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Abstract

Whether created manually or through the use oivswé, a no-linear informatior
organization framework known as mind mapping oftarsalternative method for capturi
thoughts, ideas and information toear thinking modes, such as outlining. Mind mapps
used in education, government and business asfverenethod that is useful in trainir
brainstorming, organizing and problem solving. Tipeper examines mind mapping techniqt
advantages ands#idvantages of ha-drawn maps and using mind mapping software. Se
mind-mapping software applications are compared on aoeuwf product dimensions. Surv
results provide a descriptive profile of mind maens in education, government and busil
sectors.
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Introduction to Mind Maps

The mind mapping technique, along with the termrgnmap,” originated with popul:
psychology author Tony Buzan (1970), who develdbetechnique as a way of helping peo
to learn more effectively. His work is partly basedthe pioneering brain research of the 50’
well as left/right brain work by Roger Wolcott Spef1968) which was later refined by Rob
Ornstein (1977). The bgdf this research indicates that the human besponds best to ke
words, images, colors, and direct association. Buefined these ideas into a simple set of r
that can be followed to create a maze of infornmakioown as a mind map. Based oe
increasing interest in this technique over receary, many people have found mind maps t
an efficient way to take notes, plan a projectr@spntation, brainstorm, as well as of
applications. Mind mapping usage and growth has lobeonicledn the fields of busines
(Blum, 2007; Van Hool, 2004Vilcox, 2003), engineerincZampetakis, Tsironis and Mousta
2007), and education (Abi-Bftona, 2008; Adam and Mowers, 2007; Akinoglu andafa2007
Kirchner, 2009; Lamont, 2009; Naykki and Jarvi2008).

Mind mapping is a visual tool used to organize eeldte themes or objectives. Bu:
asserts that mind maps that incorporate picturdgdferent colors bring ideas to life. A go
mind map shows the overall structure of the topiproblem an relates subtopics through col
lines and pictures. Wycoff (1991) summarizes Bugapiidelines as: “A central focus or grap
representation of the problem is placed in theerenita page; ideas are allowed to flow fre
without judgment; key wordare used to represent ideas; one key word is pripee line; ke
words are connected to the central focus with jJinebor is used to highlight and emphas
ideas; and images and symbols are used to hightight and stimulate the mind to mi
connetions.” Figure 1, Mind Map Guidelines portrays thedelines
(www.mindmappingtool.com

Figure 1: Mind Map Guidelines

\ . =1 tada

" heirarchy

"~ order <
outlines -}

=y :9 | 9.”3?‘_',,,_,, Center
Link :m
6 == Mind Map
éColors Use Guid.ines

Emphasis

Fea i
[E=] images
a2

LIPPERE.and.|ower

codes thicker H—

= = . more important
dimension

~  wword for each

hinner

radiate out
SAME AT wenr

The handdrawn mind map ilFigure 2 illustrates the overall organization of topic,
mind mapping, through the use of nodes, branchesjsycolor, lines and pictur
(http://www.12manage.com/%5Cmethods_mind_mappind).
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Figure 2: Hand-drawn Map
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Unlike linear thinking techniques, mind mapping is a grapggbnique that captur:
ideas and information. Proponents of mind mapsradsg mind maps enable people to see
various aspects of the topic or problem; and se&lingpnstituents simultaneouslysitively
affects concepts learning (Mintzes 1999, McCom&9).9 ane (2009) describes a mind ma|
a technique that stimulates creativity while allogvfor clear distinctions between each thou
Buzan (1996) asserts that memory is naturally @atee, and therefore, it is easier for brair
remember visually stimulating, mi-dimensional information as presented through a miag
than traditional linear outlines. Outlines lack flexibility, creativity and ability to shov
associations between concepts.

Mind mapping enthusiasts affirm that mind mappmam extremely valuable technic
to use in educational, business and governmentamaents. The increasing popularity of m
mapping is evidenced by the number of blogs, baoikarticles thifocus on mind mapping
Using the Internet search engine Google and egtéhnie search term “mind mapping”, yie!
over 112,000,00veb page hits. It is clear that many individualgehan interest in min

mapping.
Hand-drawn Maps and Mind Mapping Software

During the 1990’s, companies began developing so#with the capability to crea
digital versions of mind maps. Use of mind mapmofiware does offer advantages
disadvantages over haddawn mind maps. Table 1 presents a taxonomy d@ratdges ed
disadvantages. One important factor affecting itpeificance of some of the advantages lis
of mind mapping software over he-drawn maps is the specific purpose of the map. Miags
may be created for personal use such as taking notglanning presentation. If collaboratic
is not needed and the map is for solitary use, thiea mapping software features suct
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sharing and collaboration are not relevant to sger.u Alternatively, mind maymay be created
by teams and updating a mind mapomes desirable. Clearly in this situation, theigbdf
software to allow reatime collaboration and editing of mind maps becoaresmportant asse

Table 1: Handdrawn Maps versus Compu-drawn Maps

Advantage Disadvantage
Hanc-drawn | A. No Cos A. Cannot be digitally stored oth
Mind Maps | B. No restrictions on map design ¢ | thanas a scanned docum
layout B. Map size is limited
C. May create map anytime wi C. Preference of user for mi
pencil and pap mapping software advantay
D. Each map is a unique creatior
the user
E. Collaboration possible
colleagues are together in same
Mind A. Ability to link to other informatior | A. High cost of none fre- source
Mapping such as hyperlinks and na software
Software B. Ability to modify and filter mag B. Requires computer acc
easily C. Learning curve of using softwi
C. Ability to integrate into othe D. Map desigrflexibility restricted
software by software options
D. Ability to create templates eas E. Preference of user
E. Ability to allow rea-time hand-draw map
collaboration F. Map sharing restricted by formn
F. No size limit incompatibility

Mind Mapping Software Comparison

There are many mind mapping software packagesatkatlassified by such attributes
free versus commercial or wélased versus desktop. Some of the more populavarel
packages include MindManager, MindGenius, FreeMinshiration, MindMeister an
MindView. They differ in terms of capabilities, ca@std applications. Table 2 highlights so

key differences as of January 20
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Table 2: Differences in Software Packa

Software Cos Operatin Comment
System
FreeMind¢ Free Linux/Maci Most popular free softwa
Windows
Inspiration8 $6¢ Mac/Window: | Integrated mind map with outlir
MindView3 $38¢ Mac/Window: | Integrates with Microsoft Offic
MindManage8 | $39¢ Mac/Window: | Commercial market leac
MindJet Connect allows collaborat
MindMeiste| $72lyr. Wel-base Good for collaboratic
Bus Skype and Twitter integrati
$15/yr.
Edu
MindGeniusV: | $221 Bu: | Windows Integrates with Microsoft Offic
$86 Edu

MindManager is the current commercial market leadenay be purchased aloneas
part of Microsoft Gfice Professional Productivity Bundle which inceslOffice 2007 Prc
MindManager 2007 and Acrobat 8 Professional. Ondiofilmanager’s strengths is
integration capabilities with Microsoft Office. Gmé collaboration is possik with
MindManager in conjunction with software, MindJair@ect. With Connect, multiple tee
members can access and update the same map anstaataneous progress through an or
environment. Besides integration and online coltabon, MindManagehas advance
functions in creating and editing mind maps. Adwhteatures include the capability
hyperlink to the Internet, graphics, spreadsheleiss, interactive PDFs, document protec
and security. Figure 3 shows a screen shot of d map ceated by MindManage
(http://software.techrepublic.com.com/abstract.adpgi?i=21339.)

MindGenius has many features particularly for e¥pgrto other programs. MindGeni
is closely integrated to Microsoft Office so that n@flines and images of maps car
imported and exported easily. One of strengths ioid@enius is that it provides a go
structured with the ability to rarrange the map into a variety of layouts. NGenius is
available in three versions, one for home, busiaesiseducatio

FreeMind is the most popular of tpublic domaimfmind mapping software. Written
Java, FreeMind provides the basic elements for coagtruction. FreeMind offers user
variety of options for linking other content to mapstts opel-source program, users c
create links to web pages, local folders, execatladnd any file. However, online collaborat
is not available. Othgyublic domail mind mapping software includesu¥, Cayra, MindRaide
and Thoughtex.
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Figure 3: Screemm®t of MindManage
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Inspiration is the most popular software design@aharily for education. It allows use
to brainstorm, diagram, plan and organize in eithergraphic organizer or ditional outline
view. Users can work with either the organizer atline view independently, and work done
one view transfers easily to the other. Inspiraopports hypertext linking-mail message
and other files. Pictures may be added to mrom a large image bank. Inspiration also of
dictionary and thesaurus and the ability to immootvies and sounds. Inspiration does not |
online collaboration capabilitie

MindMeister is the most popular w-based mind mapping software. MindMer
provides all the basic features for creating antirgda map; however it does not have
advanced graphics effects of d-top software such as MindManager. Subscribe
MindMeister, typicallyuse this softwarto collaborate in real-time with celhgues. Beside
offering realtime collaboration, MindMeister can import from agxport to des-top mind
mapping software programs MindManager and FreeMisdyell as the ability to export to
RTF outline or a GIF image. The software allows sepbeshared with others in either re-
only or full collaboration mode. It also integratesh the software, Skype, so collaborators r
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chat over the Internet while editing a map. Mindder was recently chosen as the winner o
2008 Red Herring Europe @@®ward, granted to the top 100 private technologmpanies
based in the European, Middle Eastern and Afriegions. Other we-based software choic
include bubbl.us, Mindomo Basic and Thinkature uFég4 shows a screenshot of a mind 1
created by MindMeistemhtp://farml.static.flickr.com/200/484673949 d9c@Bbb.jp()

MindView has many export and import capabilitiegddition to integrating easily wi
Microsoft Office. Itoffers a variety of structured layout options aramws. MindView is
available in two versions, business and educatuth,afree viewer enabling colleagues witht
MindView software to view documents created by Mirelv.

Figure 4: Screenshot MindMeiste|
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Mind Mapping Survey

Research on mind mapping is still at an early, @gibry stage. Most of the existi
studies as referencedrlier in the manuscriideployed a case study methodology to study r
map applicationg business aneducation. Our research surisyalso exploratorin nature.
The primary objective i® profile mind mapping users in the education,egament an
industry sectors to understand their differencekssamilarities. Survey questions meast
demographicsapplication areas and mind mapping usage and how respondents in ee
sectorrank the advantages and disadvantages of usingdranch and software mag

A sample (8,440) of alumni from an eastern unigngceived survey invitations. A
email mesage sent to the each individual in the sample deda link to an online survey.
total of 1,477 completed responses were receivedhwipresents a response rate of :
percent. Table 3 shows tdemographics of thosrespondingo survey questionResponses
from the education and “other” sector include thigees as many females as males; where
business and government sectors the distributionadé and female responses
approximately the same.
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Table 3 Demographic Characteristics of vey Respondent
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Busines Educatiol Govi Othe| Total
Femal 357 33C 97 70 854
Male 394 10¢ 95 26 625
Total 751 43¢ 192 96 1477

Of thoseresponding to the surve35 percent use mind maps, either h-drawn maps
and/or mind mapping software. Figs 5 through 7 focuses aisage rates for those using m
mapping techniquegiven respondent’gender and sector. Figuresbows 41 percent «
respondents in business use either -drawn maps or mind mapping software; wherea
percent of respondentséducation use either he-drawn maps or mind mapping softwaThe
education and “other” sector include many more femaspondents, whereas females and n
are fairly equally represented in the businessgavernment sectors. This characteri
influences the usage rate for fem as shown in Figure 6. Figureprovides statistics on tt
gender of those using mind maps within a givenaseOf thoseresponding to the surv, 65
percent responded they do not use mind maps. WiiyTHie most cited ason is “not aware (
the technique.”

Figure 5 Mind Map Usage Rate Given Se(
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Figure 8 Mind Map Usage Rate Given Gen

E ==

Figure 7 Gender Mind Map Usage Rate Given Sector Mind Mag!

Of those individuals using mind maps, Ta4 lists primary applicatioareas for eac
sector. “Brainstorming” rankeaisnumber 1 application area all three sector¢Process
improvement’only appears in the business serankings, whereacbnducting resear” only
appears in the educationatsam rankings. Other application areas such@sject manageme”
and “problem solvingappear in all three secto
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Table 4 Mind Map Application Ranking

Secto Rank : Rank : Rank : Rank ¢
Busines Brainstormin¢ | Proces: Problem Project plannin
improvement | solving /
Decision
making
Educatior | Brainstormin¢ | Problem solvin¢| Preparing Conducting resear:
/ Decision presentations
making
Gout Brainstormin¢ | Project plannin | Problem Preparing presentatic
solving /
Decision
making

Of respondentthat use mind maps,hat preference do they hawgth regard to har-
drawn maps and mind mapping software? A signifigemntentage of those using mind m
indicate they use only hardtawn maps. Figur8 lists the percentagesd rankings fo
advantageand disadvantages of he-drawn maps and mind mapping software for each s¢
Across all sectors, there is agreement regardimigngs of advantages and disadvant for
hand-drawn mapdhe chief advantage of he-drawn maps is the ability wreatea map
anytime, whereas the disadvantage is the map chendigitally stored

With respect to mind mapping software advantagesdisadvantagesowever,
government and business sectors differ from thosled education sec as shown in Figur8.
Themost popular mind mapping software within the edocesector is Inspiratior
MindManager is the favorite within the business@eavhereas within the government se«
our survey respondenttsd not show a clear preferen:
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Figure 8: Hand-drawn arfsloftware Mind Maps — Sectodsage Rates and Ranking
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Conclusion

A profile of a mind map us from the education sector is one tbanstructs har-drawn
maps, but a significant number employ mind mapgioitware (such as Inspiration). Us
appreciate the ease in which a F-drawn map may be created at any time ace) but the
also see the drawback given today’s technologybhaving an electronic copy available.
advantage of mind mapping software is the abibtyniodify maps easily, but the cost i
deterring factor. Users in the education environniedicate that mind maps help them orgar
their ideas. They use mind maps for brainstormpngblem solving, preparing presentations
conducting research.

Most mind map users from the business environrand government environment ¢
more like-minded tan those from the education sector. Tconstruct handirawn maps but
significant number of users employ software (sutcMadManager). Business and governn
users share the same attitudes with users in edngagarding the advantages ¢
disadvantages of using haddawn maps. However, those in business and governdiféer in
what they perceive as advantages and disadvamégaad mapping software. Business us
typically utilize mind maps for brainstorming anebpess improvement. Governnt users
typically use mind maps for brainstorming and pco@anning.

Mind mappingtechniques arnot for everyonas evidenced by the overall usage rat
35 percentMany are not aware that mind mapptechniques exisThere is a learning cun
with using mind mappingoftware. However, mind mapping software takes nagbping
beyond the realms of pen and paper. This is priynaecause de-top generated maps can
much larger and a lot more complex, and they alleers to build relationshipsreate dynamic
links to other data sources and foster collabona#s more and more individuals use m
maps, then software with these capabilities widdmae more popular

Mind mapping appears to show a great deal of pm@ssa technique that cbe used in
a variety of applications making it suitable fouedtion, business, government or pers:
settings but it is far from a general purpose tool suclh agord processor or spreadst
application. As mor@ew and innovative mir-mapping softwar applications continue to |
introduced into the marketplace, the use of -mapping for structuring concepts and sha
ideas is likely to increase. Whether m-mapping becomes as prevalent as outlining, flasihs¢
PowerPoint presentations and o traditional forms remains to be seen. At this paminc-
mapping popularity is on the increase, and it isadely worthy of more attention in the resea
literature.
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