
DOI: 10.4018/IJAET.2021010103

International Journal of Adult Education and Technology
Volume 12 • Issue 1 • January-March 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



40

An EEG Study on Students’ 
Learning in Practical and Theory-
Based Hospitality Courses
Liwei Hsu, National Kaohsiung University of Hospitality and Tourism, Taiwan

Yen-Jung Chen, National Kaohsiung University of Hospitality and Tourism, Taiwan

ABSTRACT

Thisstudyinvestigatesneuralactivitiesofhospitalitystudentswhentheyareinpractical
andtheoreticalclasses.Thisstudyinvolved33freshmeninahospitalityprogram,who
underwent420minutesofbrainwavedatacollectionusinganelectroencephalographic
(EEG)headset;831,600brainwavedatapointsweregatheredinseconds.Theresults
showthatparticipants’levelofmeditationwassignificantlyhigherthantheirlevel
ofattentioninbothclasses.Amongthefivebrainwaves,delta,theta,alpha,andbeta
waves(butnotgammawaves)demonstratedsignificantdifferencesinpowerspectra
ofstudents’brainsbetweenpracticalandtheoreticalclasses.Therelevanceoflearning
outcomestobrainactivitywasalsodifferentbetweenthetwoclasses,whichsuggests
thatteachersmustusedifferentstrategiestostimulatestudents’learning.Fromthe
perspectiveofeducationalneuroscience,thisstudyproducesmoreempiricalevidence
onandunderstandingoftheneuralnatureofhospitalitylearningandgenerallearning,
withimplicationsforteaching.
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INTRodUCTIoN

Vocationaleducationemphasizestheconnectionbetweencurriculumandindustryneeds
andfocusesonthedevelopmentof industry-relatedskills(Hsu,2017).Curriculum
designinvocationaleducationisdividedintotheoreticalcoursesandpracticalcourses,
andtheemphasismustbeplacedonboth(Liu,Huang,&Zhang,2016).Whenstudents’
theoreticalfoundationisconsolidated,theirabilitytouseprofessionalknowledgewill
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beenhanced(Liu&Chen,2017);meanwhile,practicalcoursesfocusoncultivating
students’practicaloperationabilitytogainanin-depthunderstandingandmasteryof
theskillsrequiredfortheirfuturecareerthroughpracticalexercises(Wang&Zhang,
2016;Zhong&Li,2016).Hospitalityeducation,asapartofvocationaleducation,is
noexception,andalsoaimstoequipstudentswiththeoreticalknowledgeandpractical
skills(Nyanjom&Wilkins,2016).Todevelopdifferenttypesofknowledge,teachers
need toprovidedifferentstimuli to their learners, to facilitate their transformation
andenable thepreservationof learningcontent in thememorysystem, inorder to
becomemeaningfulknowledge(Hsu,2017;Harrison,Andrews,&Saklofske,2003).
Teachersneedtoknowthestatesofmindoftheirstudentswhilelearningdifferent
subjectsbecause learners’mindfulengagementswith thematerialsareessential to
thelearningprocess(Langer,2000).YildirimandVarol(2013)notedthatthelevelof
attentionandmeditationoflearnersareimportantindicatorsoftheirstatesofmind
whilelearning.Thescopeofunderstandingthestateofmindoflearnerswhilelearning
througheducationalneurosciencehasbeenwidelyrecognizedineducationandamong
cross-disciplinaryexpertsandscholarsinrecentyears(Devoretal.,2013;Frobakk,
2017;Immordino-Yang,2010;Kelly,2017;Palghat,Horvath,&Lodge,2017).

Holmes (2019) noted that neuroscience provides education researchers and
practitionerswithnewinsightsintohowhumanslearnthings.Fromtheperspectiveof
educationalneuroscience,learningisrepresentedby?Aseriesofneuralactivitiesinthe
brain(Campbell,2011;Frobakk,2017;Jensen,2008).ScholarssuchasFischer,Daniel,
Immordino-Yang, Stern, Battro, and Koizumi (2007), Goswami (2006), and Stern
(2005)haveproposed‘MindScience’,or‘CognitiveNeuroscience’astheconceptual
frameworkfora‘Brain-BasedProgram’.Theyshowthatbyapplyingthisconceptin
theclassroom,thequalityandeffectivenessofteachingwillimprove.Thesestudies
havemadethebrainandmentalactivitiesthatwerepreviouslydifficulttounderstand,
observableandcapableofbeingrecordeddirectlythroughtheuseoftechniquessuch
as the Electroencephalograph (EEG), Transcranial Magnetic Stimulation (TMS),
andFunctionalMagneticResonanceImaging(fMRI)(Gazzaniga,Ivry,&Mangun,
2009;Leeatal.,2019).EEGcanserveasawindowtoone’sstateofmind(Nunez
&Srinivasan,2006;Teixeira,Tomé,Roseiro,&Gomes,2018)andagrowingbody
ofresearchhasbeendonewithbrainwaveanalysisthroughEEG(Tinga,deBack,&
Louwerse,2019;Xu&Zhong,2018).MichelandBrunet(2019)notedthattheEEG
isapowerful tool tomeasurethebrainfunctioninatimelymanner.Anincreasing
numberofresearchersareusingbrainwavedataineducation-relatedresearch;however,
researchisstillrelativelyscarcenotonlyontheuseofportablebrainwaveinstruments
ineducationbutalsoonusingEEGtomonitorstudents’learninginactualclassroom
environments(Xu&Zhong,2018).Becauseofthelimitationsdescribedabove,there
isstillroomfordevelopmentineducationalneuroscienceresearch(Devoretal.,2013;
Frobakk, 2017; Immordino-Yang, 2010; Kelly, 2017; Palghat, Horvath, & Lodge,
2017).Moreover,mostofthecurrentdiscussioninhospitalityeducationfocuseson
theliteratureandtheoreticalcriticism(Lugosi&Jameson,2017).
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