. In thiss&sh Endnote is used to manage the bibliograpiaild of

all of my literature sources. Even though Endnotzbées the researcher to add abstracts and soemeneés to
what might be considered codes (i.e. keywords),vdRitakes it a step further by allowing much greate
flexibility in assigning any number of pieces okti® (coding) to any number of concepts (nodeslsih enables
complex search functions that work on the coded #exi nodes, tasks not available in Endnote or [Exce
Basically the Nvivo8 activity of coding literatutings together all of your ideas (that you haveppsively
coded) about a particular concept or theme. Byglthrs, it is then easy to open just that node ¢eptitheme)
to read filtered information about just that to@ad use this to write up your literature review.

My PhD research provides the basis for the disoussi this paper, as it provides the context inolhio
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present ideas about ways to use Nvivo8. | am nothénfinal year of my studies. My research approach
interpretive and my research data is qualitativg. éthnography takes a cultural perspective to wsideding

the attitudes, motivations and behaviours of onfmesic users. The research papers that make Ujtettature
review for such a project are also qualitative datd they need to be analysed in a way that gheesetsearcher
the ability to deconstruct, analyse and synthes$iem in a useful and relevant way. Coding literatigra form

of qualitative data analysis and in this paper M8ivis proposed as such a tool to help any researche
accomplish this.

INTROUCTION

Qualitative research is a somewhat recent inquanagigm within the history of research traditioimgéerpretive
qualitative research is a much debated approact isualso now an accepted approach for the inyaison of
information systems and organisations (Hirschheiahblein, 1989; Walsham, 1992; Klein and Myers, 999
Myers, 1999). This approach allows an understandfrigchnological phenomena within a social contigim
the perspective of those involved.

Even newer to research traditions is the use diftgtise software to support data analysis. To gineexample,
in 1984 the first version of the Australian softeaNud*ist’ was releasédwith subsequent versions (of
Nud*ist/Nvivo) to follow over the years. Widespreadoption of the software was held up for many ydar
various reasons; one significant one being the EHckcceptance by university professors of thediisliof
using software to aid qualitative research, paldidy interpretive qualitative research. The argatrigeing that
a software tool must surely move the researcheéhduraway from the data they are analysing; thiagban
opposing objective to the nature of the philosophéssumptions that underlie this approach.

It is important to remember that Nvivo8 is a softevdool, and it should support the way you workislt
necessary to be able to analogise how the literatewview would be done without the aid of softwaaed
realise that the software doesn’t do the work farhwt rather helps us in achieving our alreadinddfgoal.

Traditionally Nvivo has been used mostly for datflexted in the field but now it is being used moggularly
for reviewing literature; see the recent paper kgndgara (2006) in which she presents “an illusteativ
demonstration of Nvivo2 for research managementieher di Gregorio started the discussion back 6020
when she demonstrated the tools in Nvivo2's tooldiich she believes “support the various processes
strategies involved in constructing arguments ftom literature” (2000). More recently, some othapgrs on
how to use the software for research have beerighgll, and are useful in providing advice to redesns
(Dean and Sharp, 2006; Woods and Wickam, 2006).

SEVEN STEPSTO ANALYSING THE LITERATURE

This section outlines the seven steps involvedaimgl a literature review using qualitative reseasoftware.
They cover the basics of coding research souraegfar literature review. A number of these stepsally are
iterative and they are often added to with morarogdnd ‘coding on’ phases.

As mentioned earlier, this paper builds on a presvipaper (Beekhuyzen, 2007) to accommodate the new
version of the software. The steps can still bedooted in the same way as outlined in that paparouple of
steps have been affected by the upgrade to ve8siand they are discussed here in detail. Theyasdive
steps that provide better tools for doing a literatreview.

| have used my own PhD research project to proewgext for using Nvivo8. The example given her¢ois
provide exactly that, an example of how | used Mvior my literature review. It is hoped you willigasome
insights into how the process might work for youmoresearch project.

Step 1: install the software

The software must be installed before you beginl @ire latest service pack should be installed (ctiec
updates — help menu). It is important to checkujpdates every few months if you haven't set théwsoe to
do this for you. Many universities now have a ftense making access to the software relativielpk.

Once installed, start the software. It is now alai in Chinese, Japanese and Spanish in additienglish so
choose your preference from the start menu. Thenwih be prompted for your name and initials. Froime
next screen, choose ‘new project’ or ententblieinteeringsample project to look around.

! by Lyn and Tom Richards of QSR — Qualitative Sohs & Research, Melbourne, Australia
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Step la: Set up your project

With the addition of new types of sources in Nvi@8dio, video, images), the naimernalsis now given to
the top folder in the navigation view (see figujelLyou prefer, you can create folders underngla¢hinternals
folder to separate different sources however #ng mandatory.
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Figurel. Administration Folder

| recommend beginning your project by creating & decument to record your notes about using Nvivd a
working through the research process. Click in wigte space of the list view while selectisgurces—
internals. Selectnew internal — documenCall thisproject journaland insert the date/time to begin (and do this
each time you write in your journal). It is recommded that you write in this file each time you hy avork (or
any significant work) in Nvivo. Make comments abthg work completed, the work to be completed tiexé
and any other issues. This then becomes an agditdid for your work in Nvivo, and also part of yoanalysis.

It also a useful list to show your supervisor oteagues your progress.

Nvivo can be treated very much like a project mamnagnt tool, as much as a qualitative data anaigeislt is
an effective way to keep everything together, whigtparticularly difficult over many years of a easch
project. | found it useful to import my researclposal, my scholarship applications, my consem$pras well
as the audio recordings from my confirmation (coztgd after 1 year of PhD study in Australia — iai20 000
word report, presentation and defense) see figure 1

There is abundant help available when using théewvaoé. The flash tutorials give overviews of usithg
software and its various features, and pressingtFany time displays the detailed help. Nwunteering
sample project is also a useful way to get helpu ¥an look at the project and see the sample gqjariedels
and node structures to get ideas. The online fanhQSR helpdesk can also be invaluable resources.

Step 2: read and summarise literature
Each person has a different approach to readingsamimarising the literature. Whether you printpapers

and make notes in the margin, or make notes int@book, or read papers on a screen, it is stilessary to
read the literature and summarise it in some way.
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In addition to literature, other sources may beduseyour literature review. Previously Nvivo ordigalt with
documents, now it accepts audio, video and imdgs. frhese may form part of your literature analysr they
may be better used in the empirical part of youalysis.

Step 3: import literature

One of the most difficult tasks in using softwasentanage literature is the sheer amount of resqeapérs and
books. In a doctoral project (or any research ptdj@ that matter), the number of sources mighthel1000 or
more. Managing the physical papers in these numisehallenging, as is managing them in the digital
environment. Therefore it is necessary to make fhibcess manageable and to suit the schedulecbf ea
individual researcher. The other challenge is mampthe combination of electronic and hard copyequap
Ideally it would be useful if all of our researchpers were available and accessible in electranim,fhowever
this is not always practical. Some journals and yrmaonferences still do not publish their proceediogline,
and books obviously have limitations.

The process for importing sources into Nvivo cary\u@etween people. You may import one paper ana as
you read and summarise it (and maybe even codeliatipoint), or you may import a number of papers
time, their summaries, and coding them now or laf&ere is no right or wrong way; just use the wafe to
support what makes most sense to you.

One very good thing about Nvivo8 which makes thepssignificantly easier than previous versionsthaf
software, is the introduction of handling pdf filde my paper about Nvivo7, this was one of the mai
challenges in importing and coding research papaeiously it would be necessary to convert pldsfio txt
or only include summaries and link to the filesamsexternal source, however this is no longer aueislt is
now a much easier task to import sources whiclofiem in pdf format, and code them like any othecument.
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Figure 2. Imported Sourceswithin a Sub-folder

Import each file and give it a description. You nuecide to create subfolders for your literatusee figure 2.

At this time you have the option to make each damininto a case; you then can add attributes th ease
(document) such as date imported (date), source fgurnal/conf/book/web) and whether it has beeded
(yes/no).Additional notes about a source can be added amgected by creating a link to a new memo from a
source.
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It may be useful at this point to add in any oflids. Hyperlinks can be added to any text to lifidectly to the
website (opening the web browser automaticallyg,fagure 3. As you work through your rounds of eag{the
next steps), you will add annotations (which amailsir to writing in the margins of a paper, or footes) and
see also links to link from an object (source/ntedet) to another object (source/node/text).
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3b Using the Casebook

The casebook can be a useful feature when conduatiterature review. With empirical data, it sually used
for demographic data, but any data can be usealitlyink broadly enough. Anything that can be repréed as
a multiple-choice list or yes/no can be includethia casebook.

But what is the value of this? It enables us toquaries and filter the responses by fields inakeebook. For
instance, we can record the attributes of empiricahpers including the method used
(interviews/observations/survey), the participaus (students/management etc), the year of susgfulness
of the paper (yes/no), qualitative/quantitativegipretivist/positivist philosophical approach dtcis possible
to then query the coding of the papers accordindifi@rent criteria. Doing this helped me to clégdhe
existing empirical research in my and related feldnd on related topics, with different foci actiog to
stakeholder group (students, musicians, recordsingu This was useful to help me to position mynow
research and the contribution it makes (Beekhuy2@dg).

Step 4: coding ¥ round

Coding, like summarising and importing, can takenatous forms. Once the sources are imported intad8y
coding, or organising (or even deconstructing),liieeature can begin. Firstly, open the document want to
start with. Then from the navigation menu (bottaft bf screen), choose nodes, free nodes and theowi for
these is displayed (although it will be empty as$ starting point). Having the document detail vandand the
node window open at the same time allows us totemeades and code while reading through the sotinee;
node window is displayed at the top of the scremhtae document is displayed below. One difficustythat
once we start creating more than 30 or so nodesngdhem all and coding to them with the detadwi
showing on the bottom can get difficult. One wayt@rcome this is to move the detail view to tlghtiof the
screen (‘view — detail — right’). This allows yoo $ee more than 50 nodes at one time and is aalogéy for
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many people to work at coding — selecting text plating it in concepts (i.e. nodes - dragging froght to
left, rather than bottom to top).

Once you start reading your first document, you stant coding. Nodes should be considered as ‘ocmrafor
ideas’ and are created to store ideas or text atsdated concepts together. When you see concepisei
literature that you want to code, highlight thettaight click and create a new free node from sk&ction.
Another option is to click in the white space oé thhee node window (on top), right click and creagsv free
node. Once created, highlight the relevant texd, amply drag it over the free node you want toecado. This
will code the text to that node. Continue this s of creating new nodes and coding at them ymtilreach
the end of your document.
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Figure4. Nodesfor Coding

To give an example, at the start | created a nfatesoncepts such as music use, technology, oslimes and
others (see figure 4). | coded text from my soutbasrelate to these themes as | have identifietht If a node
category didn’t exist yet, | simply created it a&eded.

A further option for coding is to highlight somexteéhat you want to be the name of a nhew node, shoode
invivo and a new node will be created with that highkghtext coded there and the name of the node iexhe
you highlighted. This is probably not so useful ingvonly a few words coded here so go to the ‘cgdin
spread selection’ option to get the context ofdbeed text. This is automatically saved.

When going through this process, there are someritaupt things to remember. First is that any pieteext

can be coded infinite times. However just becaumsg is technically possible, it doesn’'t mean thaisi

recommended practice. Generally you will find thgiiece of text is rarely coded at more than 1Cesat this
point in the coding process (of course there amgtions). So try to keep your codes rather broatl lagh

level at this stage. You will break them down id&tail soon enough. But if you find you are coditngt more
nodes than this in this instance 8frbund coding, then you might be guilty of codiridao low a level. This is
an important consideration because if you try tdecat too low a level in this first instance astkarly stage,
you will find you will feel as though you will neveeach the end of the coding, and that it is reldnb and
somewhat useless.

The other point to note is that not every parthef locument needs to be coded. There is no prdbléeaving
parts of the document uncoded; these can be codrdhier phase, or left uncoded indefinitely. Bibiparts of
every paper or summary notes are relevant howexemgll find that a larger percentage of the sumnaotes
will be coded compared to the amount coded if thividual full papers that are imported. This icéese the

summaries have already been filtered so that thnejude what you have decided is the most relevant

information, whereas the full papers are just tieatmplete papers will all details. Also useful whaeating
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nodes is to add a description to explain what thermeans. You may have a clear idea today whamgan
but this is almost certain to change in six motiting.

The various steps outlined so far are importarfoiow, and jumping ahead can cause anxiety anstrfation
early on. On this note, my personal approach isitha important to disregard any thoughts of stowe during
this step, however | acknowledge that some othegarehers and trainers approach this differentlgtasting
with structure. | believe that creating structure arganising nodes at this time can cause disnugt your
coding and thought processes. Coding a documenvésy different process to structuring and shduddkept
as separate phases in the research process.

This process of coding™round (or broad coding) should be repeated ulitiorted documents are coded
once. Once done, then structuring the nodes can befpre you start on more detailed coding.

Step 5: structuring nodes

One you have some free nodes and they have beed tmdand you have reached something of a stap poi
the literature review (maybe finished th& rbund of coding on all documents), it is then titnethink about
structure. You might find that you don’t want talinde this phase in your research process, or yightrwant
to include it at a later time (or even earlier)wdfich all are plausible and valid choices.

Structure at this point refers to tree nodes. ages can be moved around to form tree nodesée.nodes
consist of siblings (nodes on the same level) dnldiren (sub-nodes). Thus by creating tree nodesigter
some form of hierarchy or grouping. The processtaficturing your free nodes into tree nodes is daoye
copying a free node, and pasting it in the appetprplace in the tree node structure. Copying ésl ils case a
mistake is made in moving it; this is a safety nueado ensure we don't lose any of our coding (posksibly
even a fallback because of the omission of an lmudmn in previous versions of the software).

In choosing which free nodes would be appropriatéreée nodes, one way to decide at this point ftbthe
nodes you want to break down further (i.e. into-sategories). By putting them as top-level treeawdt is
then easy to open the top-level tree node (which pvaviously a free node) and ‘code on’ from h&Ceding
on’ refers to coding from the already coded nodbi¢tv was done in the™round of coding). This is a useful
approach as it allows you to code from one con@ept culture) and break this down into sub catigofi.e.
norms, values, beliefs, rituals), without beingtrdisted by irrelevant data/literature (it has békared out).
This next phase of coding is discussed in sted@abe 2" round coding.

In my project | moved the ‘DRM definition’ free nedo a tree node and broke it down into ‘tech-bassth
18 references and ‘rights-based’ with 7 refererice® the literature indicating the different waysdefining
digital rights management (see figure 5). | alsonfib | had other definitions coded at this high-levede so |
created a new node for ‘general definitions’.
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Figure5. Definitions

Page 7 of 10



Paper code: BEE08127

The other part to the node structuring that canasged out at this time is to include any concédpisn models,
theoretical or conceptual frameworks from the &tare that you are using to guide your researchs@&ltan be
set up as tree nodes, as they usually are hiecaiabri at least presented in a connected way. odes allow
representation of this structure and connectiond,row is a good time to set them up for codingerEl you

decide not to code to them in step 6, you can dbany other time.

Structuring may also refer to free nodes. After fingt round of coding | found that some free nodexe
doubled up or there were more than one with a aimdiéscription. These were merged together. In rojept, |
created 94 free nodes in th&rbund of coding. The structuring | did within tiree nodes included:

o ‘bittorrent’ was expanded to include ‘P2P’ (peetpieer) - merged
‘watermarking’ and ‘fingerprinting’ were merged inTPM (technological protection measures)
‘record labels’ were merged into ‘corporate’ — alealescribing all corporate interests in online imus

0
0
o0 ‘INDICARE’ (a European online music project) wasnged into ‘DRM studies/projects’
0

‘DMCA’ (the US digital copyright law) was mergedtin‘legal’

The other nodes to set up here are the relationsbdes. At this point, you may have some ideas tabou
relationships you have found or intend to look forthe literature (hunches). These can be codetheat
relationship node rather than at individual nodés; relationship is a connection of two nodes aod gode
evidence of that relationship existing from theadat

It is also suggested that you get very familiarhwibur nodes and their structure before codinghéirtYou
might find it useful to print a copy of your nodsting and keep it beside you or on the wall inrirof you
when coding. This helps to overcome the earliecudised problem of viewing all of your nodes at trme on
the screen.

Step 6: coding %' round

This round of coding is focused on breaking dowsdlready created nodes into sub-nodes, or ‘conlingAs
mentioned previously, ‘coding on’ refers to codfngm an already coded node. For example, a free oaded
‘culture’ is coded in step 4. Once relevant litaratis coded there, and all imported documentsaded, the
free node ‘culture’ is moved to be a top-level tmede. Added to this top-level node are sub-nodes (
children), which are categories or concepts geedras being connected and or/deriving from theléopt
node.

To continue the example, concepts of culture foumthe literature may include norms, values, bsliefd
rituals; these are created as sub-nodes or chddsy@nd then from within the ‘culture node’, coné to code
into the lower-level nodes just created. So inessgyou are coding data that has already beerddadgtep 4.
This approach has the bonus of having a focus efiltbred literature for further coding. These swdues (or
children) can then be further broken down into nu#d nodes if required until you are happy thatiycoding
is complete (or at least somewhat complete for now)

Step 7: analysis

Once you have coded to a level you are happy witld {t need only be happy for now), you need toerskme
sense of what you have coded. Putting a literagwiew together is much like a jigsaw puzzle; agiag all of
the pieces so that they firstly make logical seasel, then telling a story with the final pictureid not an easy
task to write a good literature review, regardlesill of the advice on how to do so (Webster andtan,
2002).

Unfortunately it is out of the scope of this paperdiscuss the literature analysis in detail howewnethe
following section | have highlighted some usefutiss for making the most of your coded literatuk@other
reason for discussing this only briefly is that lges is shaped by your chosen research methodchogly
underlying research assumptions and is greatlyrmi@ted by individual project needs and charactesstso
thus it is difficult to discuss in general termautRising the process discussed thus far bringstitee on your
defined concepts and topics together, allowingafémcus on related literature that forms your ditare review.
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Coding tips

There are a number of features of Nvivo8 that artiqularly useful during your literature analysihese
include searching for common terms, and the usedihg stripes, links and relationships. Thereadse some
generic nodes that are useful for a range of ptgjand these are often not considered as an option

Searching ‘common’ terms

It is a useful task to search for common terms bizate appeared in the literature that you wantetsire to
code. You may already have these terms coded, damean the details of your previous coding, buti yoay
not have them all covered. To be sure, in my ptdjesearched for terms such as Australia, segypitiyacy,
Apple/Sony/Microsoft, iTunes, iPod, definition anghny more.

Coding Stripes

Coding stripes are useful indicators. During codihgy can be used to get a quick view as to whedher
where a piece of text has been coded — answeringuéstion ‘did | code that?’ Sometimes it is difft to tell

if a piece of text was dragged to the intendedeglao moving the mouse over the displayed stripes @ clear
and quick answer. Coding stripes may also havefliersethey show other literature coded at a paldicnode.
This may indicate links in concepts, establishinthiead between the literature, which could themizele
explicit in the writing of your literature review.

Useful Nodes

In my review of the literature | have found thatating some other more generic nodes is usefulinstance, |

created the following nodes and coded relevantttettiem:
o Statistics

Good quotes

Justification for my study

History

Definitions

Empirical studies

Method

To follow up

Questionable statements

Stakeholders: artists, corporate, users

Ideas for interviews

O O0OO0OO0OO0OO0OO0OO0OO0OOo

| also found that creating a number of memos (ilemall document — think of a sticky note) can alsaseful.
The memos | created for recording thoughts were:

o Nvivo experiences

o Methodological problems

If you have something that you want to code andtdaorow where to code it, simply create a free node
memo. Try not to spend time worrying about wherghibuld go, even if you create a node called ‘tdader’
and code it there then at least it is stored f@rlaccess. These are just a number of extra thiagsyou can do
in your project. You will find the more you use theftware, the more confident and thus explorajive will
become.

CONCLUSION

This paper discusses using Nvivo8 for a literaterdew, using a current PhD research project asxample.
The practical steps outlined can be applied toréetwaof research projects. As discussed earhyhis paper,
gualitative research software is now becoming mmegnstream in its use, particularly by researchhéig
degree students.

The process of literature analysis and synthegiaredy discussed in detail, apart from discussiansniversity
research courses and some research textbooks. $gechthis, as researchers we need to make marg tff
share this information. Part of the challenge ahgahrough the process of a literature reviewhis flack of
detailed and practical help compared to other pHrtke research process. By explaining our praxssse can
help to inform those just starting out by givingtin examples of how it has been done successfullgqbso
successfully is often still useful).
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In the most part, Nvivo8 is used to analyse emaplritata however this paper has attempted to shew it
applicability for conducting a large-scale litenaweview. The various necessary steps for setijingnd coding
the literature are the intermediate outcome of padicular PhD project and give some guidance ow ho
another may go about doing similar tasks. This pgpesents a practical account of conducting aalitee
review in a qualitative research project.
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