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Abstract. This study explores the potential of modern generative models for auto-
matically generating educational task texts. Building on prior research in educational task 
generation,wefocusedonleveraginggenerativeartificialintelligencetocreatetasksbased
ontextbookcontent, leadingtothedevelopmentofamultiple-choiceeducationaltask
generator.Thistool,poweredbyalargelanguagemodel,empowerseducatorstoinde-
pendently craft tasks for their courses. In the experiments, teachers from various disciplines 
were involved in selec ting topics for the generation of educational materials. The results 
demonstratethecapabilityofmodernlargelanguagemodelstogeneratesimpletext-based
multiple-choicequestionssuitableforuse.Whilethecurrentneedformanualverification
andrefinementofdistractorsbyeducatorspresentsachallenge,itisanticipatedthatgene-
rative AI will address this soon. The study sheds light on the potential of generative AI 
in education. 
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Аннотация. Цельюисследованиябылоизучениепригодностисовременных
генеративныхмоделейдляавтоматическогосозданиятекстовучебныхзадач.Мыраз-
работалигенераторучебныхзадачмножественноговыбора,которыйдействуетнаос-
нованиибольшойязыковоймоделиипозволяетучителюсамостоятельносоздавать
заданияксвоемуучебномукурсу.Вэкспериментахквыборутемдлягенерации
учебныхматериаловпривлекалисьпреподавателиразличныхдисциплин.Результа-
тыдемонстрируютспособностьсовременныхбольшихязыковыхмоделейгенери-
роватьпростыетекстовыевопросыснесколькимивариантамиответов,пригодные
дляиспользования.Хотятекущаяпотребностьпреподавателейвручнойпроверке
идоработкеотвлекающихфакторовипредставляетсобойпроблему,ноожидается,
чтогенеративныйИИрешитэтупроблемувближайшембудущем.
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Introduction

A multiple-choicequestion,ormoreobjectively,aselectionquestion,isaformofobjectiveassessmentinwhichrespondentsarepresented
with a list of correct answers and asked to choose only the accurate 

ones. This format is used frequently in educational testing, as it allows teachers 
to quickly assess students’ understanding of the material. In recent years, there has 
beenagrowinginterestintheautomaticgenerationofmultiple-choicequestions
from text, which has led to the development of various algorithms and techniques. 
The use of these methods has the potential to revolutionize the way questions are 
generated and assessments are conducted in educational settings.

The process of generating multiple-choice questions (MCQs) from educatio-
naltextbookshasbeenthefocusofseveralstudies(Kurdietal.,2020;Ch,&Saha,
2020;Matos,2022).Thesestudieshavemainlyfocusedontheautomaticgeneration
ofMCQsandthesubsequentselectionofhigh-qualityquestionsbasedonspecific
criteria.SomenotableworksinthisareaincludetheuseofBloom’staxonomy
for crowd-sourced selection of MCQs (Moore et al., 2023), and the development 
ofahigh-qualityMCQdatasetcalledEduQG(Hadifaretal.,2023).However,there
hasbeenlessattentiongiventohowteacherscanusethesegeneratedquestions
andwhatscenarioscanbecreatedfortheiruse.OnestudybyLabanetal.(2022)
addressedthisgapbyproposinganautomaticMCQgenerationandselectionpipe-
linethatallowsteacherstofilterquestionsbasedonmultiplecriteria.Theproposed
pipeline comprises four core modules: preprocessing, sentence selection, key selec-
tion, and distractor selection. The study demonstrated that the proposed pipeline can 
generatehigh-qualityMCQsthatmeetthecriteriasetbyteachers.

Inourpreviousworkoneducationaltaskgeneration(Patarakin,Burov,&Soch-
nikov,2023),weexploredvariousapproachesusinggenerativeartificialintelligence
andultimatelyfocusedongeneratingtasksbasedontextbookcontent.Theadvan-
tages of this approach include a higher level of alignment with the educational ma-
terial,asthegeneratedtaskswillbecloselylinkedtothetextbookcontent,enabling
studentstobetterunderstandanddeepentheirknowledge.Additionally,using
thetextbookallowsforbettercontextualunderstandingandalignmentwiththeedu-
cationalcourse’sobjectives,enablingthecreationoftasksthatmorefullycorrespond
tothecurriculum.Furthermore,textbookstypicallypresentmaterialinastructured
manner, which can assist the generation system in creating tasks of varying levels 
ofcomplexityandondifferenttopicsinamoreorganizedfashion.Thisapproach
holds promise for improving the quality and relevance of educational tasks through 
thestrategicuseofgenerativeartificialintelligence,butitalsocomeswithcertain
drawbacks.Someofthemainchallengesinclude:

– Limitedinformation:Generationoftasksexclusivelybasedonthetextbook
may limit the variety of tasks and reduce the creativity in creating educational mate-
rials.
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– Incompletecoverageofthetextbook:Thetextbookmaynotcoveralltopics
or necessary nuances, leading to limited task generation.

– Difficultyininterpretation:Understandingthetextbookmaybeachallenging
taskformachinelearningalgorithms,especiallywhenthetextcontainsambiguities
or requires contextual interpretation.

– Lackofcreativity:Whenusingthetextbookasthebasisforgeneratingtasks,
innovativeandcreativeapproachestotaskcreationmaybelacking.

Despitethesedrawbacks,theuseoftextbooksasasourceofcontextforgene-
ratingtaskscanhelpthemodelbetterunderstandandadapttothespecificeduca-
tionalcontext,improvingthequalityoftaskassessment.However,itisessential
to consider the potential limitations and challenges associated with this approach 
andstrivetoaddressthemtoensuretheeffectivenessofthegeneratedtasksinenhan-
cing student learning.

Experiments with a Multiple-Choice Educational Task Generator

Based on the presented rationale, we have devised a multiple-choice educatio-
naltaskgenerator.Thisgeneratoroperatesonthebasisofalargelanguagemodel,
empowering educators to independently craft tasks for their educational courses. 
At the outset of the process, the system prompts the educator to upload a text 
excerptfromthetextbook.Uponreceivingthisoriginaltext, thesystemgene-
rates multiple-choice questions from it and presents the user with the option 
to select the questions they wish to receive. The selection process is illustrated 
in the Figure 1.

Atthenextstage,thesystemofferstheteachertodownloadthecreatedlist
of ready-made questions and correct and false answers. 

The general scheme of organizing the educational process using generative 
artificialintelligenceisillustratedinFigure2.

Thegenerativeartificial intelligenceperformsamerelyauxiliaryfunction.
Wecanseeonlythefinalpartoftheprocessonthefigure.Theteacherhasalready
presented the educational material to the students and organized their work with this 
material.Then,theteacherusesthesupportofartificialintelligencetoformavariety
oftestquestions.Theinteractionbetweentheteacherandthequestiongeneration
system is as follows:

Theteacheruploadsatextfragmentfromthetextbook.
Thesystemproposesalistofquestionsthatitiscapableofgeneratingbased

on the uploaded text.
If the suggested questions do not suit the teacher’s preferences, the teacher can 

request new question variants.
If the teacher selects a question variant, the system generates a set of answers 

to these questions, one of which is correct and several of which are incorrect.
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Fig. 1. The process of selection
Рис. 1. Процедураотбора
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Fig. 2.Thegeneralschemeoforganizingtheeducationalprocessusinggenerativeartificial
intelligence
Рис. 2.Общаясхемаорганизацииобразовательногопроцессаспомощьюгенеративного
искусственногоинтеллекта

The teacher receives a set of questions and answers, which they can edit and use 
in their practice.

The further scenarios of using the questions depend on the teacher’s prefe rences. 
Theycanbeusedduringface-to-faceworkwithstudentsintheirclass.However,
we assume that the most likely scenario is their inclusion in electronic lessons, as part 
oftheMoscowElectronicSchoolcoursescenariostoimprovetheirquality(Vachko-
va,Patarakin,&Petryaeva,2020).Inthisregard,weseparatelyconsideredtheabi-
lityofgenerativeartificialintelligencetogeneratequestionsinJSONformat,which
caneasilybeincludedinthescenariosofelectroniclessonsoftheMoscowElectro-
nicSchool.However,beforeembarkingonthedevelopmentofincludingquestions
inthescenariosofeducationalactivities,itisnecessarytoconsiderthepossible
problemsthatateachermayencounterwhenworkingwithautomaticallygenerated 
questions.
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The teacher’s interaction with automatically generated questions presents seve-
ralchallenges.Aftertheteacheruploadsatextfragmentfromthetextbook,thelan-
guage model generates a question and a correct answer, along with several incorrect 
answers.Thetextofthequestionshouldbeaccuratelywritten,assumingthepos-
sibilityofanswering,correspondingtothestudiedtopic,andnotcontaininghints
to the correct answer. It is important that the correct answer is genuinely correct 
and does not contain contradictions. It is very important that the incorrect answers 
appearplausible,andtheirrejectionrequiresthestudent’seffortandunderstan-
ding. The general scheme of checking the questions and answers is presented 
onFigure3.Weusedthisschemeasahintforteachersonwhattopayattention
to and as an instru ment for assessing the quality of questions.

Fig. 3. The general scheme of checking the questions and answers
Рис. 3. Общаясхемапроверкивопросовиответов

Intheexperiments,teachersofcomputerscience,biology,andhistorywere
involved in the independent selection of topics for the generation of educational 
materials. For instance, the computer science teacher chose the theoretical topic 
“Modeling”forquestiongeneration,justifyingthischoicebythelimitedavailability
oftheoreticalquestionswithnon-ambiguousapplicationsinthefieldofcomputer
science.Whileready-madeproblemsetsandtestsareoftenavailableformostedu-
cationaltopics,teachersofcomputersciencefrequentlyfindthemselveshaving
to devise theoretical questions on their own.
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Which of the following statements best describes a model?
A. A new entity that reflects essential features of the studied subject, process, 

or phenomenon for the purpose of modeling.
B. A new entity that reflects non-essential features of the studied subject, process, 

or phenomenon for the purpose of modeling.
C. A new entity that reflects all features of the studied subject, process, or pheno-

menon.
D. A new entity that reflects only some features of the studied subject, process, 

or phenomenon.
Theexperimentdescribed in thispaper focuseson thesubjectofhistory,

withthetheme“GreatGeographicalDiscoveries.”Thisthemewaschosendelibe-
rately,asthetextisabundantindatesandfacts,whichcanbeeffectivelyverified
using tests. The purpose of this experiment is to explore the potential of using mul-
tiple-choice questions to assess students’ understanding of historical events and their 
abilitytoverifytheaccuracyoftheinformationprovidedinthetext.Thechosen
themealsohighlightstheimportanceofevaluatingtheeffectivenessofvariousas-
sessmentmethodsinhistoryeducation,therebycontributingtotheongoingdiscourse
on the role of testing in historical studies.

Who was the first explorer to discover North America?
Christopher Columbus
Ferdinand Magellan
Vasco da Gama
Amerigo Vespucci
Thefieldofbiologypresentedadifferentscenario.Here,thetestgeneratorwas

notusedforregularlessonsbutwasnecessarytopreparestudentsforexams.Stu-
dentstakingbiologyarefacedwiththeneedtoknowavastamountoftheoretical
materialacrossvariousbiologytopics,startingfromthe5thgrade.Oneofthemost
significantfeaturesofbiologyistheextensiveconceptualframeworkwithinthesu-
bject,theknowledgeofwhichisessentialforpassingthebiologyexam.Technical
termssuchaschromatid,bivalent,metaphaseplate,crossingover,andmanyothers
areabundantintheschoolsubjectofbiology.Thesetermsareessentialforpassing
thebiologyexam,similartothenecessityofknowingfactsandeventdatesinhisto-
ry.Inthiscontext,thetestgeneratorbecomesavaluabletoolthatcanbeusedtoas-
similatethisconceptualframeworkwithinthefieldofbiology.Multiple-choiceques-
tions(MCQs)canbeutilizedtoenhancestudentlearninginbiologythroughvarious
mechanisms.Well-constructedMCQscanpromptstudentstoengageinhigher-order
thinking,suchasanalysisandevaluation,therebyfosteringadeeperunderstanding 
ofthesubjectmatter.Additionally,MCQscanbeusedformativelytoprovideon-
goingfeedbacktostudents,enablingthemtoidentifyandaddressareasofweakness.
Furthermore,thegenerationofMCQscanbeautomatedusingartificialintelligence,
allowing educators to focus on instructional activities while ensuring a steady supply 
ofhigh-qualityassessmentitems.Moreover,theuseofMCQscanfacilitateefficient
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grading,particularlyinlargeclasses,andcanbeinstrumentalinpreparingstudents
forstandardizedexaminations.Therefore,thestrategicdeploymentofMCQsinbio-
logyeducationcancontributetothecultivationofcriticalthinkingskills,theprovi-
sionoftimelyfeedback,andtheoptimizationofinstructionalresources.

The differences between objects in the living and non-living nature are as follows:
A. Living and non-living objects differ in the complexity of their structure 

and the high level of organization of the life processes occurring within them.
B. Living and non-living objects differ in the complexity of their structure 

and the low level of organization of the life processes occurring within them.
C. Living and non-living objects differ in the complexity of their structure 

and the high level of organization of the processes occurring within them.
The correct answer is A. Living and non-living objects differ in the complexity 

of their structure and the high level of organization of the life processes occurring 
within them. This distinction is fundamental in the study of biology and is essential 
for understanding the characteristics of living organisms and their interactions 
with the environment.

Theconductedexperimentsdemonstratethecapabilityofmodernlargelanguage
modelstogeneratesimpletext-basedmultiple-choicequestionssuitableforuse.
Whilethecurrentneedfordistractorsrequiressomemanualverificationandre-
finementbyeducators,thischallengeisexpectedtobeaddressedbygenerativeAI
in the near future. The process of creating questions and their correct and incorrect 
solutionsisnolongerpurelyacreativetask.Experimentsconductedbyschool
teachersusingartificiallygeneratedmaterialsshowthathierarchicalstructurescan
beformedaroundsuchmaterials,similartothosethatemergedaroundothertechno-
logies in the past, such as personal computers and internet access (see Figure 4).

During those times, the role of the computer science teacher was instrumental 
inguidingtheadoptionofthesegroundbreakinginnovations.

Conclusion

The experiments conducted on the generation of educational questions using 
generativeartificialintelligencecurrentlydemonstratethatteacherscancreatemul-
tiple-choicequestionswiththetechnicaltoolsavailable.Thequalityofthegenerated
questions largely depends on the quality of the original material. The application 
oftheteachingmethodology,whichincludesAI-generatedtasks,bringsusback
to the key theme of fostering computational thinking among all participants in the ed-
ucationalprocess(Parandekar,Patarakin,&Yayla,2023).Thisincludesnotonly
studentsbutalsoteachersandauthorsofmoderntextbooks.Fromthisperspective,
theexperimentalprocessofobtainingmultiple-choicequestionsfromgenerativeAI
servesasasimultaneoustestofthecapabilitiesofGenAIandavalidationofthetext-
book’sunambiguityandconsistencyofthepresentedknowledge.Itispossiblethat 
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Fig. 4. Hierarchicalstructures
Рис. 4. Иерархическиеструктуры
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theprocessalsoservesasatestofthetextbook’sontologicalintegrity.Fromtheper-
spectiveofcomputationalthinking,agoodmoderntextbookisonefromwhich
generativeAIcanformulatecoherentandunambiguousquestions.Thecreation
ofquestionsbasedonthetextbookmayserveasatestofthequalityandonto-
logical integrityofthematerial.If incorrectquestionsaregeneratedbytheAI
duringthetranslationprocess,thereisahighprobabilitythatthetextbookitself
engendersconfusedperceptionsinthestudent’smind.Thelinksbetweengenerative
artificialintelligenceandcomputationalthinkingareevidentinthepotentialforge-
nerativeartificialintelligencetovalidatethecoherenceandintegrityofeducational
materialsthroughthegenerationofunambiguousquestions.

Thepotentialscenarioinwhichgenerativeartificialintelligence(AI)serves
asdistinctactorsforbothstudentsandteachersraisesconcernsaboutthefuture
ofeducation.Thisframeworkcanbelikenedtothelong-standing“1student:1com-
puter” model, where the emphasis is not only on each student having their own com-
puter,butalsoonthesamecomputerbeingusedbythestudentforbotheducational
andeverydaytasks,withoutadivisionbetweenhomeandschoolcomputeruse.
Thispotentialfuturescenario,asdepictedinFigure5,presentsanuncomfortable
yethighlyprobablesituationwheregenerativeartificialintelligenceforstudents
and teachers are separate actors.  

Fig. 5.Separategenerativeartificialintelligenceactors
Рис. 5.Отдельныеакторыгенеративногоискусственногоинтеллекта
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Educatorsandadministratorsmustthoroughlyunderstandtherisksandbene-
fitsassociatedwiththeuseofgenerativeAIineducationtoeffectivelynavigate
this evolving landscape.
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