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ABSTRACT

Inthisarticle,acognitiveframeworkforobservinglearningactivitiesbasedonhuman-computer
couplingisproposed.Theobservationisbasedonthevectorizationofalearningsituationalongwith
human-computerinteractionfactors.Anevolutionaryhigh-dimensionaltopologyoflearningcognitive
flow is introduced forhuman-computer interaction. In addition, the authorshave selecteda tree
topologyasthetopologicalstructureofalow-dimensionallearningspacetoprocesstheobservations
foronline learning.Furthermore, themechanismfor theBSM(braincognitivebody-situationof
coupling-manifoldofinformation)thecouplingmorphismispresented.Theprincipleforthecoupled
observationofobjectsinacognitiveorlearningmanifoldisproposed.Finally,aspecialsystemfor
teachingandlearningisprogrammedtoobserveandevaluatelearningandmentalarithmetictraining
processes.Thissystemnotonlyprovidesstudentswithanewergonomiclearningmodelbutalso
recordsthestudents’learningprocesses.Thus,theteacherscansummarizetheknowledgepoints
automaticallyratherthanmanually.
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INTRODUCTION

Withthepopularityofcomputersandmobileintelligentterminals,human-computerinteraction
hasbecomeanimportantenvironmentforlearning.VanGelderandPort(1995)proposedthe
dynamicresearchideaaboutcognitivescience(adeclarationofthethirdcompetitiveparadigm
ofcognitivescience).Thus,psychologyhasusheredintheeraofcognitivescience.Inaddition,
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geometryand topologyhaveemergeddeveloped toprovide themathematicaldescriptionsof
cognition(Mussoetal.,2019).

Inthefieldofcognitivescience,computersareoftenusedascomputingandstatisticaltools
forobservations.However,theyarerarelyusedtocollectdataoncognitiveactivitiesbyresearchers
(Newell et al., 1958). Formerly, data is collected manually in many psychological experiments.
Therefore,usingcomputerstoobservecognitiveactivitiesandcollectcognitivedataautomatically
isatrendincognitivesciencestudies.Undoubtedly,giventhecloseinteractionbetweencomputer
andbrain, thehuman-computer interactiveenvironment shouldbean importantenvironment for
cognitiveobservationanddatacollection.

Cognitivephilosophycontainssituatedcognition,embodiedcognition,anddistributedcognition.
Wewillbrieflydiscussaboutthesetermsasbelow:

1. Situated cognition:Cognitionisaneventexistingintheoverallcontextoftheagent-environment
interactionandcorrelation.Cognitionisexistence-oriented,activity-directed,andanactivity
pointingtotheenvironmentthatcanexistoutsidethebrain;

2. Embodied cognition:Theorganismandtheenvironmentenfoldandunfoldtoeachotherin
basiccyclingthatrepresentsthelifeitself.Cognitionandknowledgearegeneratedinthelife
system,whichiscoupledwiththeenvironment.Thisisknownasadevelopmentoftheformer
perspective,thinkingcognition,whichisequivalenttocomputing;

3. Distributed cognition:Distributedcognitionfocusesonwherehumancognitionoccursand
whetheritcancrossthecerebralcranium,thepsychologicalboundaryofthebrain.Therefore,
thecerebralcraniumisthepsychologicalboundaryofcognitiveactivity.Distributedcognition
reflectsthesituatednatureofcognition.

However,currentstudiesinthisrespecthaveencounteredtwotechnologicalissues(Mourietal.,
2019,p.1)differentialequationshavehighdemandsforcontinuityandprecisionofcognition,thus
makingthemdifficultforuseinanalyzingcognitiveprocesses(Cruz-Benitoetal.,2019);2)thedata
collectionmethodsandtechnologiesforcognitivestudiesaredifficulttobeautomated,whileitis
hardformanualdatatomeetquantityandprecisionneeds(Chungetal.,2019).

Cognitivecouplingstatesareveryspecialadvancedhuman-computerinteractivestatesthatare
thefoundationforobservingandstudyinglearningandcognition(Shiminetal.,2012).According
todistributedcognition,adigitalenvironmentisbuiltbetweenstudentsandintelligentdevices,and
theproblemspaceinthebrainisextendedtotheinformationspaceoutsidethebrain.Researchers
modulatethehuman-computerinteractivestatetothecognitivecouplingstatetobuildanewcognitive
andlearningenvironment.Thecomputerbecomestheteacherandlearningpartner.Itnotonlyreplaces
theteachertodomuchoftheteachingwork,butalsocancontinuouslycollectahugeamountofdata
onthelearningprocessautomatically.

Basedonthecutting-edgecognitivephilosophiespreviouslydiscussed,theobjectsconnectedwith
humansandcomputersarethesituationofthehuman-computerinterfaceandcomputerperipherals.
Theseobjectsmay includemonitors,multimedia, andkeyboards.Thus, in the learning situation
wherethecognitionofthehumanandthecomputerarecoupled,thesehuman-computerinteractive
situationsandinterfacesnotonlyinteractwiththecognitiveagentinthebrain,butalsocontactthe
digitalcognitiveagentintheinformationspaceoftheinformationsystem.Cognitioninsidethebrain
isdistributedandextendedtothehuman-computercoupledenvironment.Comprisingofthebrain
cognitiveagent,thehuman-computersituationandtheinformationsystemareinthewayofagent.

Inspiredbythisagent,thelearningprocessinahuman-computerinteractiveenvironment
isselectedasthefirststeptotryanewparadigmforcognitivestudies,andthetreestructure
isselectedas thetopologicalstructureof thelow-dimensionalmanifoldofcognitiontoform
theframeworkfor theanalysisofcognitivemanifolds.Afterwards,asystemplatformfor the
human-computerinteractivelearningsoftwareisdesignedtocollectlearningprocessofstudents
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