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Definition of concept maps

u Concept maps are visual technologydesignedto help in
learningandteachingprocess.

u The conceptmappinghasbeenstartedto developby Prof.
Emeritus JosephD. Novak (professor of education and
biological sciences, Cornell University) since 1972 within
Novakôsresearchprogramme(Novak& Cañas, 2007).

u The greatcontributionin developingandanalysingconcept
maps also belongs to Prof. Ian Kinchin (University of
Surrey, UK). Prof. Kinchin holds a B.Sc. and M.Phil. in
zoology from the University of London and a Ph.D. in
scienceeducationfrom theUniversityof Surrey.



u What hasled both biologiststo developsucha systemthat

helpsin theprocessof learningandteaching?

u What kind of scienceis biology? How many conceptsand

facts are contained in it? Certainly, an immeasurable

number. It is avery broadscienceof life, all its aspects.

u It wasnecessaryto createa systemwhich in a very concise

way, precisely summarize everything what is the most

importantandexposeit. Thesearejust theconceptmaps.



u Concept maps are more concisely, more precisely, more

structured,more formal and more specific in comparing

with other similar visual technologiessuch as mind maps

(ñideamappingò)andconceptualdiagrams(Davies,2011).

u For thesereasons,a large amountof teachingcontent,in

particular biological programmmecontent(Anathomy and

Morphologyof Invertebrates,Pollination andPollinatorsé)

can be presentedconciselywith the help of conceptmaps,

and the most important conceptsand their relations(from

this topics)thuscanbebriefly summarisedandhighlighted.



u Conceptmapshave their origin in the learning movementcalled

constructivism(Dammani, 2012). It is explicitly groundedin David

Ausubelôsassimilationtheoryof learningin which the centralidea

is meaningfullearning(Ausubel, Novak& Hanesian, 1978).

u AccordingtoAusubelôstheory,learningis basedon theassimilation

of newconceptsandassumptionsin theconceptframeworkthatthe

studentalreadyhas. This structureof knowledgeis alsoreferredto

as individual cognitive structure (Ausubel, Novak & Hanesian,

1978).

u Conceptmaps are composedof conceptslinked by appropriate

correlations in a hierarchical structure. The most important

concepts are usually linked by highly informative linking

statementswhich aresettledon the labelledlines (Kinchin, 2011).

Linking statementsneedto be valid and to relate to conceptsin

somemeaningfulway (Buntting, Coll, & Campbell,2006).



u Figure1 showsan exampleof a conceptmap. Eachconcept
is enclosedin a box.

u Therearesomelinking words which specifytherelationship
betweenthetwo concepts.

u Two or more conceptswhich are connectedwith linking
wordsarepropositions.

u Those propositionsare meaningful statementsand can be
calledsemanticunits or units of meaning.



Figure 1. Concept map: Honey bee

(Stanisavljeviĺ & Stanisavljeviĺ, 2017).



u In Figure 1, the concepts are: Honey bee, well-

organisedsociety, honey, wax and bee venom. The

linking words/statementsare:ñlivesinòandñproducesñ.

u Thepropositions(semanticunits)are:

1. Honeybeelives in well-organisedsociety.

2. Honey beeproduceshoney,propolis wax and bee

venom.



Functions of concept maps

u Conceptmapscan be appliedin different phases

of theteachingprocess:

1. Planning and preparation 

2. Formative learning 

3. Revision/summarising

4. Assessment (Kinchin, 2000).

u Figure 2 presentsmany different functions of

conceptmapsin theteachingprocess.



Figure 2. Functions of concept maps.



Construction of concept maps

u The first stepis to define the domain (area) of knowledge. This
createsa context that help in determination of the hierarchical
structureof theconceptmap(Novak& Cañas, 2008).

u For the purposeof determining the context, it is necessaryto
construct a focus question. This questionclearly and concisely
specifiesthe problemor issuethat the conceptmapshouldhelp to
resolveit (Novak& Cañas, 2008).

u The next step is to identify the key concept applying to this
domain. Theseconceptsshouldbe listed(in rank: themostgeneral,
moregeneral, general,specific,morespecific, the mostspecific...).
The list of conceptsis a parking lot. Usually, 15-25 conceptsare
sufficient(Novak& Cañas, 2008).



u Theprocessof makinga conceptmapbeginswith selecting
conceptsfrom a list of concepts(parking lot) and their
placementin the scaffold. Someconceptsmay remain in
the parking lot after constructing the map if good
connectionsamong theseconceptsand other conceptsin
themapwasn'tnoticed(Novak& Canas, 2008).

u Figure 3 presentsan example for the defined domain
Echinoderms, the focus question: ñWhatare
Echinodermsñ?and a parking lot (concept list) for this
domain. The first designedmap is a preliminary map
(Figure4).



Figure 3. Echinoderms: Starting point of a concept map 

with a focus question and a parking lot with specific 

concepts that will be placed in the concept map.



Figure 4. The first designed concept map (preliminary map).



u When the preliminary map is constructed, than it is
necessaryto berevised. Specificconceptscanbeinvolvedor
restructuredandcrosslinks should be sought. Cross links
are the links betweenconceptsin different segmentsor
domainsof knowledge(Novak& Cañas, 2008).

u It is importantto recognise conceptsthat are relatedto one
anotherin someway. Therefore,it is very important to be
selectivein definingcross-links (Novak& Cañas, 2008).

u The links betweendifferent domainsof knowledgeon the
maphelp to illustratehow thesedomainsarerelatedto one
another. This processinvolves the high level of cognitive
performance,i.e. the evaluationandsynthesisof knowledge
(Novak& Cañas, 2008).



u After revision, a conceptmap is improved. Good maps

usually undergothree or more revisions. The final map

containsconceptspositionedin a way that leadsto clarity

(Novak& Cañas,2006).

u Figure5 presentsthe final conceptmapEchinodermsafter

revision. All conceptsfrom the parkinglot areplacedinto

themapstructure.



Figure 5. Echinoderms (final concept map).



u One of the most popular software programme for
constructionof conceptmapsis calledCmapTools(Cañas
et al., 2004). It is available for download
at: http://cmap.ihmc.us(Novak& Cañas, 2008).

u This software helps in construction and modification of
conceptmaps. Also, it allows support for collaborative
work over a long distancein the constructionof mapsand
their publishing (Novak& Cañas, 2008).

u ĂThe conceptmapsbuilt using CmapToolscan be stored
on servers(CmapServers, see: Cañaset al., 2003) where
anybody on the Internet can accessthemñ(Novak &
Cañas,2008).

http://cmap.ihmc.us/


u Although, there are numerous types of software for
constructing concept maps in the world, students
themselvescandeveloptheir own style of conceptmaps
(Davies,2011; Kinchin, 2013).

u Taking into account the fact that learning/teaching
processis increasinglybecominga digitalñgameòin the
world of Internettechnologies,it is very importantnot to
neglect or abolish the direct Ăface to faceñcontact
betweenstudentsand teachers(Kinchin, 2013). In this
way, we will not lose the pedagogical aspect of
teaching/learningprocess.



A comparative review of the efficiency of 

applying concept maps in higher education

u By using concept maps students can organise their knowledge.
Moreover,they can solve problemsin learning/teachingprocessand
understandhow they learn. Concept mapping is a very effective
strategy,helping studentsto learn meaningfullyby making the links
betweenscientific conceptsexplicit (Fisher, Wandersee, & Moody,
2000).

u Meaningful learning is an outcome of concept mapping and can
reducesubject-basedanxiety(Kinchin, 2000). A qualitativeapproach
to a conceptmap analysiscan be applied to improve the teaching
processin thesenseof achievingmoreeffectivelearningandhelping
studentsto integratetheir knowledgeand build upon their existing
naiveconcepts(Kinchin, Hay,& Adams,2000).

u Concept maps prevent the existenceof gaps in knowledge and
misunderstandings(Willson & Williams, 1996), and generallyhave
positiveeffectsonstudentsôattitudesandachievements(Hortonet al.,
1993).



u Some other studies also examined the use of concept maps in

measuringtertiary sciencestudentsôunderstandingof fundamental

conceptsin scienceeducation. The results confirmed that concept

mapscontributedto the clarification of studentsômisconceptionsand

to meaningfullearning(Roberts,1999).

u It has been shown that the use of the concept mapping can

significantly add to the quality of university teaching. Concept

mappingcanbeusedin measurementof learningquality. By using

conceptmapsteacherscanidentify newconceptsthatstudentsfind

troublesome or difficult to acquire Also, It enables the

engagementof teachersand students in the processesof

discoveryand makeslearning visible. Teacherscan use it to

promote meaningful learning among their students (Hay,

Kinchin & Lygo-Baker, 2008).



u A study on conceptmapping,designedto support university

teachersôanalysisof a coursecontent,showsthat the concept

mapping processprovides an alternatemeansto rethink the

coursecontent. The findings of this study show that concept

maps also highlight relationships among concepts and

frequently make the types of thinking required in the course

explicit (Amundsen,Weston& Mc Alpine, 2008).


