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INTRODUCTION

Theeducationalmodelbasedontheteacher,wherestudentsusuallyremainpassive,hasitsoriginin
theindustrialsocietywhereitwasnecessarytotraininnewskillsandknowledgequickly,massively
andeffectively.Inthedecadeofthe60,pedagogicaltheoriesarosetopromotethatthestudentsstop
beingpassiveandparticipateintheprocessoflearning,risingtopedagogicalmodelsthatimprovethe
learningofstudents(Ausubel,1969;Bloom,Engelhart,Furst,Hill,&Krathwohl,1956;Piaget,1964).

Buttheeducationalmodelwasnotadaptedtothenewchanges,althoughtheindustrialsocietygave
waytotheknowledgesociety(Välimaa&Hoffman,2008),wheretechnologies,cooperation,knowl-
edgemanagement,andadaptableproductschangedthewaysofacting,givingplacenewcompetences,
products,andservices(García-Peñalvo,2014;García-Peñalvoetal.,2017).

However,theincreaseintheuseoftheInternethasallowedaccesstonewtechnologies,products,
andservicesinstantaneouslyandinmanycasesforfree(Castells,2001;García-Carrasco,2009).This
facthasconsiderablyincreasededucationalexperiencesinwhichstudentsparticipateactively,coop-
erativelyandparticipative(García-Peñalvo&Seoane-Pardo,2015;Gros&García-Peñalvo,2016).In
theseexperiences,theviability,ease,andeffectivenessoftheactiveparticipationofstudentshavebeen
demonstrated(Felder&Brent,2009;Fidalgo-Blanco,Sein-Echaluce,&García-Peñalvo,2019;García-
Peñalvo,Alarcón,&Domínguez,2019).

Thankstotheworkofscientificdisseminationmedia,suchasthisbook,InnovativeTrendsinFlipped
TeachingandAdaptiveLearning,theseexperiencesarebeingtransferredandimplantedalloverthe
world,contributingtoachangeintheeducationalmodeltodefinitivelyabandontheclassicaltraining
centeredontheteachingstaff.

Ontheotherhand,thechangeoftheroleofthestudents,intheirvisionandbehavior,requiresthe
changeoftheeducationalmodel,aswellastheroleoftheteachingstaff.Theresourcesmustbeadapted
tothestudents(García-Peñalvo&GarcíaCarrasco,2003,2005)sinceclassicallytheyarepreparedso
thatthestudentadaptstothem(Lerís&Sein-Echaluce,2011).Themassiveuseofface-to-faceclassical
lectures(understoodasthatstudentshaveapassiveattitude(MiguelDíaz,2006))shouldbereduced,as
wellastherigidityoftheeducationalprogram(preparedsothatallstudentsfollowthesameprogram).
Theneweducationalmodelrequiresbreakingthemoldofthestudentistheonethatadaptstothepro-
gram,whichincludesresourcesandrhythmoflearning.Inthisnewmodel,thecompetences,skills,and
knowledgethatstudentsmustacquirearefixedpreviously,butnotthewaytheywillbeacquired.The
resources,teachingmethods,andprogramsmustbefullycustomizedandpersonalized(Chrysafiadi&
Virvou,2015;Clarke,2003).Thisisthesubjectofpersonalizedteachingandlearningwiththehelpof
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technologies(Brusilovsky&Nejdl,2008;García-Peñalvo,2015),whichhelpteacherstocarryoutac-
tionsthatadapttostudentlearning,dependingontheircharacteristics,skills,andknowledge(Berlanga
&García-Peñalvo,2005a,2005b).

Inthetraditionalandclassicalmodels,thestudentistheonethatadaptstotheteacher;thismeans
thatstudentsadapttotherhythm,activities,andknowledgetransmittedbythefaculty.Inthiscontext
thestudentsdonotneedtobeactive,itisenoughtoadaptthemselvestotheteacher.

However,inorderforeffectiveandefficientlearningoccurs,studentsmustparticipateactivelyand,
ifpossible,cooperatively(Fidalgo-Blanco,Sein-Echaluce,&García-Peñalvo,2017;Kolb,1984).When
studentshaveactiveparticipationinthelearningprocess,theyusesuperiorcognitiveabilities,participate
intheconstructionoftheirlearning,learntolearnandacquiretheabilitytocreateknowledge.Inthis
newcontext,theteachersarewhomustadaptthemodeltothestudents.Inanactivelearningprocess,
eachstudenthasarhythmandevolutionarystyleoflearning,performsdifferentactivitiesandneeds
personalizedfeedback(Fidalgo-Blancoetal.,2019).

Thus,activelearningandpersonalizedlearningarethetwomethodsthatactasaforceofactionand
reactionandarecapableofchangingtheeducationalmodel.

Thecurrentbookispresentedunderthebinomialchangeofthestudent’slearningmodel-changeof
theteacher’strainingmodel.Thelatestinnovativetrendispresentedtoensurethatstudentsareactive,
participatoryandcooperativeinthelearningprocess,theFlipTeaching(Khailova,2017)(alsoknownas
FlippedClassroom(Smallhorn,2017)),wherethespatialandtemporalcoincidenceofthestudentsand
teachersisusedtointeract,participate,cooperate,andcreate.Thismethodmovestheclassicalpassiv-
ityofthestudentsintheclassroomoutoftheclassroom,whiletheeducationalresourcesarefacilitated
outsidetheclassroom.Forthisreason,thismethodisknownasthe“lessonathome”and“thehomework
inclass”(Baker,2000).

Also,thebookpresentsexperiencesandmethodsofcarryingoutadaptiveteachingandlearning,
whichareessentialwhenstudentsparticipateactivelyintheirlearningprocess.Theexperiencesthatare
presentedareapplicableintheclassroomeasilyandquickly,withouttheneedforspecialized,expensive
andsophisticatedtechnologies.Methodsareintroducedinwhichpartofthetrainingprocesscanbe
adaptedtothestudent’srhythm,totheirknowledgetotheirprofile,aswedefendintheMaiNmethod
(Fidalgo-Blanco&Sein-Echaluce,2018;Fidalgo-Blanco,Sein-Echaluce,&García-Peñalvo,2018a).

Concerningthetargetaudience,thisbookisdesignedforallthosepeople,preferablyteachersand
futureteachers,whowanttoknowmodels,technologies,applicationexperiencesandresultsobtained
withtheapplicationofFlipTeachingandmethods.AdaptiveLearning,andhowitsinteractionaffects
theeducationalmodel.Likewise,itallowsknowingthelatestresearchinthesefields,forallscholars
whoinvestigatemethodstoincreasethestudent’sactiveparticipationandpersonalizationoflearning.

Inthefollowingsections,thechaptersofthebookarebrieflydescribedandhowtheyareframedon
bothmethods.
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BRIEF PRESENTATION OF THE BOOK CHAPTERS

Next,abriefdescriptionofthechaptersofthebookispresented.

Chapter 1: Active Peer-Based Flip Teaching – An 
Active Methodology Based on RT-CICLO

ThischapterlinkstheactivemethodologywiththeFlipTeachinglearningmethod.Likewise,itdefinesa
cycleofactivitiesthatarecommontoanyactivemethodology,thusestablishingarelationshipbetween
theFlipTeachingmethodandtheactivemethodology.Theinnovationmodelisbasedontheincorpora-
tionofcooperationtotheactivityofthe“lessonathome”.

Chapter 2: To Flip or Not to Flip? A Case Study 
on University Engineering Students

AuthorsuseanactiveFlipTeachingmodelcalledMicroFlipTeaching(MFT)(Fidalgo-Blanco,Sein-
Echaluce,&García-Peñalvo,2018b;García-Peñalvo,Fidalgo-Blanco,Sein-EchaluceLacleta,&Conde-
González,2016).Itisanexamplewherealinkactivityisdesignedtoobtaindataonthedevelopment
ofthe“lessonathome”and,basedonthem,activitiesareproposedindividually.Theactivity“dutiesin
class”isbasedonsolvinggroupproblemsandpoolingthesolution.

Chapter 3: Flip and Retrofit University Lecture Theatre Into Caribbean 
Classrooms – Turning Teacher Education and Training Inside-Out

Itispartoftheimpactofthemethodonlearningandworkswithcharacteristicactionsofactivelearning
suchasreflection,motivation,andinvolvementinthelearningprocessbybothteachersandstudents.

Chapter 4: Assessing the Pilot Implementation of Flipped 
Classroom Methodology in the Concrete and Steel Structures 
Subject of Architecture Undergraduate Studies

ItisanexperiencewheretheinnovationinFlipTeachingbasedonpersonalizationisstudied,through
theanalysisoftheactionsofthestudentsduringthelearnedlesson.

Chapter 5: Flip-Game Engineering and Technology Methodology

Itisanexamplewherethe“lessonathome”ofFlippedClassroomisusedandforthe“dutiesinclass”
theseriousgamesareinvolved.
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Chapter 6: The CPS Strategy – Challenges and Perspectives: 
A Flipped Learning Format in Foreign Language Courses

ItrepresentsaFlipTeachingmodelwherethewaytopreparethe“lessonathome”isdescribed,aswell
asthereactionofthestudentswiththisnewactivity.Theusualproblemsareidentifiedbothbystudents
andteachersfortherealizationofthe“lessonathome”.

Chapter 7: Digitizing Learning – How Video Games Can 
Be Used as Alternative Pathways to Learning

Learningbydesignisdescribedasasuitablemethodtocarryoutpersonalizedlearning.Theexperience
isbasedontheuseofvideogameswhereeachstudentinteractsindividuallyanddifferently.

Chapter 8: Adaptive Learning Using Interactive Training Material

Itisproposedamethodtobeusedoutsidetheclassroomwiththepurposeoflevelingactivitiesand
reinforcement,promotingautonomouslearningandadaptingtoeachstudent’sabilities,styleandlearn-
ingpace.

Chapter 9: Combining Adaptive and Cooperative Learning 
Strategies to Deal With Heterogeneity in Large Groups

Authorsproposeanadaptivesystemtothestudentprofile.Throughself-diagnosisstudentsaregrouped
intodifferentprofiles,whichareusedtointeractwitheachother.Heterogeneityispresentedasanop-
portunityfordifferentprofilesinthesamecooperativegroup.

Chapter 10: Personalized Education for a 
Programming Course in Higher Education

AuthorsusetheMoodleplatformanddifferenttypesofscenarios.Inthemixedscenario,aninitialdi-
agnosisisproposedtoadaptthecustomizedlearningplantothestudent’sprofile.

Chapter 11: Smart Learning Model Based on Competences and Activities

Itdealswiththedesignofautonomousactivitieswithdifferentlevelsofdifficultyadaptingtothelearn-
ingstyleandthespecificneeds.Itisaboutadaptingtotheprofileofthestudents,designatedfromthe
interactionofthestudentswiththeactivities.
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MAPPING THE CHAPTERS WITH THE BOTH METHODS: 
FLIP TEACHING AND ADAPTIVE LEARNING

Below,thegeneralcharacteristicsoftheproposedmethodsinthisbook(FlipTeachingandAdaptive
Learning)aredescribed,aswellassomerelatedworks.Moreover,thechaptersofthisbookaremapped
inthedescriptionmade.

Flip Teaching

OneofthelatesttrendsineducationalinnovationistheFlipTeachingmethod,alsocalledtheFlipped
Classroom.Thismethodisknownas“invert”theclass(Ramírez-Montoya&Ramírez-Hernández,2016;
Strayer,2012).Inthetraditionalmodel,theteacherimpartsthelessonintheclassroom,sothatthestu-
dentscanlaterperformtheirhomework.Inthisinvertedmodel,thestudentsfirstacquiretheknowledge
duringthelessonathomeandthenperformthedutiesintheclassroom.

TheFlipTeachingmethodindicatesthatwemusttakeadvantageofthespatialandtemporalcir-
cumstanceinwhichthestudentsagreetocarryoutactiveandparticipatorylearning(Fidalgo-Blanco,
Sein-Echaluce,&García-Peñalvo,2018c).Inotherwords,ifduringaclassintheclassroomthestudent
ispassive,anexcellentopportunitytoimprovelearningisbeinglost.

Forthisreason,theFlipTeachingisconsideredamethodthatpromotesactiveparticipation,since
it tries toeradicatefromtheclassroomsboththepassiveattitudeof thestudentsandtheexpository
methodofthefaculty(seechapter1,chapter3).Oneoftheleadingindicatorsofthisactiveparticipation
isthatthestudentsproduceknowledgethatisintegratedintotheteachingofthesubject,alongwiththat
producedbytheteachers(Fidalgo-Blanco,Sánchez-Canales,Sein-Echaluce,&García-Peñalvo,2018).

Inpreviouslydevelopedresearchonthismethod,thereisacollectiveagreementonhowtoapproach
therealizationofthe“lessonathome”(Fidalgo-Blanco&Sein-Echaluce,2018;Fidalgo-Blanco,Sein-
Echaluce,etal.,2018a).Thisactivityusuallyinvolvesaninitialeffortandpresentssomespecificprob-
lemsthatshouldbetakenintoaccount(seechapter5).Thisactivityiscomposedofasetofprocesses
thattrytoofferstudentsthesameserviceasinaface-to-faceclass:

• Exhibitionofthelesson(usuallythroughshortvideospreparedbytheteachersthemselves,but
theycanbereadings,visitstowebsites,examples,etc.).

• Forumssothatstudentscanraisequestionsthatbothteachersandstudentscananswer.
• Questionnairestochecktheacquisitionoftheknowledgeexposedinthevideo,oronthelearning

processitself.

Thelatestadvancesinresearchareincorporatingotherelements,suchaspersonalizationandcoop-
erationduringthe“lessonathome”:

• Personalization is justified. Effectively the students visualize the video individually and could
activatedifferentactivitiesbasedontheirunderstandingofthepresentedconcepts,andeventheir
previousknowledge.Theseactivitiesusuallyincludequestionnairesthatgivewaytoothervideos
orasetofinteractiveactivities,dependingontheresponsesofthestudents(seechapter3).
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• Cooperation.Itisbasedontherealizationofcooperativeandon-lineactivitiesofpracticalactivi-
tiesamongthestudents.Thepracticalactivitiesshowasetofevidencesthatarethenusedinthe
face-to-facesession(Fidalgo-Blanco,Martinez-Nuñez,Borrás-Gene,&Sánchez-Medina,2017)
(seechapter1).

Inordertopreparetheactivityofthe“dutiesintheclassroom”,unlikethe“lessonathome”,thereis
nocommonestablishedmodel.Therearetwolinesofworkintheseprocesses:

• Thelinesthatpresupposethatthestudentsbringthelessonlearnedfromhomeandthereforeinthe
classroompracticalactivitiesarecarriedoutfollowingbothclassicalactivemethods,forexample,
problem-basedlearning,orneweronessuchasgamification(seechapter6).

• Thelinesthathavegeneratednewmethodsthatcanlinkandintegratewiththe“lessonathome”.
Thesenewmethodsarebasedonanalyzingtheresultsof thequestionnaires, thedoubtsof the
forumandtheevidenceleftbythestudentsinonlinecooperativeactivities,toadapttheresources
andactivitiesthatwillbecarriedoutintheface-to-facesession.Inthiscase,theface-to-faceses-
sionsarepersonalizedbasedonwhatthestudentshavedoneinthe“lessonathome”(seechapter
2).

Thus,thepersonalizationoflearningislinkedtotheFlipTeachingmethodandiscurrentlythemost
innovativelinewithrespecttothismethod.

Adaptive Learning

Aswehaveseenintheprevioussection,knowingtheapproaches,innovations,andstate-of-the-artin
personalizedlearningiskeytoimproveandmakemoreeffectivetheinvertedclassroommethod.However,
personalizedlearningismuchmorethananinnovativeadvancefortheFlipTeachingmethodsincethe
useoftechnologiesallowsadaptiveactionsandrepresentsakeylineintheeducationalprocessmainly
fortworeasons:

• Fromtheoriginsofeducation,itisknownthatlearningoutcomesimprovewhenthereisperson-
alizationintraining.Despitebeingevident,Bloom’sstudy“2sigma”(Bloom,1984)showedthat
learningoutcomesimproveby98%.Thus,theadvantagesofapplyingpersonalizationinthetrain-
ingprocessarescientificallyproven.

• It is the learningmethodof the futureandacurrentconcernstillunresolved,as shown in the
Horizon reports (Adams Becker et al., 2017). The use of Information and Communication
Technologies(ICT)ismakingpossiblepersonalizedtrainingactions,whichwithoutthemrequire
toomucheffortonthepartofteachersand,inmanycases,areimpossibletocarryout(Fidalgo-
Blanco,Sein-Echaluce,García-Peñalvo,&Conde-González,2015).TheICTshelptocarryout
adaptiveactions(thesystemdecides)andadaptable(thestudentsdecide)tofollowpersonalized
learningitineraries(Conde-González,2012).Eveninthenewtrainingmodels,suchasMOOCs,
adaptivemodelsarealsoused(García-Peñalvo,Fidalgo-Blanco,&Sein-Echaluce,2018;Sein-
Echaluce,Fidalgo-Blanco,&García-Peñalvo,2017).
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However,thereexisttwobarriers,onehistoricalandonetechnological,thatlimittheimplementation
ofpersonalizedlearning.

• Thecostandeffortrequiredtopersonalizelearninginthecurrentacademicconditionsisvery
high.Thepersonalizationprocessissimple:adiagnosisismadetoeachstudent,thenapersonal-
izedplanisdesignedforeachone,andfinally,continuousandformativeevaluationiscarriedout.
Basedontheresultsofthisevaluation,theprocessisrepeated.Inthiswayeachtimeanewdesign
ofthetrainingplanismade,itisadaptedmoreandmoretotheneedsofeachstudent.Theproblem
isnottheprocess,buttheeffort,costandtimethatteacherswouldneedtodoitina50-student
subject,forexample.Thesolutiontothisbarrierinvolvestheuseoftechnologies,andthisleads
directlytothesecondbarrier,atechnologicalone.

• Thetechnologyisbasedonadaptivehypermediasystems.Thesesystemsareanadaptivetechnol-
ogythatcurrently,andfordecades,isattheresearchlevel;itmeansexperimental(Berlanga&
García-Peñalvo,2008),expensive,complicatedtohandlefornon-technologistteachersbecause
theyrequirethere-elaborationoftheeducationalresources.

Thus, thebigproblemfor theapplicationofpersonalized learningmethods is theavailabilityof
technologyandthecostoftheprocessitself.

However,thereisaresearchlinebasedontheuseofavailabletoolsinmostacademicuniversity
institutions:theeLearningsystems.Indeed,thevastmajorityofuniversitieshaveeLearningsystems
that are used both in online training and in-person training support, such as the most widely used
opensourceplatformworldwidesuchasMoodle(Lerís,Sein-Echaluce,Hernández,&Bueno,2017;
Lerís,Sein-Echaluce,Hernández,&Fidalgo-Blanco,2016;LerísLópez,VeaMuniesa,&Velamazán
Gimeno,2015).TakingMoodleasanexample,theresearchlineisbasedonitsuseasatooltocarry
outpersonalizedlearningand,therefore,adaptthelearningprocess(Conde-González,García-Peñalvo,
Rodríguez-Conde, Alier, Casany, et al., 2014; Conde-González, García-Peñalvo, Rodríguez-Conde,
Alier,&García-Holgado,2014).

TheuseofeLearningsystemsorplatformsdoesnotrequirethere-elaborationofthecontents,they
aresimpletomanageandareconsolidatedtoolsthatareeasilyaccessiblebythefaculty.

Thethreemainlinesofadaptationtostudentstoachievethepersonalizationoftheirlearningare:

• To the pace of student learning.Thesamesetofresourcesandactivitiesisproposedforallthe
students,buteachstudentcanaccesstheseresourcesandcarryouttheactivitiesattheirownpace
oflearning.Eachonewillneedadifferentperiod.Thispersonalizationisnotonlybasedonthe
rhythmofstudents’accesstoresources,butalsoonteacherfeedback,whichalsoadaptstothat
paceoflearning.

• To the knowledge of the students.Thislineisusuallyappliedinthreesituations:
◦ Levelingofknowledge.Whenteachersconsideritnecessaryforstudentstomasteraseriesof

knowledgebeforetacklingaspecificlearningactivity(suchasattendingasession,perform-
ingexercises,preparingforanexam,etc.).Inthiscase,theadaptationconsistsofmakinga
diagnosisofthestudents(forexample,atest)and,dependingontheanswers,eachstudent
willaccessasetofresources.Theobjectiveisthatthestudentshaveacertainpreviouslevel
ofknowledge.
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◦ K-Barrier(knowledgebarrier).Inthiscase,itisnotallowedtocontinuewiththelearning
processuntilitisguaranteedthatthestudenthascarriedoutaparticularactivity.Forexam-
ple,ifthestudenthasnotparticipatedinadiscussionforumandhasnotsubmittedaworking-
paper,heorshecannotcontinuewithaspecificlearningactivity.Inthiscase,itisguaranteed
thatthestudentshavecarriedoutallthenecessarylearningactivitiestotackleanewactivity.

◦ ExpansionofknowledgeItisbasedonthepossibilityofstudentstoexpandknowledgeonce
theyhavecompletedaparticularactivity.Itcanbeattherequestofthestudents(because
theywanttoknowmore),itcanbeadecisionofthefacultytoreinforcespecificknowledge,
oritcanbeaspreparationforanewtopic.

• To the students’ profile.Inthiscase,differentresourcesandactivitiesareassignedaccordingto
thestudents’profile.Itisusuallyusedinadaptingtostudents’characteristics,suchaslanguage,
learningstyle,specialneedsorpreviousknowledge,forexample,aprimaryoradvancedactivityis
proposeddependingontheexperienceinthemanagementofaparticulartechnology(seechapter
4,chapter9,andchapter10).

Personalizedlearningusuallyusesthethreetypesofadaptationinanintegratedmanner(seechapter
11).Giventhelackofpersonalizedlearningmethods,interactionswithtools,notexplicitlydesignedas
adaptive,suchasvideogames,arealsobeingstudiedwiththepurposeofstudytheindividualresponses
ofeachstudent(seechapter8).

CONCLUSION

Educationalandlearningtechnologies,methodsandtoolsareusedinthedailydevelopmentofteach-
ingandlearningprocesses.Themostimportantisnotthetechnologyitself,butthestudents’learning
outcomes.Activemethodologiesflippedapproaches,andpersonalizationissuesarecurrentandactual
practicesinall theeducational levels.Teachersinnovatetoimprovestudents’performanceandhelp
themachievetheirgoals.Thisbookhasselectedasetoffascinatingandoutstandingpracticestohelp
thefacultytogoforwardintheireducationalpracticebasedonorsupportedbytechnologytobuildup
arealKnowledgeSociety.
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University of Zaragoza, Spain
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