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ABSTRACT

The majority of students do not want to learn with traditional methods and practices; they have found it difficult to
recall knowledge presented in the classroom. Teaching and learning practices in secondary school do not facilitate
the success of all students who have few opportunities to develop a good understanding and memorization of
scientific concepts. In fact, teachers and researchers have the opportunity to identify and research alternatives to
traditional practices. The aim of the current study is to highlight the impact of using mind-mapping on the
memorization and acquisition of immunology concepts in secondary school and to evaluate its effectiveness asa
teaching -learning practice. We assigned a quiz to 40 secondary school students in order to measure their
memorization and acquisition, and used five mind-maps regarding the immunology concepts in the teaching
process for the experimental group. We analyzed all the student s scores obtained in the quiz, and we found that
the experimental group had a good understanding and memorization regarding immunology concepts and had
more success than the control group in the quiz. However, we found that mind - mapping has a more important

impact on the memorization and acquisition of immunology concepts in secondary school.
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INTRODUCTION

Improving the scientific achievemenbf 21st century learners
requiresnew approacheso teachingscienceln fact, teachersand
researchersavethe opportunityto identify andresearchalternatives
to traditionalpracticesCurrentscienceéeachingandlearningpractices
in secondargchoolareinconsistentvith what we know abouthow
peopldearn;theydonot facilitatethe successf learnersvho havefew
opportunitiego experiencéearningthat promotesactiveparticipation
andunderstandingBransforcetal, 2000,Given, 2002 Wycoff, 1995).
Learnergarelyhavethe opportunityto construcimeaningfulearning
strategiegMayer,1998) Howeverjn sciencetheyneedto beexposed
to teachingand learning practicesthat serveall learnersin every
classroomgswellasin their futurelearning(Ettinger,1998 ongleyet
al.,2001Texley& Wild, 1996).

Indeed, most middle school classesvere centeredon passive
pedagogicgbracticesn core subjectsjncluding sciencg(Jacksor&
Davis, 2000).Cawelti (1997) noted that secondaryschoolsare still
intendedto featurelecturesand passivdearnerpresenceTeachers
mustprovidetheimpetusfor student¢o movefrom passivityto active
engagementThis commitment will allow learnersto integrate
participatiorinto theirlearningWe learnwhenweareactivelyffocused

on building our knowledge.This processhelpsto form the links
betweerthe prerequisiteandthe newknowledgeTheseconnections
canbe storedandretrievedlater (Mayer,1998).Yet sciencestudents
needto be exposedo teachingand learningpracticeghat serveall
learnersn everyclassroomaswellasin their futurelearning.

For about thirty years, the pedagogyof biology has been
developingandtrying to constituteitselfasanautonomousliscipline,
generatingts own specificonceptaindallowingthe elaboratiorof its
own methodsaandstrategie$avoringadequatéeachinglearning.The
biologyteachemssumea certainnumberof pedagogicalecisiongo
preparealessoror asequencen fact,it mustspecifithe contentand
the pedagogicahpproachto be followed, aswell asthe needsand
interestof thelearnersGlickman(1991)assertthat:

Xffectiveteachings not a setof genericpracticesbut alsoa
serienfde ci i onswu

Sq the teachemust choosethe strategiesthe didacticmethods,
and techniquesto maintain beneficialteaching accordingto the
objective®f thetopicaddressed.

Currently it isessentigb think aboutrectifyingandcreatingnore

innovativeinstructionalmethodsthat will motivatestudentso learn
andallowthemto overcomeheir difficultiesin recallingheknowledge
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presentedn the clasqBuzan,2000).Wanderse€1990)indicateghe

needto studythe effectof usinggraphicalepresentations the field

of scienceeducationA tool that usesgraphicrepresentations the

mind-map,agraphicorganizerwhich spatiallyorganizesnformation

using key words, images,codes,symbolsand colors. This type of

organizercanaddresshe visuatspatialintelligence®f somelearners
(Gardner,1985,1999).By personalizingmind-maps,learnersmust
interactwith informationthat helpsthemmakeconnectiondetween
their prior knowledgeand the content being studied.It is these
connectionsand the construction of knowledge that promote
understanding(Buzan & Buzan 1993 Fogarty & Bellanca,1995

Margulies,199). Mind-mapsare considereda quick and efficient
methodof taking notesandthus help to organizeand visualizeour

thoughtprocessgBuzan& Buzan1997 Lewis,1997Margulies1991;
Wycoff,1991,1995).

Normally, it is recommendedhat teachersconsiderusing the
mind-map teaching approach to help learners enrich their
understandinggspeciallfor morecomplexor abstracscienceontent
(Dhindsaet al.,2011).Studentslo not wantto learnwith traditional
methodsandtheyhavefoundit difficult to recallknowledgepresented
in clasgBuzan2000).Thereis little researclievotedo the effectof
mind-mapson teachingandlearningin the classroom.

Our studyaimsto measureheimpactof the useof mind-mapping
on the memorizatiorandacquisitionof immunologyconceptandto
evaluatetheir effectivenesss a teachinglearning techniqueand a
powerfuldidacticsupport(Appendix A). The practiceof thesemaps,
usingthisparticulargraphicorganizerinvolveshespatiabrganization
of information using key words, symbols sketchesnd colors.The
mind-mappingoresentsiframeworkfor organizingdeasandconcepts
(Buzan& Buzan 1993 Hyerle,1996;Margulies 1991;Wycoff, 1991).
In this researchwe aregoingto focuson the useof the mind-mapin
the classroonandwhatit canbringto highschooktudentsspecifically
in thecoursefimmunologywhichcontainsaveryrich vocabularand
diversified and complex scientific concepts.All this could be
representeénd synthesizeth the mind-map,which hasthe role of
highlightingthe keywords(scientificvocabularyandthe relationship
betweertheseterms.

Our researchaimsto answethe following questions:

1. How canwe improve the understandingand acquisitionof
immunologyconcept#n secondargchool?

2. Couldmind-mappinghelp secondargchoolstudentgo have
goodmemorizatiorof immunologyconcepts?

METHODOLOGY

ResearchDesign

The researctwasconductedy quantitativeresearchn orderto
measuresecondaryschool student¥ memorizationand acquisition
regarding immunology concepts. The data were collected by
administeringa taskindividuallyto secondarschoolstudentsaged
betweerl416.

Sampleand Data Collection
Our researchwascarriedout faceto-facein the Annour School

with studentof thetwo classesf scienceubject®f the third yearof
middleschool3/3 and3/2, madeup of atotal of 48students.

Analysis of Data

SPS&indExcelpackagg@rogramswereusedin the dataanalysis
relatedo the secondargchoobktudent¥memorizatiorandacquisition
regardingmmunologyconceptsT his softwareof descriptivestatistics
wasusedor calculatingheaveragenarksandmearscore®fthestudy
groupsandto highlightthedistribution of student¥marks.

FINDINGS

Averageand Distribution of Students Scores

Firstof all, wewill comparehe generatjuizscore®btainecythe
pupils of the experimentalgroup and the control group. Table 1
presentshe generafgradesandthe numberof studentsaswell asthe
clasawveragéor eactgroup.Thesdindingsarebasean heterogeneous
samplesf 48studentsn totalfrom two classe#\verage scores are also
shown.Sample quiz is shownAppendix B.

Table 1Averageof t udent s¥ scores
Number of students Score/20
Experimental group

3 14

2 15

4 15.25
3 15.75
2 18

2 19

3 19.25
2 19.5

2 19.75
1 20
Average 17.10/20
Control group

2 4.75

3 6.25

2 7

3 8

4 9.75

2 13

2 14
1 15

3 16.75
2 17.5
Average 10.81/20

We foundthatallthestudent®ftheexperimentajrouphadaquiz
scorehigher than the averagel0/20, as well asthe averageclass
(17.10/20)We cansaythatthe studentainderstoodhe quizexercises
well and passedhe test. For the control group, we found that 14
studentout of 24 hadmarkslower thanthe averagecore(10/20).1n
fact,the classaveragevasmedium(10.81/20)

For the experimentagroup,we foundthatall studentdhadagood
scorewhilefor thecontrolgroup,morethan40%of studenthiadscores
lowerthan 10/20.From theseresultsobtainedjt canbe seerthatthe
control group had difficulties understandingand memorizing the
immunologyconceptstheywerenot ableto answetthe quizquestions
correctly Onthe otherhand,the experimentagroupdid well (Figure

1.
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Comparing Experimental and Control Group Students Scores

In orderto comparethe resultsobtained firstly, we will analyze
student¥esponsesndsecondlywewill comparendinterpretthem.

Testl

The studentsof the experimentagroup respondedvell to the
exercisavith 80%correctanswersTheyhada goodknowledgeabout
the mechanisnof the cellmediatedmmuneresponséFigure 2).

The differencebetweerthe experimentahndthe control group¥
scoress evidentthe resultsconcerningalseanswerandthe absence
of answersvererespectivel3%and4% .Thesenegativeoutcomesre
almostnegligiblein the experimentagroup,whereaghe othergroup
demonstrated0%incorrectanswersThis correspondto the average
of 10 studentoout of 24 who did not answerthe questionsorrectly;
most of them could not distinguishbetweenthe specificimmune
responseand the non-specificone and could not give a correct
definition of the phenomenomf phagocytosis.

Tesk

The control group studentshad difficultiesin memorizingand
acquiringimmunologyconceptsRegardinghe resultsof the absence
of responsesalf of the controlgroupdid not respondo the exercise
becausehe studentslikely did not rememberthe phasesof the
mechanisnof the celkmediatedmmuneresponséFigure 3).

DISCUSSION

The mind-mapping was a powerful didactic tool for the
experimentagroupwho hadhigh scoresanddid well understanding
andmemorizingdifferentimmunologyconceptsOn the other hand,
the control grouphadenormousproblemsin termsof understanding

0 10 20 30 40 50 60 70 80

M Experimental group M control group

Figure3Compar i son experi ment al

andacquisitiorof theimmunologycoursecontenttheywereunableto
distinguishbetween differentimmunologyconcepts.

The mind-map representsa powerful graphictechniquewhich
aimsto usethe brain to its full capaity (Buzan& Buzan,1993).
Tellingly, studiespoint out that using the mind-mappingtechnique
developghinking skills. Accordingto Mona and Adbkhalick(2008),
mind-mapping is important, effective,and useful for learnersto
structuretheir understandingf conceptén waysthathelpthemto be
effectivan the classroomin addition thesdearnersanbetterexplain
conceptghat mere words cannotdescribeMind-mapsare student
centeredthey encouragdeachedlearnerinteraction,and they help
studentgetaininformationlonger.In addition,the researcton active
andcollaborativdearningtechniquesiswell asvariouslearningstyles
suggestthatmind-mappings aneffectivevayto meetlearner¥eeds
(Budd,2004).

Accordingto Buzan(2005) mind-mappingis usedin learning
becaust isaquickandefficienttechniqudor takingnotesandhelping
to organizeandvisualizehoughtprocesses.

In fact,mind-mappingsausefulpproacithathelpdearnerdearn
more effectively,improvesthe way they record information, and
supportsand enhancegheir creative problem solving. Therefore,
teachershouldadoptit asa methodof learning.Also,the mind-map
helpdearnersemembeinformationbecaustheyretainit in aformat
that the mind finds easyto recalland review quickly. It alsohelps
studentsmprovetheirinnovativeandcreativehinking (Adodo,2013).

Teachinghe naturalscience®day,in our opinion,canno longer
be donewithout taking into accountthe extraordinarypotential of
mentalmaps providedthattheseareintegratedn arelevantwayinto
the curriculum. Not only do mind-mapshelp createmetacognitive
connectionsn the learner but theyalsohaveanadvantageousle in
evolutionof conceptionandthusin processf developindknowledge.

CONCLUSION

This researchallowedusto highlightthe positiveeffectsof mind-
mappingon the improvementof learningin the immunologycourse.
Indeed,a drasticimprovementin the quality of studentlearningwas
noted,aswasthe greathelp mind-mappingprovidedto studentsin
organizingtheir knowledgein a hierarchicaland logicalway. The
constuction of amind-mapmusttakeinto accounthe functioningof
our brain,by associatingvith eachkeyword keyimagesvhichhavea
meaningfor the learnerandwhich will allow him to establisHinks
betweenthe different branchewof the mentalmap. In fact, it is by
promoting this associatiorthat studentswill be ableto developthe
mentalimagesecessarfpr long-termmemorization.
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However, we can conclude that the initial hypothesesare
confirmed.The mind-mapis thereforea tool that shouldbe utilized
becauseat has a positive effect on improving the learning and
memorizatiorof scienceandmorespecificallyscientificsubjectéich
in vocabulansuchasimmunology.This will yieldimprovementsn
academisuccesthrough a differentapproacho traditionallearning
techniques.

In thisresearchyehaveshownthatthereareotheroptionsfor the
developmentof learner¥ work in science.Each teachershould
introducedifferent teachingstrategiesn the classroomWith these
new strategiedearnerscanlearnmore effectivelyandthe morethey
usethesanethodsthebettertheir levelof scienc&nowledgendskills
will be.

The mind-mapis thereforeanimportantpedagogicabol thatcan
beintegratednto the teachinglearningprocesdecausé couldhelp
somestudent¥rogresdyofferingthemaclearewisionofinformation
that ensureshetter memorizationof ideasand scientificterms and
especiallyhosein the world of immunologywhich seendifficult for
them.

Recommendations

The mind-mappingcanbeapowerfuldidactictool in the teaching
of scienceandeffectiveasateachinglearningpractice Accordingto
Buzan(2000) Jearnergdo not wantto learnwith traditionalpractices.
In thisserse it isrecommendethatteachersonsideusingthemind-
map as a pedagogicaltool helping studentsto enrich their
understandinggspeciallfor morecomplexscientificcontent.

Limitations

Our studyhassomédimitations asfollows

1. Dueto COVID-19 situation,we could get a more sufficient
samplesiz for statisticameasuremenend

2. Lackof previougesearclstudieon thetopic.
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APPENDIX A MIND-MAPS

Micro-OrganismsMind-Map
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Non-Specific Immune Response MindMap
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