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Abstract:Determining the rate ofstudent
attendance is an important task in
determiningthecompletionofthecourses.
Despitethesuccessofthetechnology,itis
unfortunate that in many academic
institutions,the currentsystems used to
detectstudentabsences.Furthermore,one
ofthecrucialproblemsintheattendance
system doesnotcountstudentbackground
forcontinuinginthecourses.Inthispaper,i
propose an intelligent approach for
calculating studentattendance based on
theirGradePointAverage(GPA)andtheir
activities, this approach uses Artificial
NeuralNetwork (ANN)forcalculating the
attendance rating accurately,meaning the
system provide a new rating for each
studentbasedontheirbackground.Theaim
ofthisresearchisdevelopinganattendance
system for motivation students taking
attendanceortakinghighgradeintheclass.
The result of this approach helps the
instructortoallow studentswhohavemore
activitieswithmoreabsentstocontinuein
thecoursesifnotthestudentshavelow
activityshouldtakinghighattendance.This
system willmore efficientformonitoring
studentsforreplacingabsenttoactivity.

Keywords: Attendance System; ANN;

StudentGPA;IntelligentEducationSystem.
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Introduction

Educationandscienceincountriesarethekeystothesuccessofnations.Therefore,many
oftheleadingscienceinstitutesaretryingtogathercompleteinformationaboutthedaily
behaviorofstudentsattheuniversity,internalandexternalresearchcenterassessment,daily
activates.Alloftheteachingmethodsmentionedasetofdatathatisrelatedtotheprogress
ofstudentsinthefieldofacademics,studentsgradesandstudentabsenceandifthatdatais
notproperlyanalyzedthenallthecollecteddataisgoingtobewastedandnofurtheruseof
thatdatahappens(KumarandSalal2019).

Thedevelopmentofinformationandtechnologyinthefieldofeducationhasledtobetter
managementofinformation.Alotofdesignandtechniqueisthebestwaytogetinformation
sothaticananticipatechangesandanalyzes.Forexample,inmanyThaiuniversities,they
havedevelopedanadvancedsystem forstudentswhowanttomasterasubjectsothatthey
canachieveagoodgradeintheend.Inotherwords,theyaretryingtofigureoutwhatkindof
topicisappropriateforthestudent.Theneuralnetworktechniqueisagreatwaytohelp
studentscompletetheirassignmentswithexcellentgrades.In otherwords,theneural
networkdoestheworkforthem (Jusoff,Samahetal.2009).

Ontheotherhand,duetotheavailabilityofjobopportunities,parentsmorelikelymotivated
bytheirchoiceofcoursesandpressuresontheirchildren.Theproblem mayarisethestudent
isnotinterestedinthesubject,orifastudentcouldnotunderstandthiscourseinagoodway
andthiswillmakeiteasierforthestudenttobemoreabsenttocourseandthereisless
participationintheirlessons(Ahmed,Gamageetal.2008).

Thesystem ofstudentattendanceisveryimportantindeterminingtheamountofstudent
participationintheirlectures.Oneofthemostimportantsituationsisthestudent’sreadiness
forthefacultymembertobeabletodeterminethestudent’sactivities,anduniversitiesuse
thenecessarymetricstoreducestudentabsenteeism.Forinstance,usingthebar-codesto
takeadecisionthearrivalofstudentstobringdownexcessiveabsenteeism (AlSheikh,Al-
Assamietal.2019).

Furthermore,thereareseveraltechnologieshavebeendevelopedbyresearchers.Asillas
theirabsencescausedproblemswhentheycameintotheirclassestotakemoretimeand
theirnumbersireduetothelackofanytoolsandhadtobeenteredclassicallybyhand
(Sawhney,Kackeretal.2019).
Inaddition,SystemssuchasAndroidandApplesometimescollaborateontheadvancement
oftechnologies.Theyhavealsobeenveryinfluentialintermsofservingstudents,especially
indeterminingthenumberofabsencesandcreatingQRcodesthathavebeenplacedon
mobilesystems.Theonlythingthatmatteredwasthestudentswhentheyenteredthe
classrooms,theonlycapturehis/herfacethentheyshoidiretheQRcodesbyusinghis/her
smartphone.(Sunaryono,Siswantoroetal.2019).Moreover,anotherstudyin(Pathan2019)
proposedanattendancesystem byusingfacialrecognitionwithArtificialintelligence(AI).

Bothintrinsicandextrinsicmotivationsmayexplainwhystudentscometoclass.Some
factorscanaffectstudents’performanceand knowledge,themostimportantofthese
factorsistheamountofparticipationorabsentinthestudyclass,andthecoursewillbe
difficultwiththeabilityofthestudent(ChouandKuo2012).
Hoivera lotofstudyproposed formanaging attendance systems byusing different
techniques,butabiggapinthissystem isstudentbackgroundforcontinuinginthecourses
suchasstudentGPAfrom previoussemestersorcurrentmarksinsamecourseoranyfactor
thatshowsstudentcanpasswhenlessreadyintheclass.Inthispaper,isolvethisissueby



MOL2NET,2020,6, ISSN:2624-5078 3
http://sciforum.net/conference/mol2net-06

usingArtificialNeuralNetwork(ANN)forcurrentsystems.Thecontributionofthisworkis
how studentslessparticipateinclassandpassinthecoursewithremainthequalityof
learning.

Thispaperisorganizedasfollows:Section2explainsthebackgroundworkonattendance
system withdifferenttechniquesasillasimprovingusingartificialIntelligence.TheSection3
preparedresearchprocessforproposingattendancesystem usingANN.Inthesection4
presentstheresultofthenew attendancesystem.Section5presentssomeconcluding
remarksandpointstofutureworks.

LiteratureReview

Variousstudieshaveestablishedthatthereisacorrelationbetienstudents’attendanceand
theiracademicperformanceandidentifiedthatattendancehasanencouragingeffectonthe
GPAofstudentsinexams.Itwasalsofoundthatascomparetothestudentswhoirenot
attendingalllectures,thestudentswhoattendedthelecturesscored9.4%to18%betterin
theirexams Relationship Betien Students’Performance and Class Attendance in a
ProgrammingLanguageSubjectinaComputerCourse(ChenandLin2008).Inthissection,i
reviewsthemostimportantworksonattendancessystem andtheireffectonmaximum
learning.

Widelybelievedthatattendancehasapositiveeffectonstudentperformanceintermsof
gradesachieved.Whiletheempiricalevidencegenerallysupportsthisbelief,somestudiesdo
not,andthesizeoftheeffectvariesacrossdisciplines.Interestingly,DurdenandEllis(1995)
findthatattendance(absence)onlyhasapositive(negative)andsignificantimpacton
studentperformance below (above)a certain threshold using interceptshiftdummies
(DurdenandEllis1995).GendronandPieper(2005)asillasistermanetal(2011)have
confirmedasimilarnon-linearrelationshipusingaquadraticfunctionofattendanceand
logisticregressionsbasedon3differentquartilesofperformance,respectively(Gendronand
Pieper2005,O'Dwyer2011,Stewart2020).

Lukaset.al.,2016,proposedamethodforastudentattendancesystem intheclassroom
usingfacerecognitiontechniquebycombiningDiscreteWaveletTransforms(DWT)and
DiscreteCosineTransform (DCT)toextractthefeaturesofstudent’sfacewhicharefolloidby
applyingRadialBasisFunction(RBF)forclassifyingthefacialobjects.From theexperiments
whichareconductedbyinvolving16studentssituatedintheclassroom setting,itresultsin
121outof148successfulfacesrecognition(Lukas,Mitraetal.2016).

Ontheotherhand,new systemssuchasandroidtechnologyareimportantforensuring
studentabsenteeism.Herearesomesuggestionsonhowtolookorgetanappointmentfor
studentattendance,theteacherofthelessoncaneasilygetthenumberofstudentsbyusing
themobileapplicationtheydesigned,storingthedataandthensendingittotheservercan
thenextractthepercentageofstudentsandalsocanbeusedasthehardcopy.Inlike
manner,thestoredinformationisusedattendancepercentagecalculations(Islam,Hasanet
al.2017).

A largenumberofstudieshavebeenperformedusingthebimodalbiometricssystem,
biometricstoimprovethenumbertobetteridentifyautomaticstudentattendancesystem,
thenthesystem usesthefaceandfingerprinttotakestudents’attendance.Inthesameway,
fingerprinttemplatesandfacialimagescanbecombinedbyusedlogicaltechnique(OR)
algorithm andthenstoredinthedatabase(Charity,Okokpujieetal.2017).
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Nevertheless,Tung,ieShen(2017)proposedanewStudentAttendanceSystem UsingRadio
FrequencyIdentificationDevice(RFID)intheTunkuAbdulRahmanUniversityCollege.This
system hasaverylowcostandisveryaccurateinrecognizingthereadinessofthelessons
(Tung2017).
Theusualwaytodothisisinmostscientificinstitutions,meaningthatsomeofthem usethe
nameorsignatureofthestudenttoknowthenumberofparticipants.Tomakethedatamore
accurate,therearemanywaystotestit,especiallyFaceRecognitiontechnology,whichisa
techniquethatisusedtoexposethenumberofstudentsinabsentandtoreducethewaste
oftime(Bhattacharya,Nainalaetal.2018).

Anautomatedsystem wasdefactoformanysystems;Khanet.al,2017Thegoalofthis
projectistoeliminatethepaper-basedattendancechangedtoautoattendancebyusinga
studentIDcard.Inthesameway,Cardbasedattendanceandib-basedattendanceareused
bystudentsinuniversitiesandemployeesincompanies.Ifthepaper-basedattendancewas
lostormissing,manyemployerstrytologinthesystem atthesametimebutthesystem
getsdown.Thesolutiontothisproblem istofindawaytouseWi-Fi-basedattendance(Khan,
Prashanthetal.2017).

Withcontinuingautoattendancesystem ShaikandIslam,2019Commonmethodshavebeen
usedtoensuretheirreadinessandthentheyaregoingtouseanautomatedattendance
system todetectcommonmethodsitiscalledCornyapproach.Anautomatedattendance
system wasusedtopreventstudentsfrom tryingtotrickintoenteringtheirclassrooms.The
method used was composed ofusing face detection and recognition.Likewise,Face
detection is used to differentfacialexpressions from others and recognition method
recognizesthepersonfordailyattendance(ShaikandIslam 2019).

AttendanceMonitoringSystem isbasictodeterminingactivitiesisaneasywaytoknow if
studentsarereadyornot.Thisisadifficulttask,buttheleastamountoferrorscanbemade.
idon'thavemuchtimetospareandidon'tneedtoreadthestudent'ssignatureorname
everytimeintheclassroom.Facedetectionandrecognitionframeworkareusedtocompare
thedatathatisobtainedwiththedatathatisstoredinthedatabase,tomatchandmarking
attendance[21].

Aninterestingwork,Ahmedetal,2020Researchhavebeendoneontherelationshipbetien
studentactivitiesthroughoutthestudyperiodandstudents’classattendance.Students'
activatesareassessedviaquery’sassignments,midterm exam,homework’s.Preliminary
analyzesindicatedthatstudentsanincreaseof10% classattendance,Inthesameway,it
increasesthenumberofstudents'activitiesby8%to%15inthesamewaythattheyaremore
availableintheclassroom.Itisillknownthatthereisaverystrongfunctionalrelationship
betienclassattendanceandstudents’academicperformance,soitwasdecided.Ithasa
positiveeffectontheacademicworkforce,andthereforeapolicyofcompulsoryattendance
hasbeenproposedtobeestablishedinallbranchesoftheCollegeofScienceatT.R.U
(AhmedDr,Tomaletal.2020).

Inlatestworksat2019and2020,ArtificialIntelligencetechniqueshavebeenusedinmany
areasofdailyhumanlife,soithasaveryhighimpactonourdailylivesAsillasmachine
learning,deeplearning,artificialneuralnetwork,andbigdata.AcombinationoftheHOGand
NeuralNetworksareusedtodeterminethenumberofstudentsinthestudyhalls,asillasall
otherstudies,tomeasurethebenefitautomatedsystem (Rajeev,Rebbietal.2019).

ResearchMethodology

Inthissectionidefineamethodologyforintelligenceattendancesystem,themethodology
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consistsofseveralsteps.Inthefirststep,idefinetheattendancesystem intheuniversity.
The second step prepares an artificialneuralnetwork forthe system,the third step
implementingtheneuralnetworkinthesystem,thefourthstepisevaluationeffectofANN
ontheresultasshowninFig.1.

Firststep:ClassicAttendanceSystem allowsstudentsabsentinclassbyrating%15,ifthe
student’sabsencemorethan%15willfailinthecourse.

SecondStep:instepiuseANNforintelligenceattendeesystem withthefollowingformulain
thehiddenlayer.iusethecriteriaforchangingtherateofabsence.Thecratersareprevious
GPA,currentGPA,andActivity.

ThirdStep:iimplementANNtechniquetoclassicattendancesystem.

FourthStep:iwillcompareclassicattendancesystem andintelligenceattendancesystem
thenievaluatetheeffectivenessoftheresult.

Theclassicattendancesystem withabsentratepresentsinTable1.Also,thisabsentrate
presentedbyMatlabgraphinFig2,thisfigureshowsthatstraitlineand%15foreach
student.

Fig.1:ResearchProcessforIntelligentAttendanceSystem

ResultandDiscussion

Atthebeginningofthisresearch,iwillmentionseveralgoalsthatihaveidentifiedinthe
belowtable.Thestandardratethatissetabsenceforuniversitiesisthe%15ofstudentswho
can'tbemorethanthat,Ifastudentabsencehigherthanthisrate,thestudentwillbecounted
failaccordingtosomeuniversitystandards,andifigethigherthanthat,iwillhighlightafew
ofthestudents'positivepointssuchasdailyactivitiesintheclassroom,GPAthissemester
andcurrentmarksinthelastsemester,toreducethenumberofattendancestudentssothat
theycancontinuetostudywithoutfallingintodisrepair.Thismeansthatiwillincreasethe
absenteeism rateofthisstudent,whichmeansthatifthisstudenthasahighGPAoralotof
activity,heorshewillbeabletoignoreabsenteeism ratethisstudentmore.Butihaveused
theequationtobeabletoincreasethestudentabsenteeism ratetoacertainextent,which
means thatiignore the studentabsenteeism untilihave a certain amountofself-
determination.In otherwords,only those students can be targeted,and the rate of
absenteeism isbetienpercent5to25.Ingeneral,hereisaneliminatedofstudentswhohave
beenabletosucceedatGPA,MarksandActivities,whichmeansthattheyhavegradeabove
%50.
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ClassicAttendanceSystem

Theusuallyabsentrateforeachcourseconsistsof%15,meaningeachstudentcan
absenceineachclass%15,andthisrateforsomestudentsnotenoughespeciallysmart
studentsorstudentswhocanpasswithlessattendanceintheclass.Alsotoomuchfor
studentswhohavefeirmarksorcannotpasseasilyinthecourse.Forexample,ifihavesome
studentswithdifferentcourses,therateforeachcourseis%15.

Fig.2:Classicattendancesystem percourse

TheMatlabcodesforFig.2presentedbelow:

x=[0100];
y=[1515];
plot(x,y,'-r')
xlabel('x-axis=Meanstudentscore');
ylabel('y-axis=Rateofabsencespercentage');
gridon
gridminor
legend({'Classicabsentsystem'},'Location','NW')

Table1.ClassicAttendanceSystem
No. StudentName Courses AbsentRate

Code

1 Student1 AI232 15%

2 Student2 AI232 15%

3 Student2 SE235 15%

4 Student3 AI232 15%

5 Student3 SE235 15%

6 Student4 AI232 15%

7 Student4 SE235 15%

8 Student4 OS261 15%

9 Student5 AI232 15%

10 Student5 SE235 15%

ArtificialNeuralNetworkforAttendanceSystem

Artificialneuralnetworks(ANN)orconnectionistsystemsarecomputingsystemsvaguely
inspiredby
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thebiologicalneuralnetworksthatconstituteanimalbrains.Suchsystems"learn"to
perform tasksbyconsideringexamples,generallywithoutbeingprogrammedwithtask-
specificrules.Inthissectioniproposeanewmodelforattendancesystem basedonANN
asshowninFig.2.intheinputlayer,severalcriteriaenteredabsentrate,studentGPAfrom
theprevioussemester,Currentmarksandstudentactivities.Inthehiddenlayer,a
mathematicalformulausesforfindingsuitableabsentrateforeachstudentinanycourses
asshowninEquation1.Theoutputlayerwillbetheintelligentabsentrateforeachstudent
forthecourses.AsshowninFig.3.

IAR:IntelligentAbsentRate

Min(A):Minimum absentthatallowsforeachstudentis%5.
Min(M):Minimum markforpassis%50.
Max(MA):maximum absentratewhenstudentcanaddthroughactivities(%20).
Xi:thecriterialikeGPA,Marks,andactivities

Forexample,oneofourstudentshasahigherattendanceratethanthestandard,15per
centwhichimentioned.Thatis,thepercentageofattendancetobepresentis16percent.
Thismeansthatthesestudentswillbefailingaccordingtouniversitystandards,butwillbe
basedoncurrentGPA,new GPA,Activity-classandtheequationsiarereferringto,there
seemstobemoreopportunitytocontinueinthecourse.AsshowninTable2.

Table2.IntelligentAttendanceSystem

No. StudentCoursesGPA Marks Activities Absent
Name Code Rate

1 Student1 AI232 %99 %99 %99 24.6
2 Student2 AI232 %75 %75 %75 15

3 Student2 SE235 %50 %50 %50 5

4 Student3 AI232 %100 %100 %100 25

5 Student3 SE235 %50 %50 %50 5

6 Student4 AI232 %50 %60 %50 6.33

7 Student4 SE235 %70 %60 %50 9

8 Student4 OS261 %100 %80 %50 15.66

9 Student5 AI232 %90 %50 %50 10.3

10 Student5 SE235 %80 %50 %70 11.66

Tofurtherclarifytheseactions,iwilldiscussandanalyzesomeoftheseexamplesinthis
studytounderstandmore.Abouttheuseofthisnewequationthatihaveidentifiedtofind
outmoreabouthow icansolvestudentabsenteestatistics,irecommendthathe/she
continuetostudyinthatcourseifyouhaveexceededtheamountoftheCentralTeaching
Act.

Let'stakealookatthefirst-rowsampletofindouttheanalysisoftheequationsthatihave
defined.Howmanycollaboratorsaretheretocomeupwiththerightresults?

Here'sanexampleofastudenttakingacoursewithan(A1232)coursecodethathasa
highGPA (99),Mark(99)anddailyactivities(99).Likewise,iwillusethesegradesin
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Equation(1)todeterminehowlongthisstudentwillbealloidtoabsentinthiscourse.

Forfirstraw:StudentNo.1coursecode(A1232)

Ifipayattentionhere,thesecondStudentNo.2inthe(A1232)coursecodewillhaveaMark,
GPAandActivitiesgradeinthemiddlegrade.Therefore,heorshecanbeabsenttothe
extentspecifiedimentionedintheCentralTeachingActstandard(15)hours.

Forthirdraw:StudentNo.2course(SE235)

Ifipayattentionhere,thesecondStudentNo.2inthe(A1232)coursecodewillhaveaMark,
GPAandActivitiesgradeinthemiddlegrade.Therefore,heorshecanbeabsenttothe
extentspecifiedimentionedintheCentralTeachingActstandard(15)hours.

Forthirdraw:StudentNo.2course(SE235)

startsatthetopofthe75score,allowsthesestudentstobeabsentforupto25hours,
meaningthatstudentshaveahighlevelofknowledge.

HereihavethesameStudentNo.2butadifferentcourse(SE235).Ontheotherhand,this
studenthasalowGPA,MarkandActivitiesscoressohecanbeabsentfor(5)hours.Finally,i
cansaythesameforallcoursesandstudentsinthesameway.

Implementation

Inthissection,ipresenttheimplementationofthenew ANNforattendancesystem using
Matlabsoftware.IntheFig.3theresultofourmodelillustrated,basedonthegraphwith
increasing mean ofactivitiesthatare (GPA,Marks,and Activities)the rate ofabsent
increased,theminimum activitiesis%50theabsentrateis%5,whenthemeanofactivities
increasedtherateofabsentwillbeincreased,whenthemaximum amountofabsentrateis
%25whenthemeanofactivitieslike(GPA,Marks,andActivities)becometoo%100.

Also,thisabsentratepresentedbyMatlabgraphinFig4,thisfigureshowsthatstraitlineand
thestudentswhofailedtosucceedirepointedoutbytheredline.Incommon,thismeans
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thatalltheirscoresinGPA,MarksandActivitiesarebelow50.But,thestudentswhoireable
toachievethesuccessrateiredeterminedbytheaveragegrade,whichmeansthatitstarts
from 50until75imentionedbytheblueline.Asillastheamountofabsenteeism is
determinedfrom 5to15hours.Theredline,which

Fig.3:Intelligentattendancesystem percourse

TheMatlabCodeforFig.4presentedbelow:

x0=25:50;
x1=50:75;
x2=75:100;
y0=-5:0.4:5;
y1=5:0.4:15;
y2=15:0.4:25;
plot(x0,y0,'-*g')
holdon
plot(x1,y1,'-.b')
holdon
plot(x2,y2,'-ro')
xlabel('x-axis=Meanstudentscore');
ylabel('y-axis=Rateofabsencespercentage');
gridon
gridminor
legend({'Fail’,‘Decreaserateabsent’,‘Increaserateabsent'},'FontSize',10,'Location','NW')

EvaluationIntelligentAttendanceSystem

Theintelligentabsentsystem moreefficientcomparewithclassicattendancesystem,this
system consistsofthreecases.Thefirstcasegives5%ofrateabsentevenstudentignore
activitiesandgetloistmarks,thisrateincreasedwithincreasingmeanofactivities,inthis
case,studentsthathavelow activitiesmustbetakenmoreattendanceandprovidemore
learningforstudents.Thesecondcasewhenthemeanofactivities75%ofstudentstakes
15%liketheclassicalsystem,thiscaseallowsthestudenttogetthenormalabsentrate.In
thethirdcase,studentcantakeanextra10% whenactivitiesbecometo100%,thiscase
allowstosmartstudentstotakelow attendancewithhighmarks.Finally,icansaythis
system verysmartandincreasetheefficiencyoflearning.
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ConclusionandFuturework

Inthispaper,iproposedanintelligentapproachforcalculatingstudentattendancebasedon
theirGradePointAverage(GPA)andtheiractivities,thisapproachusesArtificialNeural
Network(ANN)forcalculatingtheattendanceratingaccurately,meaningthesystem provide
anewratingforeachstudentbasedontheirbackground.Theresultofthisapproachhelps
theinstructortoallowstudentswhohavemoreactivitieswithmoreabsentstocontinuein
thecoursesifnotthestudentshavelowactivityshouldtakinghighattendance.Thissystem
willmoreefficientformonitoringstudentsforreplacingabsenttoactivitycomparewiththe
classicsystem becausestudentscantakeanextra10%absentratewhenhecompletedall
activities.irecommendtoresearcherimprovethissystem throughdifferenttechniqueslike
dataminingconventionalneuralnetwork,moreovermixedwithfingerprintandanyimage
processingtechniquestopresentaccurateandhighresult.
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