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Abstract Medical English languagehas developed
quickly overthepastfewyears.Conceptmapping(CM) is
an effective tool in teachingand learning, however,this
strategy has not been evaluated among medical
terminology (MT) in risk factors for cardiovascular
diseasegCVD).The purposeof this studyis to introduce
conceptmappingto improvelearningmedicalterminology
in risk factorsfor cardiovasculadiseasesoursedifferent
skills andalsoto determineif conceptmappingincreases
medical learnersctapability to correctly interpret medical
terminology in risk factors for cardiovasculardiseases
Participantswere fourth year medical learners (n=100)
from the university of medicineAlgiers in Algeria; they
wererandomlydivided into two groups of (50),0negroup
attending the traditional programme, the other the
innovative programme. Learner performance was
controlled using written knowledgetests.The Learners
alsoevaluatedhesuitabilityofthelearningprocesaisinga
7-item survey.The results of this study showedthat the
learnersgaveextre melypositiveratingsfor the innovative
course.So conceptmappingis a strategythat can help
medical learners,with their efforts towards meaningful
learning and to enhancetheir different reasoning and
learning skills, as well as their deeperunderstandingof
medical terminology in risk factors for cardiovascular
diseases.

Keywords Learning Medical Terminology, Improve
Learning Medical Terminology in Risk Factors for
CardiovasculabiseasesConceptViapping

1. Introduction

The languageof medicineis mainly developedfrom
Greekand Latin [6, 70]. Medical terminologyis usedin

internationalanguageandit is alsonecessarjor effective
oral communicationskills with other medicalpersonnel.
Anyonewho works in a healthcaresettingbenefitsby the
capability to read, understandand interpret the medical
termsusedin reports abbreviationsaandhealthrecords[68].
It is similarto studyingaforeignlanguagein otherwords,
there are rules and systemswhich must be applied and
me morizationplays a re markablepart in its mastery.The
meanings of medical terms change with different
beginningsand endings.Additionally, medicalterms can
contain multiple root words, prefixes and suffixes and
combining vowels. So new medical terms had to be
formed [17, 23]. To understandhe meaningof medical
words it isimportantto learnhowto dissectheminto their
basicelements A physician mustbe very precisewhen
dictating and interpreting a medicalterm. According to
Wilner and FeinsteinWhittaker [68] if a letteror word is
misusedor unintentionally changes the result could be
unnecessary tests and appointments. Hence, an
unnecessary treatment or an incorrect diagnosis,
prevention predictionand manage mentould take place.
In particular, Gylys & Masters [31] and Lysanets &
Bieliaieva [40] showedthat the rules which specify how
the multitude of roots, prefixes, and suffixes can be
combined are generally based in Latin. Medical
terminologyin risk factorsfor cardiovasculadiseasegMT
of RF for CVD) prepareslearnerswith languageskills
necessanfor learningeffective oral communicationskills
[68], independentuse of health and medical reference
materials.It includes the study of medical terms and
med icalabbreviationssymbols andGreekand Latin word
part meanings taught within the context of medical
terminology in risk factors for cardiovasculardiseases.
Learners have the opportunity to acquire skills in
interpreting medical records and communications
completelyandlogically. Learningscientific languageand
medical terminology in risk factors for cardiovascular
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diseasescontinue to be challenging for many learners
becaus®fits intrinsic complexity,volu meof specificand
generalterminology,advancedn high technologiesand
many fields of sciences which include the same
terminology for different applications.In orderto more
effectively learn and apply the languageof science,we

propose the use of concept mapping [51]. Concept
mappingis atechniquehatencouragetearnersto learnin

a meaningful learning and preserve prior and new
knowledge because it engages complex cognitive
structureswithin the brain.So meaningfullearning refers
to theacquisitionandapplicationof newdata,information
and knowledgeby an individual and its interrelationship
with existingrelevantknowledgementalstructureq46, 65,

48]. The useof conceptmapshasspreadsinceit was first

describedn the 1960sand latersupportedoy Novakand
Gowin [43] andalsohasbeenusedto collectandanalyze
datain researchwith referenceto teachingand learning
[20].

Constructingdifferent types of conceptmapsrelatedto
medical terminology in risk factors for cardiovasciar
diseasesareespeciallyusefulin learningabstractgeneral
concepts specific conceptsabbreviationsand conceptual
topicsin which therearemultiple waysto interpretabstract
relationshipsbetween concepts[65]. Concept mapping
allows learnersto drawtheir deepemunderstandingf key
ideas and demonstrategheir perceptionof relationships
amongthem [43, 46]. Conceptmappingis a powerful
strategy that can assist you to create a visual
representation of complex data, information and
knowledge .Thesegraphicrepresentationsef knowledge
structures include major concepts, principles and
terminology. Following Novak and Cafas [49, 50] who
defined conceptas a perceivedregularity in events or
objects orrecordsof eventsor objects andpropositionsas
statementsabout some object or eventin the universe,
eithernaturally constructedAccordingto Pinto and Zeitz
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Moreover,a conceptmap can be thoughtas a visual
summary of prior, current and new knowledge.In a
particular developmentof the method,however,on the
otherhand,Kinchin et al. [36] haveshownhowit canbe
used to an instrument of measurementthe cognitive
structuresthat the mapperkept in mind to describea
particulartopic. In generalthe analysisof conceptmaps
can detect typologies of gross knowledge structures
indicative of different patternsof understandin{B4].

This study aims to provide an introduction and a
literature review of conceptmappingas an instructional
pedagogy in different sciences and then discusses
implications for medicalterminology in risk factors for
CVD as tool to improve meaningful learning of the
essentiatonceptsthatincludesthe ability to find anduse
appropriatdearningresourcesandfinally summarizeghe
findings and concludesby arguing that conceptmapping
hasthepotentiato improvethel e a r cagabilsytolearn
meaningfully and resourcefully in context of medical
terminology in anygivensituationin their careers.

2. Materials and Methods

The languageof medicineis a specializedvocabulary
usedby healthcare providers.Deeperunderstandingand
continuingthe conceptsin medicineby medicallearners
are amongthe mostseriouschallengeshey facein their
careersn thefuture.Conceptmappingis atechniquehatis
assistinglearnersto construct their own useful mental
structure in medical terminology of risk factors for
cardiovasculadiseases.

2.1.Data Collected and Procedures

Participantswere fourth year medical learners(n=100)
from the University of medicineAlgiers in Algeria; they

[55] conceptmapping facilitated the | e a r makent td s were randomlydivided into two groupsof 50, onegroup

organizeinformation, assesseéxisting knowledgegains,
developedperceptionsinto newandprior knowledgeand

transferredknowledge to new experiencesIn medical

education,meaningfullearning is now recognizedas a

major goal amongstmedical educators[55]. Therefore,
conceptmaps have the potentialto develop meaningful
learning within medical education. However, although
meaningful learning through concept mapping can be

significantandstimulating,it is oftendifficult for teachers
to move away from rote learningto meaningfullearning

[45, 32]. In their 1978 analysis Ausubelet al., concept
mapspro moteda newway of thinking andlearningknown

asconstructivistepistemologyf2] which wasbasedonthe

ideathatindividuals constructedheirown knowledgeover
time basedon what they alreadyknew Both teachersand

learnerscanbenefitfromtheuseof conceptmapssincethe

maps can assistin identifying and organizing the key

conceptonwhich alearningtaskwasbased43].

attending the traditional programme, the other the
innovative programme. Learner performance was
measuredisingwritten knowledgetests(with a maximum
scoreof 20). The learnersalso evaluatedhe relevanceof
the learningprocessusinga 7-temsurvey.Learnerswere

encouragedo constructheirown visualrepresentationsf
concept maps in medical terminology. During the
application activities, teacher (instructors and experts)
accesseckachi n di v iaddu aladtmépsdrawing to

guide learner critical thinking, problem solving,
meaningfulearning,deepeunderstanding.earnerscould
alsotyperesponsebackto theteacherTime wasreserved
attheendof classto examinevarioussolutionsyieldedby

individuals and teams.Throughoutthe interrogation the
teacheexhibitseachi n d i v iambdu e & W&pdrawing
usingsheetof paperorany softwareto assessheirprior,

newknowledgeandassisthento createnewknowledgein

anygivensituationin medicalterminologyusingdifferent
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types Jevelsandpropositionf concepmaps.

2.2. Concept Maps in Medical Terminology of Risk
Factors for Cardiovascular Diseases

Obviously, basedon different researchesgnestrategy
thatcanleadto meaningfulearningis conceptmapping.n
particular, Novak and Cafas [52] suggestedthat the
starting point should be a domainthat is familiar to the

learnersandthatthis is bestconstructedisafocusquestion.

In this way, in orderto haveskilled physicians thereis a
need to prepare medical learnersin ways to become
life-long and meaningfullearnersin MT of RF for CVD.
Sothefirst stepin constructingaconceptmapis finding a
domainof knowledge Thenthe learneralsoshoulddefine
acontextin which themapwill be constructedin this way,
a focus questionthat specifiesa particularproblemor a
questionshouldbe consideredThis will showthe context
andthehierarchicaktructureof theconceptmaps And the
laststepwill bethe determinationof generaland specific
key conceptsthat apply to the domain knowledgeand
classifythemfrom mostgenerahtthetop to lowergeneral
atthebottom.By thesametaken,the mostspecific, lower
generalconceptsare placedeither. However,Caras et al.
[16] notedvariationsin thedegreeof freedonthatlearners
havein developingaconceptmap.During the application
activities, learnersare able to externalizether original
knowledgeandincorporatet with newonefor rearranging

abbreviated ns

is a suffix

° saroot s \

Process of
recording blood
vessels

abbreviated Is a suffix

is a root

means
-logist

specialist in the
study of the heart

Specialist in
the study of
the heart

-graphy
process of
recording

is a root 1

andinternalizingboththeold andnewknowledge[27, 18].
Through these application activities, learners were
directedto build many different conceptmapsrelatedto
medicalterminologyin RFfor CVD in whichtheyneeded
to use 20 conceptspulled from topics directed in the
fundamentalmodule and the process of learning and
teachingandshowedhow they relateto oneanothemwith
differenttypesof levels suchasonelevel (figure 1), two
levels,multiple levels,networklevelsandinterdisciplinary
levels (figures 2, 3). They could useany of the chosen
topics as their beginningtopic for the conceptmaps,such
asischaemiaandarrhythmia which they were just given
for their individuals and groupsconceptmaps.They were
givenalargepieceof papersuchasfromaflip chart,and
wereorderedheycouldaddmoresheetofpaperif needed
(figures, 2, 3). Following, Betty [7]; Betsy[8]; Carol[15]
andGylys & Masters[31] learnerswerealsoorderedthey
could addany additionaltopics from the module,but at a
minimum, theyneededo usethe20conceptsandlearners
were given 90 minutes to work. By the end of these
application activities using severalconceptmaps which
consistof different typesrelatedto MT in RF for CVD,
learnersbeco mingfamiliar with medicalterminology in
CVD is like learninga new languagehowever,you can
figure out the meaningof many different words just by
analyzingthe word partsusing different conceptmapping
process demonstrateswhat learners see as important
conceptandhowtheyrelatetheseconcepts.

abbreviated as
is a suffix
is a root

abbreviated as

means

Study of disease;
treatment of the
heart

is a suffix

is a root 2 means

Figure 1. List of givenconceptmapsof onelevelin risk factorsfor cardiovasculadiseases
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Figure 2. Conceptmapsof the structureof medicalterminologyin risk factorsfor cardiovasculadiseases

93



94

Learning Medical Terminology in Risk Factors for Cardiovascular Diseases Using Concept Mapping:
CaseUniversity of Medicine

abbreviated as

Electrocardiogram

can be divided into
can be diagnosed \

Combining vowels
oo

gives two Kinds of information

By measuring the
amount of electrical
activity passing
through the heart
muscle

Root 1
electr/O

means
electricity

time intervals on
the ECG

Record of the electricity in the
heart

Power clinical tool )

can be classified as ans hear

Heart blocks
Sinus rhythms
rateslow M@ regular pattern

Atrial rhythms
" cause
rate fast  (60-100

Called sinus rhvth
Called bradycardia

Called tachycardia

Regularity or
provides a variety of clues —p|irregularity of the
rhvthm

usedto measures

Heart rate
(HR)

Interval
measurements

The electrical
activity of the
heartbeat

Conduct the
characteristics of
cardiac tissue

BEvaluate cardiac
beating rate

Characteristics of
each individual wave
form

to beat known as pulse

often taken at the

wrists , inside of
an elbow, side of the ,
neck, top of the foot

Too fast, too slow or

with an irregular
will show

rhythm. (2) Prefixes,
Kiiané abnormal beats . (3) Suffixes,
Timing of the top and P
lower chambers and (4) Linking or
@ can be used to determine combining vowels
b a st can occur in ‘ *
i means - =
is a prefix . tan be used i determine We will classify these word parts as
is a combining form Aaradar i
heart rate appear to be
depends on
-a condition

Condition of being
without rhythm

rrhythm/o-
rhythm

Atherosclerosis and
+ state; thing

hypertension.

The individual, age, body size, and
heart conditions

Figure 3. Concept map of the structure of electrocardigram in risk factors for cardiovasdiseases
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Table 1. Procedure of application activitiesing concept maps in medical terminology of risk factors for cardiovastis&ases

Topics

Criteria of skills

Outcomes

1) Ischaemic heart diseases(IHD)
2)  Heartfailure (HF)

3) Coronary artery disease(CAD)
4)  Hypertensior{BP)

5)  Electrocardiograr(ECG/EKG)

6) Angina pectorigAP)

7) Acute coronary syndrome(ACS)

concepts;

1) Organizaion prior knowledge;
2) Links and resources different

3) Foster different skills such as
meaningful learning, self directed
leaming, critical thinking and
problemsolving;

4) Createnewmedical terms

Leamers will be able to: determine, deciph
recognize, analyze, name prior and n
medical terms using word analysis a
through several application activities
concept maps in medical terminology of ri
factors for cardiovascular diseases

2.2.1. Concept Maps as a Teacher TooMedical
Terminology of Risk Factors for Cardiovascular
Diseases

According toGylys and Masters[31] who showed, for

was taught to use concept maps to learn medical

terminologyrelatedto risk factorsfor CVD, while group

two (n=50) wastaughtby traditionalapproaches.
Themethodologyusedto assesshelevelof thelearning

example, arrhythmia and dysrhythmia these two mediddiocessin the MT in RFfor CVD moduleis composedf

terms connecting to the abnormal rhythm of the heart rd !

r stepsasfollows:

are very similar in their meanings, but they have extre megy¢ stepA deepeunderstanding
important differences. As you have taught, the prefix (a

means without, absencé and the prefix (dy9 means bad,

abnormal, painful and difficult. Then look closely at théOr A . ; .
The medical terfiPPlications from theoretical, practical, clinical and

aﬁ\boratoryreasoningandthroughseveralsxamp leduring

word roots. They are not similar.

arrhythmia (condition of without rhythm) has an addition

(r). To remember which medical term is spelt witlot{s),

Learnerswereintroducedto theknowledgeof MT in RF
CVD and concept mapping and its practical

their classsessions.

it might help to think of the expression (without rhyme 0&econdstep Constructingconcepmaps
reason). A condition of arrhythmia is a heartbeat (without

rhyme or reason), whereas a condition of dysrhythmia is a
heartbeat with an abnormal thythm. Arthythmia is useg
much more often thn dysrhythmia. Moreover, learners

Afterwards, a questionanswer session. Then, the
arnerswere askedto preparea conceptmap of their
understandingpf MT in RF for CVD module. For their

need this medical terminology because the heart is the m@StiStancevith the activities, leamerswere askedto usea

important organ in the body and essential to the continu@iety of questionsfor example Whatis anMT in RFfor
functioning of the body. FollowingBetty [7]; Betsy [8] CVD? Where are they used?How they are developed?

and Carol [15] illustrated an example of ancept map that WhY aretheyimportant?How they areformed?How they
described the structure ofiT in RF for CVD using aredecipheredandthe learnersweregiven 30 minutesto
different topics and application activities directed in th&onstructtheirown mapson paperor using any software.
fundamental moduléfigure 2 table 1) the concepts are The buﬂt conceptmapsv_ve_rethengathere_cbndclas_smed
represented in a hierarchical styl®verall, medical dependin@nl e a r arigirasdéevelof priorexperience.
Iearn'ers. had _more nts that .conce'pt MapPNGry;py stepAssessmenif thelearningprocessisinga
application activities were helpful for immediate feedba item survey

and exam preparation and fewer comments about maps

being more busy work and difficult challenges. Thelearnersalsoevaluatedhesuitability of thelearning

processusinga 7-itemsurvey.Eachgroupwas attributed
with facilitators (Instructorsandexperts fromall thethree
departmentsmedicine,pharmacyand dentalsurgeryfor
coordinationand to guide the learnersfor making their

2.2.2 ConceptMapsasalearner Tooin Medical
Terminology of Risk Factos for Cardiovascular
Diseases

Theseapplicationactivities were organizedduring the
lastlectureof the module;two lecturesafter the learners
completeda multiple choicewith 100questiongeston all
aspectsof the MT of RF for CVD. The participantswere
Algerian learners(n=100),studyingin thefield of medical
education, pharmacy and dental surgery from the
universityof medicineAlgiers,Algeria.All of them,atthe
time of the study, were fourth year learnersand were
randomlychosento participatein this study.The learners
wererandomlydivided into two groups.Groupone(n=50)

distributedtopics relatedconceptmaps.All the concept
maps preparedby the individuals and small groupswere

judged by seniorfaculty membersof other disciplines.
Prior knowledgeaboutthetopicswas alreadyinformedto

all thejudges.

Finally, thefourth step:Learnersassessedsingtherubric
of criteria

Learnersassessedll themapsasindividualsandgroups
basedonthegivencriteriasuchas1). Abilities to organize
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their prior andnew knowledge 2). Connectandresource
different concepts;3). Fosterskills such as meaningful
learning, seltdirected learning, critical thinking and
problemsolving skills; 4). Capabilitiesto constructnew
medical termswith theirmeanings.

Following, Dzuganova[21]; Betty [7]; Betsy[8]; Carol
[15]; Dong et al. [22] and Drareni[24] represente map
ofthestructurenfelectrocardiograr(figure 3, ECG/EKG).
In figure 3 aboveillustratedan exampleof a conceptmap
that describedthe structure of electrocardiogramusing
different topics and applicationactivities directed in the
fundamentalmodule, the conceptsare representedn a
hierarchicalstyle. of course,from the map, as findings
shown that the experimentalgroup boostedimportantly
morethancontrolgroupto createnew medicaltermsfrom
the word parts connectedwith the electrocardiogramio
explain,pronounceandspellthe word partsusedto create
new medical terms for the electrocardiogramand to
decipherdissectanddescribecommonmedicaltermsused
for symptoms diseasesdlisorders procedurestreatments,
prediction preventionmanagemerdanddevicesconnected
with the cardiovasculadiseasesin addition,Betsy[8] and
Carol[15] indicatedthe huge essentiabf differentiating
between medical terms in CVD, for example,
echocardiographynd electrocardiographyare both tools
of measuringheartfunction. The two medicalterms are
similar enoughin constructionand in meaningto be
confusing. Let the word parts supply the clue of
information that helps learnersto identify and give a
meaningof new medicalterms.Remembethatonehears
an echo,andthus,echocardiographys the procedurethat
usesultrasoundUS)technologyto make measure mentsf
heart function. Learning medical terminology in risk
factorsfor CVD is like to learn a foreign languageWe
summedup that using an expertconceptmappingas an
advancedorganizerprogressesknowledge organization
[1,2] and integration as well as enhancing deeper
understanding, meaningful learning and selfdirected
learningof medicaltermsin risk factorsfor cardiovascular
diseases.

2.2.3 ConceptMapsasanAssessment Tdin Medical
Terminology of Risk Factos for Cardiovascular
Diseases

After the learningand practicingphaseslearnersfrom
both of grouponeandgrouptwo wereaskedto construct
their own conceptmapsas individuals and groupsin an
hour using different application activities with different
mapsto resolvethe mostproble maticwith medicaltermsin

CVD. Learnersneedpriorandnewknowledgeof howthe
medicalterms are formed. At the first stage,the topics
selectedveredistributedto thesmallgroupsanddetailsof
the topics were discussedetweenfacilitators (instructors
and experts) and learners. Also, learners completed
mu ltip le choiceknowledgetestswhich eachtestcontained
20 questionsandquestionsvere basedonthetopic given
to eachgroup. The organizing stageincluded a deeper
analysisof the medicaltermsproble mrelatedto thetopic.
The data,informationand knowledgewere listed out and
integratedwith the planningstage Forexample the basic
electrocardiogramonceptswere connectedo the clinical
problems in linkage stage. Revising of the existing
knowledgeand try to obtain insights to new knowledge
weredonein revisingandfinalizing stageTherewasalso
exchangeof information and ideasamongstthe learners.
theseapplicationactivitiese xhibitedthatconceptmapping
is anidealpedagogyfor meaningfullearningin MT of RF
for CVD. Learning in a meaningful way means that
medical learners, residents,and practicing physicians
actively look for ways to associatenew information and
experiencewith what they already know, necessarily
creating an organized knowledge driving to the
developmenbf adaptivee xpertisein medicalpractice.In
the samemanner,in the clinical field, Cutrer et al. [14]
found that residentphysicianswho usedconceptmapsas
an advancedby organizing performed better on an
assessmermneasurehanthe controlgroupand concluded
that conceptmapsimprove knowledgeorganization.This
finding alsoconsistentwith thestudy of Santoset al. [64]
highlighted that knowledge organization was the main
purposeof applying CMs in computerscience.In this
regard, concept mapping is a strategythat is serving
learnersto constructtheir own skilled mentalstructurein
creating medicalterms in future andto be independent,
meaningfulandselfdirectedlearnersin anygivensituation
in their careersin the future. At thesecondstage Jearners
in group one andtwo were also requiredto organizea
feedbacksurveyat the end of the course.The surveywas
containedof a 7-item which were establishedby the
teacherqtable 2). It was found thatthe learnerswho used
the conceptmapsto learn andteachMT of RF for CVD
performedbetterthanthosewho did not usethe concept
maps in providing arguments when deciphering the
med icalterms.Feedbackvasacquiredfrom learnersabout
their perception, usefulness understandingand overall
impactfroma 7-item, following, Susan[61] who referred
thatall ite ms wereratedon a 5-point Likert scale ranging
from 1 (stronglydisagree}o 5 (stronglyagre@.
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Table 2. L e a r mesporsdaboutconceptmapsusedin medicalterminologyof risk factorsin cardiovasculadisease$%)

No Statements SD D N A SA
1 Concept maps were a tool to faciltate meaningful learning ,sel-directed| O 0 10 5 85
learningcriticalthinkingandproblemsolvingskills (0) 0) | (10) | (5) (85)
2 Concepmapsaidedo definethewordpartsusedo createnewmedicatermsin risk 0 0 16 4 80
factorsfor cardiovasculadiseases (0) (0) (16) | (4) (80)
3 Conceptmapsassistedo createnewmedicaltermsfrom the word partsassociateq 0 0 18 2 80
with therisk factorsfor cardiovasculadiseases (0) (0) (18) (2) (80)
Conceptmapsassistedo connectandresourcenedicakterminologyin risk factors 0 0 7 1 92
4 for cardiovasculardiseasesheoretical information to clinical and laboratory
ot © | O | ™[ Q@ | ©2
communicatiorskills
N 0 0 2 8 90
5 Conceptmapshelpedoorganizerior knowledgeandcreatenewknowledge 0) 0) @) ) (90)
Conceptmapsencouragedo recognize,define and constructthe medicalterms 0 0 2 5 93
6 relatedto the pathology, the diagnostic and treatment proceduresof the 0) 0) @) ) (93)
cardiovasculadiseases
7 Would youcontinueto useconceptmapgo solveproblemin medicaterminologyin 0 0 0 0 100
risk factorsfor cardiovascular diseasesthefuture (9) (0) (0) (0) [ (100)

Recordindrom| e a r rasponse$SD stronglydisagreeD disa%reeN neutral A agree SAstronglyagree Theanswersvererecordedna

typicalfive-levelLikert scale(1 = stronglydisagree? = disagree
Numbersn parenthesdsadicatethenumberof leameranswers

3. Resultsand Discussion

Thefindings of using conceptmapsasindividuals and
groupshaveprovideda meaningfullearningtool, critical
thinking and problemsolving skills necessaryto pull
togetherthe relevant and related conceptsin medical
terminologyin risk factorsfor CVD in anygiven contextin
thefuture (appendices)rhesefindings areconsistentvith
learnerstesponseandpreviousstudies[44, 4, 13, 39, 24,
25].

3.1.Results

The results signalled that the concept maps could
facilitatel e a r ifl -etructudedoroblemsolvingrelatedto
MT of RF for CVD which facilitates effective oral
communication skills and correspondencebetween
physiciansacrossbordersand from different parts of the
world (appendix 2). The | e a r mespossésto the
satisfactionsurveyseemedhat mostof themagreedthat
CM encouragedhemto learn and understandmedical
terminology in RF for CVD course,also included and
demonstratedhe inter-relationshipsamongtopics content
of CVD module (appendixl). Furthermore,most of the
learnersconfirmedthatCM motivatedthemto learnandto
think independentlyand critically so to become more
seltdirected learning, meaningful learning and critical
thinking (85%). While (92%) felt thatconceptmapsmade
them a critical thinker as it motivated effective oral
communicatiorskills, alsothis is whathasbeenprovedby
Atay andKarabacal{4] who arguedthattheexperimental
grouphaddevelopedettercritical thinking skills thanthe
controlgroup.This wassupportedby Chabeli[13]; Kumar
[37] and Kaddoura[39] who found in their study that
learnershad extremely positive opinion regardingusing
conceptmaps and they have expresseahat if they are
taughtto useconcepmapsfro mthefirstyear,it will beone

neutral(neitherAgreenordisagree)4=agreeb = stronglyagree)():

of the bestmethodsto learn. Most of the learners(80%)
believedthat conceptmapswere helpful to recognizethe
word partsusedto createnew medicaltermsandon other
handstoenhanceheirdeepeunderstandingfthetopicin
MT of RF for CVD [24, 25]. Amongstall 100 learners
(90%), strongly felt that conceptmaps were helpful to
organizeprior knowledgeand createnew knowledgeto
learn medical terminology using word parts associated
with the RF for CVD and (93%) learnersstrongly agreed
that conceptmapswere helpfulto solve comple xproblem
in learning MT in RF for CVD and will be able to
communicateclearly about their patients. However, a
considerablamajority of learners(100% )showedthatthey
would continueusingcorceptmapsto solvemorecomple x
problemsin learning medicalterminology in the future
becauselearnerslook at it as like speakinga foreign
languageandis vital to preventerrorsatall stagesof care
diagnosis, prevention, management and treatment.
according to qualitative analysis (table 2), majority of
learnerse xtre me lyacceptedconceptmapsasahelpfultool
to foster meaningful, seltdirected learning, advance
critical thinking and problem solving skills. Finally,
difficult challengedo learnandto teachatthestartingand
time consuming are the two problems in using this
techniquein learningand teachingMT in RF for CVD,
nonethelessthe overwhelming majority of the learners
extremely signalledto continueusngit.

3.2.Discussionand Limitation

The findings of this studyhave provided a qualitative
(appendix2 and appendix3) and a quantitative(table 2,
appendix 3and appendix¥viewpoint of concludingthat
CM canbeappliedin othersubjectmattedomainssuchas
MT in RF for CVD. The results are divided into two
elementd5, 3, 30]. Thefirst elements thatconceptmaps
areasausefultool, astheyadvancd e a r meaningfal
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learning, critical thinking, problem solving skills and
engagement through individuals and groups CMg
discussion.Thesefindings are consistentwith previous
studies which haveshownthat utilizing conceptmapsin
medical education supplies more opportunities for all
learners to actively participate in class application
activities, hence developing their capability to identify
relationships among the key conceptswithin a given
discipline Rendaset al. [58] ; Hay et al. [34] and Drareni
[24,25]. The secondelementis that conceptmaps are
effective in helping learnersunderstandhe topic matter,
therefore clarifying initial misconceptions [34]. In
accordance with previous studies, functioning prior
knowledgeis an essentiatonditionto help learnerslearn
deeply and meaningfully [34]. On the samemanner,this
stressesthat the role of the teacherin the processof
constructing maps is most important to securing the
| e ar lregtesmdearningsuccesq30]. Thesefindings
wereconsistenwith Ellermannetal. [26]; Sharmg63] and
KumarManoj& Rizwaan [38] who highlighted that CM
teaching method is basedon meaningful learning, and
learning occurswhen the learnerswere able to organize
and relate the conceptsand new information with their
mental structures.This was also agreedby Chularut &
DeBacker[10] and Yaowalak[69] who statedthat CM is
consideredas a good strategy to encouragel e ar n
learningin a highereducatiorsettingin the UK, USA and
Taiwan. To sum up, most of the experimentallearners
perceivedCM conclusivelyandteachersdocumentedhat
the developmenbf conceptmapsin groupsaidedlearner
learningin relationto the contentsof MT in RF for CVD
and fosteredtheir meaningful learning in severalother
ways. In this way, effective oral communicationskills,
criticalthinking andproble msolving skills asafoundation
for other meaningfullearning activities can be increased
anddesignedLikewise, Cutreretal. [14] who assuredhat
using concept maps are a considerablestrategy for
meaningful learning. Learnerscan analysis and arrange
existing prior knowledge, organize new knowledge,
recognizeanewcomponenbf aconceptbridea,andrelate
former andcreatenewknowledgein MT of RF for CVD.
Finally, the central advantageof conceptmappingis
preciselyits relationalachievementAs describedabove,
conceptmapsempowe rrelationallinks to be madebetween
pertinentgenerabndspecificconceptsin theinstructional
context, it is insistedthat meaningfullearningbesttook
placeby linking newconceptdo exstingknowledge[41].
Hence,Maas and Leauby[41] statedthat conceptmaps
empoweredthe elementsof learningto connectto how
cognitive knowledge is developedstructurally by the
learner.a majordisadvantagef conceptmappingis thatit
is limited to relations between general and specific
concepts So many issuesin MT of RF for CVD require
more than a determination of relationships between
conceptg28, 29] who createda biology networkrevealed
67 relationsusedto link about2,300conceptsandalsoin a

network of about70 propositions.Also, the difficulty in
linking phrasesandlackof carefulnessn conceptmapping
arealreadyreportedby otherresearcherfl2]. Ontheother
hand,Sowa[60]; Kremer,[35] andSowa[61] documented
thatconceptmapsin thefield of artificial intelligence(Al)
communityareconsideredgsnon-rigorousin methodology,
and the maps lack in knowledge representation(KR)
formalis ms.This point of critiqueis cited in the works of
Kremer [31] and Cafas & Carvalho [41] showed that
conceptmapsandartificial intelligence(Al) or knowledge
representation(KR) was not compatible. This is a
limitation of concept mapping and it has led to the
development of a new kind of CM; a CM for
interdisciplinary maps that demands identification of
relationships between concepts and interdisciplinary
perspectives in  medical terminology for CVD.
Correspondingly thesefindings were inconsistentwith
Oppland Stary [54] who highlightedthat the healthcare
casedemonstratechow meaningfulwork-modelentities
evolve in the courseof articulation and guide aligned
restructuringof work, by showingsupporterd¢o achieve
major objectives of progressive education and
conceptualizeélearningenvironmeniprovidinglearning
facilities. Also, these authors concluded that active
exploring of problems boosted analytical thinking,
@eatwity, practical abilities, and social capabilities for
problemsolving, since learning should also happenin
groups so concept maps are an effective tool for
improving leamers'capability to think critically and
meaningfully.

4.Conclusiorsand Recommendations

Conceptmappingcanbeavery powerfultoolto fostera
higher level of critical thinking, problem solving,
meaningfubndresourcefuskills [43, 47,67]. Thefindings
of this study have provided a qualitative perspectiveof
acceptinghatCM canbeappliedin otherdomains suchas
medicalterminologyin risk factors for CVD so we can
believethat conceptmappingaids learnersto grow their
deeper knowledge in an accumulative process and
enhanceghe required critical thinking, problemsolving
skills and practical competencieghat a medical learner
needsin their careerin the future. Theseresults are
consistenwvith thosefoundby Novak& Canaqd49,50]and
Kumar et al. [37]. Finally, the use of conceptmapsin
learningmed icalterminologyrelatedto RF for CVD make

the idea of thedevelopmentand thetrainingof| ear ner s 6

independenceinceseltdirectedlearning critical thinking
andproblemsolvingskills arethe essentiafactorsto make
meaningfullearning then will be able to constructtheir
own effectiveoral communicatiorskills thatarenecessary
betweerphysicianspatients Ontheotherhand,according
to Baig M. et al. [9] statedthat conceptmapis leadingto
retention of learning conceptualknowledge with an



Linguistics and Literature Studies 8(3p-105, 2020

improveddeepemunderstandingf the conceptsretention
of usefulknowledgeandimprovemenin theperformance
of medical learners.

Further, this study suggestedthat a lack of medical
knowledge in technical terms, interpreting enormous
health data and communicating effectively with
physicianspatientsand other health professionalshould
address in medical terminology of effective oral
communicatiorskills thatcanbetaughtto medicallearners
to increaseheirclinical, practicalandlaboratoryreasoning
skills using more than innovative methodssuchas CM
alone and mixed it with other active learning such as
problembasedand teambasedlearningto enhancetheir
meaningfulearning, critical thinking andproblemsolving
skills. Also, thefindings of this studyrecommendedsing
othertypesof CMg suchas knowledgeconceptmapsand
collaborative concept maps by experts which used to
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preserve organizational knowledge that have been
associateavith meaningfullearningtheoryandpro motion
of higherorderthinking skills [59,19].
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Appendix 1. Procedures and Conceptual Framework of Application Activites

Topics

Angina pectoris (AP) ,Acute coronary syndrome (ACS), Coronary artery diseases
(CAD),Electrocardiogram (ECG), Heart failure (HF), Hypertension (HTN) ,
Ischaemia (IM) , Myocardial infarction (MI) and Stroke (S) .

Criteria of skills 4. Create new medical terms.

1. Organization prior and new knowledge
2. Connect and resource different concepts
3. Foster different skills such as meaningful learning, self-directed learning ,

critical thinking and problem solving skills.

CVD
CVD
Types of concept
maps of the RF for CVD

1. Concept maps related to medical terms in signs and symptoms of the RF for
2. Concept maps related to medical terms in diseases and disorders of the RF for

3. Concept maps related to medical terms in diagnosis,treatment and procedures

~

4. Concept maps related to medical terms in abbreviations linked with RF for CVD

Concepts and
key words

Atherosclerosis,Arteriosclerosis,Arrhythmia, Angiography,Angioplasty, Cardiologist,)
Cardiomegaly,Cardiogram , Cardiomyopathy , Cardiopathy , Cardiac, Cardiology,
Electrocardiogram , Ischaemia , Hypertension ,Pericarditis , Thrombus .

interdisciplinary propositions.
Levels of

concept maps

One proposition ,two propositions, multiple propositions ,network propositions and

Outcomes

Learners will be able to determine, recognize, analyze , decipher and name
medical terms in any given situation related to medical terminology in risk
factors for cardiovascular diseases.

Figure 4. Phases of application activities procedures using concept maps
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Figure 5. Conceptual framework of application activities using concept maps

Appendix 2. Sessions of Constructing Concept Maps collaborative concept maps in the classroom. The teacher
Based onDifferent Medical Resources (with instructors and experts) give the learners a printout of

application activities, consistinof a medical terminology
Learners should be able to construct their oWy in CVD, entitled medical terminology in risk factors
different levels and propositions of concept map®r cardiovascular diseases, the steps for completing the
based on a medical terms text, medical terms repoggtivities and many blank sheets of paper to do the
and medical terms case studies in medicaktivities with software to draw and present their concept

terminology of risk factors for CVD. maps as individuals and groups.
Learners should be able to enhance the learning to
learn meaningfully and critically. Session to learn how to construct aconceptmap (16 steps)

Learners should be abl e ledrmners atee arrenged pndividally andetleem in emal 6
graphic capabilities and creativity to organize theggroups to create their individual and collaborative concept
prior and new knowledge. maps in the classrooatcording to the following steps
Learners should be able to develop thpatality to

structure, organize, and create knowledge concesptf3p 1. Reading
maps. The learners read the medical terminology in risk factors

for CVD fromdifferent resources such as texts, reports and

First session: constructing concept maps based on differggte studies (from the fundamental module).
medical resources (texts, medical reports and case studies).

Approach and steps application activities (90 minutes)

Step 2: Questio@answer discussion
The learners were asked to use a var@tyuestions

Learnersare arranged individually to construct their ownquestionsanswers) related to medical terminology in risk
concept maps and then in small groups to create thiitctors for CVD.
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