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Reliability and Validity of Multiple-Choice Questions
Measuring Higher-Order Thinking Skills in University English
Entrance Examinations across Two Years

Hiroko Ueda (Kobe University)

O This study investigates the validity and reliability of multiple-choice questions (MCQs) designed to
assess analytical higher-order thinking skills (HOTS) in university English entrance exams. Using
actual exam data from 2024 (N=121) and 2025 (N=141), the study evaluates whether a limited number
of MCQs can effectively maintain sufficient validity (difficulty and discrimination indices) and provide
meaningful evidence of reliability (KR-20 coefficient). Results revealed that MCQs from both years had
appropriate difficulty and high discrimination, indicating good overall quality. However, the small item
pool contributed to lower reliability, especially in 2025, due to frequent perfect scores. Increased lexical
complexity and sentence length in 2025 did not correlate with higher difficulty or discrimination. These
findings highlight the necessity of clear, well-structured items rather than superficial textual
complexity, providing practical guidance for designing effective HOTS MCQ assessments under realistic
constraints.
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1 Introduction
Higher-orderithinkinglskillsI(HOTS),lincludingl
analyzing,Jevaluating,Jandlcreatinglinlthelrevised!
Bloom’sltaxonomyl(AndersonlandlKrathwohl,012001;]
Ueda,12021a,02021b,012025),larelwidelylregardedlasl
cross-disciplinarylcompetenciesl(YenlandlHalili,12015).1
Althoughldomain-general THOTSImustlbelassessedl
throughlconcreteltaskIformats.IContemporarylreadingl
theory,linformedIbylmodelslsuchlas] Kintsch'sl(1988)l
construction-integrationlframework,’conceptualizes]
comprehensionlaslanlactivelprocesslinvolvingl
linguisticlprocessing,lknowledgelactivation,land!
higher-orderireasoning,lmeaninglthatlinsufficient]
HOTSIimpedelinformationlintegrationI(Lailaland?
Fitriyah,12022).1BecauselEnglishlreadingltaskslrequirel
inferencelintegration,Jandlevaluativeljudgmentl(Azizl
andlRawian,]12022),0theylconstitutelalcognitivelyl
principledidomainiforlelicitingtHOTS.
Englishlreadinglisiwell-suitedItolHOT Slassessment
because,lalthoughlitirequiresibasiclvocabularyl
knowledge,litslcorelcognitiveloperationsirelyl
primarilylonldomain-generallreasoninglprocesses.]
Furthermore lwithinlJapan’'slentrancelexaminationl
system,]EnglishlisItakenlbylmostlapplicantslandl
alreadylincludesIHOTS-orientedlitemslacrossl

nationallandIpublicluniversities,Joferinglalbroadland!
representativel platformIforlexaminingdHOT SCinI
high-stakesl contextsl(Ueda,[12025).0 Thus,I thisIstudy!
treatslEnglishlaslaltheoreticallylandlpracticallyl
justifiedldomainIforlanalyzinglhowIHOTSIarel
instantiatedithroughloperationalltestiformats.
Policylframeworksireinforcelthislalignmentnationall
curriculalemphasizelHOTSI(AryanilandIWahyuni,l
2020)Jandlembedlthemlintol Englishlexaminations]
(SinghlandlShaari,012019).0 Universitylentrancel examsl
consequentlylactlasl powerfullcurricularisignalsithatl
shapelexpectationsliforlhigher-orderlicognition.]
Investigatinglhowl theselexamsloperationalizelHO TS,
therefore,lcontributesltol broaderdiscussionslonlhowl
domain-generallconstructsiarelrepresentedlthroughl
domain-specifcltasks.
Despitelthislemphasis,llarge-scalelexaminationsl
facelconstraintslinldevelopinglandlscoringlHOTS-
orientedlitems,makinglithelpsychometriclbehaviorlofl
eachlitemlespeciallylconsequential.l Thislisl
particularlylsalientlinl EFLIreadinglcontexts,Jwherel
lower-orderllinguisticldemandsImaylinteractIwithl
higher-orderlreasoning.]Whilelconstructed-responsel
formatslareltraditionallylfavorediforiassessingl
HOTS,[theylposelchallengeslisuchlaslevaluatorl

.52.



0 A W R A M AN

R O O

variabilityl(StarchlandlElliott,11912;1ZhaolandIHuang,l
2020).]Multiple-choicelquestionsl(MCQs),lbylcontrast,]
offerlobjectivitylandloperationallefficiencyll(Smith,]
1982).0Yetllittlelempiricallresearchlhaslexaminedl
howIHOT S-orientedlMCQsIfunctionlunderlauthenticl
entrancelexaminationlconditions.

Toladdresslthisl gap,ithelpresentistudylanalyzesl
thelvaliditylandlreliabilitylofiHOTS-orientedIMCQsl
usingldatalfromluniversitylEnglishlentrancel
examinationsladministeredlacross]twol consecutivel
years.ISpecifically,litlinvestigateslhowliteml
characteristicslandltextuallfeatureslinfluenceliteml
difficulty,0discriminationl(Kelley,11939),Jandlinternall
consistencyl(KR-20;,]KuderlandlRichardson,11937),Jasl
welllaslhowllower-orderlcomprehensionldemandsl
interactlwithlhigher-orderlreasoning.lBylidentifyingl
conditionslunderIwhichlalsmalllnumberlofiwell-
constructed! MCQsl canlservelasl psychometricallyl
robustlindicatorsloflHOTS,Ithelstudylcontributesl
empiricallevidenceltolongoingldiscussionsloflhigher-
orderlcognitionlinllanguagelassessment.

Researchlquestion:

HowldolitemIcharacteristicslinfuencelthelvalidityl
(difcultylandldiscrimination)land reliability’ (KR-20)C
oftlMCQslldesignedltolassessIHOTSIinluniversityl
EnglishlentrancelexaminationsiwhenlonlyZallimited!
numberloflisuchlitemslcanlbelincluded?

2 Method
2.1 Research Design and Rationale
Thislstudylemployslanlempirical,lquantitativel
designitolanalyzelMCQsldevelopedltolassessl
analyticallskills,Jalcorel componentl oflHOTS,lusingl
actualluniversitylentrancelexaminationldata.l
Standardlitemlanalysislindices,0difficulty,
discriminationl(Kelley,11939),landl KR-20C reliability?
(KuderfandlRichardson,011937),lwerelappliedltol
evaluatelthelvaliditylandlreliabilitylofltheselitems]
basedlonlauthenticltestinglcontextslratherlthanl
theoreticallassumptions.
MCQslwerelselectedIforltheirlabilityltolminimizel
evaluatorisubjectivitylandlensurelactionablel
psychometricloutputs,laddressingllong-standingl
concernslaboutlinter-raterlvariabilityliniconstructed-
responselformatsi(StarchlandlElliott,11912;,1Zhaoland!
Huang,12020).0Unlikelconstructed-responselitems,]

MCQslfacilitatelobjectivelevaluationlthroughl
statisticallindicators,lreducinglthelinfluencelofl
expressivelskillslandlenablinglalmoreldirectl
measurementlofIHOTS.IGivenIthellimitednumberlof]
HOT SlitemsitypicallyZincludedlinhigh-stakeslexams!
dueltoltimelconstraints,[thisIstudylinvestigatesl
strategiesl tol maintainlvaliditylandlreliabilitylunderl
suchlconditions,ltherebylcontributinglpracticall
insightsitoleducationallassessmentlinluniversity!
entrancelcontexts.

2.2 Data for Analysis

Thelanalyzed]MCQslIwerel drawnifromlthel science-
tracklEnglishlsectionsloflKobelUniversity’sl
KokorozashilSpeciallSelection]ExamsLini20240(NI=[121)0
andl20250(NI=[141).01Threel 20247 itemslandlfourl 20250
itemslwerelselectedlbecauseltheylrequiredIHOTS.

Thel20240itemslaskedlexaminees(tol classifyl threel
experimentallactionslintolsix(stepslofithelengineeringl
designiprocess:l“Thelfollowingl(A)lthroughl(C)larel
partslofithelinstructionsiforianlexperiment.]Whichlofl
thelsixJengineeringldesignlprocessl stepsidoesleachl
experimentlinstructionfalllinto?l Choosel thel most(
appropriatelsteplandlwritelthelnumberlonlyourl
answerlsheetl(Kobel University,12024,01p.05).”I Thel
functionallstructurelisl summarizedlbelowl (Tablesl 11
andi2).0Owingltolcopyrightlrestrictions,Jitemslarel
presentedlinisummarizediform.

Table 10 Summary of Items in 2024 (A-C)

Item Summary
A Converts an idea into a design plan, including leak-
prevention features.
Generates multiple ideas, compares them, and
selects the suitable one.
C  Builds a model and observes and records the results.

Table 200 Summary of Steps in 2024 (Options)
Step (Option)

1. Define the problem 4. Build and test a model

2. Brainstorm solutions 5. Assess the results

3. Develop a solution 6. Share a report

Basedlonltheselsummaries,]thel 20240 itemlalignsiwithl
thel AnalyzellevellofiBloom’'slrevisedltaxonomyl
(AndersonlandKrathwohl,12001),0asl examineesImustl
diferentiatelamonglsimilarfabstractlistepslandlattributel
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eachlactionl(A-C)tolitslunderlyingCfunctionallpurpose.
Forlcomparison,ithel20250itemslincludedlal
structurallylsimilarlanalyticallclassifcationlitem.] Thel
itemlrequiredlexamineeslitolclassifyIfouriexamplesi(A-
D)lintolthreeltheoreticallcategories,IreciprocityJtheory,]
gameltheory,landitheltheorylofiplannedlbehavior,
basedlonlalreadinglpassage:l“Reciprocityltheory,l
gameltheory,Jandltheltheoryloflplannedibehaviorlarel
usefullinlvariouslsituationslinidailylifelandlsociall
policies.]EachloflthelfollowinglexamplesIAltolDlshowsl
specificlapplicationslofl eachltheory.lBasedlonlthel
passage,lclassifyleachlexamplelbylwritingl‘R'Iforl
reciprocityltheory,]‘G'Iforlgameltheory,Jorl‘P'Iforlthel
theorylofiplannedibehaviorfonlthelanswerlsheet(Kobel
University,12025,1p.08)."0 ThisItaskIsimilarlylrequireds
examineesltol distinguishlamonglconceptuallylrelatedl
theoreticallconstructslandlassignieachlexampleltolthel
appropriatelprinciple.
Qualitativelpassagelfeatures,lincludinglFleschl
Readingl Easelscoresl(Flesch,11948),1passagellength,l
andInumberloflanswerloptions,larelsummarizedlini
Tablel3.0 Thel20250 passageldemonstratedlgreaterl
difficultyl(Fleschlscore:143.60vs.[64.2),lincreasedl
lengthl(8070vs.l[4490words),landlfewerlanswerlchoicesl
(threelvs.Isix),lwhilelaverageloptionltextsibecamel
substantiallyllongerl(2910vs.155Iwords).

Table 300 Comparison of Qualitative Factors of English
Passages and Multiple-Choice Options between
the 2024 and 2025 Passages

Table 400 Comparison of CEFR Vocabulary Distribution
in 2024 and 2025 Passages

B1 (Intermediate),

Al (Beginner), C1 (Advanced),

Year B2 (Upper- .
A2 (Elementary) Intermediate) C2 (Proficient)
2024 (%) 70.2 28 1.8
2025 (%) 60.7 35.7 3.6

2.3 Data Analysis Method
ItemlanalysesiwerelconductedlusinglPythonl
(version3.13.3)lwithIpandaslandlnumpyllibraries.]
DifcultylwaslcalculatedlasithelproportionJoficorrect]
responsesiperlitem,Jdiscriminationiwaslderivedlusingl
upper-lowerlgrouplcomparisons,landl KR-200wasl
computedlfromlitemOdifficultylandltotallscorel
varianceltolevaluatelinternallconsistencylreliability.

3 Results
ThislsectionlreportsithelaverageldiFcultylindex,l
discriminationlindex,landl KR-200reliabilityl
coeFcientslobtainedifromithelitemlanalysisliofiMCQsl
designeditolmeasurelthelanalyticallskilllofIHO T SIforl
202470 (threelitems)landl20250(fourlitems),lasl
summarizedliniTablel5.01deallcriterialforleachlindexl
arelprovidediforlinterpretinglitemIquality,Jandlduel
tolinstitutionallconfidentialitylrestrictions,Jonlyl
aggregatedimeanivaluesiarelpresented.

Table 500 Average Item Analysis Results and ldeal
Criteria for MCQs Measuring the Analytical Skill
of HOTS in 2024 and 2025

Flesch- Average Year/  Mean Difficulty _. Mean KR-20
Year Kincaid  Passage Number length of Criteria Index Discrimination Reliability
readability length  of options options Index
score (words) 2024 0.59 0.83 0.68
2024 (Standgfd§ 449 6 55 2025 0.71 0.67 0.52
43.6 Ideal 0.30-0.70 0.30 0.70
2025 eee 807 3 201
(Difficult) Note:

Lexicallprofileslwerelanalyzedlusinglthel
EnglishProfilel(Cambridgel UniversitylPressland!
Assessment,1n.d.)Itol classifylwordltokensl byl CEFRI
levell(Al-C2).0AslIshownliniTablel4,lthel2025Ipassagel
contained’higherlproportionslofl B1-B2lvocabularyl
(35.7%0vs.028.0%)]andl C1-C20vocabularyl(3.6%0vs.[
1.8%),0indicatinglincreasedllexicalldifficultylrelativel
t002024.

1)IDifcultylindexIvaluesIwithinl0.30-0.700 representl
ideallitemidiFcultyl(Rafletlal.12023).
2)IDiscriminationlindexlvalueslequalltolorlabovel0.300
arelconsiderediefectivel(Rafletlal.[2023).

3)1KR-20C coefficientslequalltolorlgreaterithanl0.700
indicatelgoodlstabilityl(Batistaletlal.,[2023).

3.1 Results for 2024
In12024,0thelfourlitemslanalyzedlhadlaveragel
correctlresponsel rates]of]59%,  indicatinglthat’nonel
ofltheselquestionsiwerellexcessivelyleasyloridifcult.
EachlitemIfelllwithinlanlappropriateldifcultylrange,l
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reflectinglalbalancedldistributionlacrossitheltest.l
Furthermore,lalllitemslidemonstratedlverylhighl
discriminationlindicesl(greaterlthanlapproximatelyl
0.6),Jsubstantiallylexceedinglthelgenerallylacceptedl
thresholdlof00.3.1 Thislindicateslthatlthelitems[
efectivelyldistinguishedlbetweenlhigher-Jlandllower-
performinglexaminees,isuggestinglhighlitemiquality.l
TheloveralllKR-200reliabilitylcoeFcientlforlthislyearl
was[0.68,Jindicatingl moderatelinternallconsistency.l
Whilelreliabilitylcoefficientsl of10.700orlhigherlarel
typicallylconsideredldesirable,lthelsmalllnumberlof]
itemsl (three)lisllikelylresponsiblelforlthislslightlyl
reducedlvalue.lNevertheless,Iconsideringlthellimitedl
numberloffitems,Ithelobservedireliabilitylisl]
acceptable.

3.2 Results for 2025
In12025,thelfourlanalyzedlitemslhadlanlaveragel
correctlresponselratelofl71%,Ishowinglalslightl
tendencyltowardl easierlitems.[ AlthoughlitemsIwithl
difficultylindiceslabovell.900arelconsideredl
excessivelyleasyl(QuaigrainlandlArhin,[2017),Jalllfourl
itemsIfelllbelowlthisIthreshold.]However, becausel
theltestlcomprisedlonlylfourlrelativelyleasylitems,[
thelscoreldistributionlbecamelcompressed,landlaboutl
36%loflthelexamineesl(nl=051)lachievedlperfectl
scores,Jproducinglalceilinglefect.]
Alllitemsidisplayedlstrongldiscriminationl(abovel
0.5),0yetitheloveralllKR-200reliabilitylforl 20250
remainedllowlatl0.52,llargelyldueltolthellimitedliteml
countlandithelceilinglefect.(

4 Discussion
4.1 Summary of Main Findings
Thislstudylexaminedlthel qualityloflanalyticall
HOTSIMCQIUitemslinl20240andl 20250 usingl KR-200
reliability,ldifficultylindices,landldiscriminationl
indices.lInlbothlyears,litemIdifficultylremainedl
withinlacceptablel rangesliandldiscriminationlwasl
high,lindicatinglgenerallylsoundlitemIquality.l
However [thelsmalllnumberloflitemslloweredlthel
KR-20Creliability.]
ComparisonslacrosslyearsishowedIthatlalthough!
thel20250itemslfeaturedlgreaterlvocabularylsize,l
sentencellength,landllexicallcomplexitylthanithosellofl
2024,0correctlresponselrateslincreasedlandl

discriminationldecreased.0 Thislindicateslthatl
superfcialllinguisticlcomplexityldoesinotinecessarilyl
corresponditolhigherlitemIdifficultyloristrongerl
discrimination.

4.2 Interpretation of Results in Light of
Theory and Prior Research
4.2.1 Difficulty of HOTS Items and the
Interaction Between Lower- and Higher-Order
Processes

PriorJstudiesisuggestithat’lHOT SlitemsItendItolfalll
withinlthelmoderateltoldifficultidifficultylrangel
(Maryaniletlal.12021).0YetlthelitemslinIthisIstudy,l
particularlylini2025,werelnotThighlyldifcultDespitel
increasedllexicallandIsyntacticlcomplexity,ldiFcultyl
decreased,]partlylassociatedlwithlthelreductionlofl]
answer(choiceslfromIsixItolthree JandIimorelcritically,]
tolclearerfoptioniwordinglthatleasedlbasicl
comprehension.I Thislalignsiwithlevidencelthatl
higher-orderlthinkingl buildsluponisuccessfulllower-
orderlcognitivelprocessingl(Mitanaletlal.[2018).

Accordingltolthel construction-integrationimodell
(Kintsch,11988),lcomprehensionldifficultylarisesInot]
primarilylfromIsurfacelcomplexitylbutlfromithel
demandslinvolvedlinlintegratingl multiplel textuall
propositions.JWhenIMCQUoptionsibecamellessl
ambiguous’ini2025, lower-orderlburdenlidecreased,]
allowinglexamineesltolengagelmoreldirectlylinl
integration,therebylloweringlefectivelcognitivelloadl
evenlforTHOT S-targetedlitems.

ThislIsupportslLaila’sl(2022)0 viewl thatlinsufcient]
activationloflhigher-orderlprocessesicanlhinderl
integration;lfromlalcognitive-processinglperspective,l
whenlintegrationlislrelativelylstraightforward,lthel
cognitiveldemandlforTHOT SItendsltoldiminish.0 Thel
findingslsuggestl thatlcognitivel challengelinlHOTS[
assessmentImustlistemIfromlreasoningl pathways!
requirediforloptionldiscrimination,lratherlthanifrom!
textllengthlorivocabularyldifculty.

4.2.2 Discrimination Decline and the Cognitive
Demands of Distractors
HOTSIitemsltypicallylshowl highldiscrimination
(Hamamotol Filholetlal.,12020;Hermilandl Achour,
2015),0alpatternllargelylconfirmedlinlthislstudy.l
However discriminationlweakenedlin12025,1likely!
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dueltolclearerfoptioniwordinglthatlresultedlinimorel
perfectlscoreslandialceilinglefect.
Althoughlreducingithelnumberloflanswerlchoicesl
increasesithelchancellevelloficorrectiresponses,ipriorl
researchlindicateslthatlexamineeslarelunlikelyltol
engageliniblindlguessinglandlinsteadltendltolrelylonl
educatedlguessingl(Rodriguez,12005).0 Accordingly,l
theldeclinelinldiscriminationlobservedlin02025Cis0
morelplausiblylattributableltolceilingleffectsl
associatedlwithiclearerfoptioniwording.
Thelcontrastingl patternslbetween’20240and’120250
illustratelhowIHOTSIfunctionIwithinlreadingl
comprehensionltasks, requiringlinferential Janalytical [
andlevaluativel judgmentsl(AzizlandlRawian,12022).1
Whenldistractorsinollongerldemandlintegrationof]
textuallpropositionslorlevaluationloflcompetingl
interpretations,Iboth’high-Jandilow-abilitylexaminees]
canlanswerlcorrectly,reducingldiscrimination.
FromIthelperspectivelofIHOTSaslcross-disciplinaryl
competencies, thislunderscoreslalkeylprinciple:IHO TSI
emergelonlylwhenlitemslrequirellearnersitolnavigatel
ambiguitylandlsynthesizelinformationlacrossicues. 1]
optionsitestlionlyllexicallorlsurfacelcomprehension,]
theylnollongerloperationalizelthel domain-generall
reasoninglprocessesliunderlyinglHOTS.0 Thus,]
discriminationl reflectsithelextentlItolwhichlitemsl
requirellexaminees(ito:
1)Zeliminateldistractorsithroughlinferentiallreasoning,
2)lintegratelmultipleJpropositions,
3)levaluatellogicallcoherence.
Whenloptionlclaritylremovesltheselreasoningl
demands,discriminationinaturallyldeclines.

4.2.3 Reliability Constraints and the Nature of
HOTS as Domain-General Constructs

ThelsmalllnumberlofiHOTSIitemslinIbothlyears]
produced’lowlKR-200values,IbutlthisishouldInotlbel
interpretedlaslevidenceloflweaklmeasurement.]
HOTSlarelcross-disciplinaryl(YenlandlHalili,12015)1
andloperatelacrossi multiplelcognitivellayers.]
Becauseltheylarelnotldesignedltolfunctionlaslanl
isolatedlsubscale,linternal-consistencylindices,Iwhichl
assumelunidimensionalityJandIsu®cientlitemivolume,]
arelnotlappropriatelindicatorsliofimeasurementl
qualitylinithislcontext.

Instead,]reliabilitylshouldlbel conceptualizedlfrom!

allconstruct-representationlperspective, lwherelthel
focuslisloniwhetherlitemslauthenticallylelicit’/domain-
generallreasoninglprocessesiwithinlaldomain-specifcl
readinglformat.[Givenlthatlthelfulllreadingltestiwasl
reliablelandlthelHOTSIitemsldisplayedlstrongl
discriminationlandlconceptuallylalignedlreasoningl
demands,ithellowlsubsetIKR-20lvaluesimerelylrefectl
thel psychometricl constraintsloflsmalllitemIcountsl
andldolnotlunderminelconstructlvalidity.

Thislinterpretationlalignsiwithlcontemporaryl
measurementltheory,JwhichlholdsIthatlHOTS[arel
bestlassessedlthroughlrichl tasklformatslembeddedl
withinldisciplinarylcontexts,Iratherlthanlisolatedl
psychometriclscales.

4.3 Contributions and Implications
4.3.1 Integrating Reading Theory into HOTS
I[tem Design
BylsituatinglthelresultsiwithinlKintsch’sl
construction-integrationliframework,JthisIstudyl
challengesilong-standinglassumptionsiaboutltextl
complexitylandIHOTSIdifficulty.llIncreaseslinl
surface-levellcomplexityldolnotlguaranteelincreasedl
cognitiveldemand.[ Instead,0difFcultylemergesiwhenl
tasksl requirelexamineesltolactivate,lintegrate,Jlandl
evaluateltextuallinformation,lcentrall operationslinl
higher-orderithinking.
Thus,ldesignersloflHOTS-orientedl MCQsI mustl
focuslon:
1L)lintegrationldifficultylratherlthanlvocabularyl
rarity,
2)Iconceptuallambiguitylratherithanisentencellength,
3)levaluativelreasoninglratherlthanlsuperficiall
textuallload.I ThisIsupportsiviewinglEnglishlreadingl
taskslaslalcognitivelylprincipledldomainl(asl
establishedlinlthelintroduction)lforTIHOTSI
assessment.

4.3.2 Designing MCQs That Truly Elicit Domain-
General HOTS

BecauselHOT SCrequirelinferential lintegrative landl
evaluativelreasoning,ldistractorldesignImustlbel
groundedlinlcognitivelplausibility,lnotlstylisticl
complexity.l ThelstudyldemonstrateslthatlHOTSI
difficultylcanlbelmeaningfullylcalibratedlibyl
manipulating:
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1)Jthelambiguitylandlreasoningldepthlembeddedlinl
distractors,

2)Ithelnumberlofiresponseloptions,
3)Ithelcognitiveldistancelbetweenlcorrectlandl
incorrectlalternatives.] Theselfindingslextendlpriorl
researchlbylshowinglnotl merelylthatlMCQslcanl
assessIHOTS,Ibutlhowlandlunderiwhatldesignl
conditionsl theylefectivelyldolsolwithinl high-stakesl
entrancelexamlcontexts.

4.3.3 Reinterpreting Reliability in Small HOTS
Subsets: A Construct-Oriented Perspective

AlkeyImethodologicallconsiderationlinlthisistudyTis]
thatlthelHOTSIitemslIwerel notldesigneditolfunctionl
aslanlindependentlsubscalel butlwerelintentionallyl
embeddediwithinlthelbroaderlreadinglcomprehensionl
test.IBecauselinternal-consistencylcoefcientsisuchlasl
KR-200assumella’unidimensionallscalelwithlalsu¥cient]
numberloflitems,Jtheylarelnotlappropriatelindicators!
ofimeasurementlqualitylforisuchlal’small,lnon-subscalel
itemlset.l Aslextensivelylnotedlinlpsychometricl
research,l] KR-200andICronbach’sloIsystematically?
underestimatel reliabilityJwhenlappliedl tol verylsmalll
itemUsetsl(Cortina,(1993 Tavakollandl Dennick,12011).0
Therefore,Ithellowl KR-200 valueslobservediforithel
HOTSIsubsetlshouldlbelinterpretedlaslal
methodologicallartifactlratherithanlevidenceloflweakl
measurement.

WithinIthel contextloflHOT Slassessment,]whatlisl
morelcentrallisiwhetherlthelitemslsuccessfullylelicitl
theldomain-generallreasoninglprocesses]thatldefnel
higher-orderithinking,leveniwhenlembeddedlwithinl
aldomain-specificlreadingltask.l Inlbothlyears,thel
HOTSIlitemsldemonstratedlstrongldiscriminationl
andiclearlcognitivelauthenticity,lindicatinglthatltheyl
engagedlthelintendedlreasoninglprocessesidespitel
theirllimitedinumber.0 Theselitem-levellindicatorsl
providelmorelmeaningfullevidencelofl constructl
representationlthanlinternal-consistencyl estimates!
derivedIfromlanlinsufcientlsubset.

Thislconstruct-orientedlinterpretationlalignsiwithi
contemporarylperspectiveslinllanguageltesting,/whichl
emphasizelthatlHOT Sl arelbestlassessedlthroughl
context-richltasksl ratherlthanlisolatedl psychometricl
subscales.]Itlisl alsolconsistentlwithl contemporaryl
validityltheory,lwhichldefineslvaliditylaslan(

integratedlevaluativel judgmentlaboutltheladequacyl
oflscorelinterpretationslandluses,groundedlinl bothl
empiricallevidencelandltheoreticallrationalel(Messick,]
1989;0Kane,02013).0 Fromlthislperspective,lvalidityl
dependsloniwhetherlthelitemsIfaithfullylrepresentl
thelconstructlofihigher-orderithinkinglandlelicitIthel
intendedlreasoninglprocesses,Inotloninumericall
indiceslderivedifromialsmalllsubset.
FromlthisIstandpoint,lalsmalllnumberlofl
strategicallyldesignedl MCQslIcanlmeaningfullyl
contributel toltheloveralllassessmentlbylenhancingl
thelreasoninglprofileloflitheltestlandlindirectlyl
aligninglthelassessmentlwithlnationallcurriculumi
expectationsiforlhigher-ordericompetencies.]
Consequently,JthelvalidityloflTHOT SImeasurementlini
thisOstudylrestsinotlonlIsubscale-levellreliabilityl
coeFcientsl butlonlthelconceptuallquality,lcognitivel
alignment,landlpsychometriclfunctioningloflthel
items.I Thislshift,lfromIstructurallreliabilityltol
construct-representationlvalidity,lreflectsicurrentl
debateslonlthelassessmentloflhigher-orderlthinkingl
andlunderscoreslthelvalueloflembeddinglHOTSI
withinJauthenticlreadinglcontexts,JleveniwhenlonlyZal
limitedinumberZoflitemsicanibelincluded.

5 Conclusion
Thislstudy’lexaminedlthelperformanceloflanalyticall
HOTS-oriented]MCQslinl twolconsecutivelentrancel
examinations.I Despitelappropriateldifficultylandl
strongldiscrimination,lthelsmalllnumberlofJHOTSI
itemslinaturallylconstrainedl KR-200estimates,]
particularlylinlthelpresenceloflceilingleffects.]
Importantly,Jincreaseslinltextuallcomplexityldidinotl
raiselitemIdifficulty;Iclearerfoptionlwordingland!
fewerldistractorslreducedllower-orderlprocessing!
demandslandUfacilitatediperformance [ Theselfndingsl
showlthatlHOTSIdiFcultyldependslesslonlsurfacel
linguisticlfeatureslithanlonlhowloptionsiengagel
inferentiallandlintegrativelreasoning.l Theylalsol
highlightIthatlitem-levellfunctioning,lratherithanl
subscale-levellinternallconsistency,lprovideslthel
mostimeaningfullevidenceloflconstructl
representationlwhenlHOT Slitemslconstitutelalsmalll
subsetlofitheltest.0 Theselfndingsisuggestithatlevenl
alsmalllnumberlofiwell-designedlHOT Slitems( canl
enhancelthelcognitivel proflel ofl high-stakes readingl
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validitylargumentlbylintegratinglresponsel processl
evidencellonlhowlexamineeslengagel withIHOTS-
orientedIMCQs.

References

Anderson, L. W. and Krathwohl, D. R. (2001). A
Taxonomy for Learning, Teaching, and Assessing: A
Revision of Bloom’s Taxonomy of Educational Objectives,
Longman.

Aryani, E. J. and Wahyuni, S. (2020). An Analysis of
Higher Order Thinking Skills Realization in Reading
Comprehension Questions. Language Circle: Journal of
Language and Literature, 15(1), 83-89.

Aziz, M. and Rawian, R. (2022). Modeling higher order
thinking skills and metacognitive awareness in
English reading comprehension among university
learners. Frontiers in Education (Lausanne), 7.
https://doi.org/10.3389/feduc.2022.991015

Batista, S. A., Ginani, V. C., Stedefeldt, E., Nakano, E. Y.,
and Botelho, R. B. A. (2023). Reproducibility and
Validity of a Self-Administered Food Safety Assessment
Tool on Children and Adolescent’s Risk Perception,
Knowledge, and Practices. Nutrients, 15(1), 213.
https://doi.org/10.3390/nu15010213

Cambridge University Press and Assessment. (n.d.).
EnglishProfile. https://englishprofile.org/?menu=evp-
online (2025, January 8).

Cortina, J. M. (1993). What is coefficient alpha? An
examination of theory and applications. Journal of Applied
Psychology, 78(1), 98-104. https://doi.org/10.1037/0021-
9010.78.1.98

Flesch, R. (1948). A new readability yardstick. Journal
of Applied Psychology, 32(3), 221-233.
https://doi.org/10.1037/h0057532

Hamamoto Filho, P. T., Silva, E., Ribeiro, Z. M. T.,
Hafner, M. de L. M. B., Cecilio-Fernandes, D., and
Bicudo, A. M. (2020). Relationships between Bloom'’s
taxonomy, judges’ estimation of item difficulty and
psychometric properties of items from a progress
test: a prospective observational study. S&o Paulo
Medical Journal, 138(1), 33-39.
https://doi.org/10.1590/1516-3180.2019.0459.
r1.19112019

Hermi, A. and Achour, W. (2015). Difficulty,
discrimination and cognitive level of Microbiology

exam questions of the Faculty of Medicine of Tunis.
La Tunisie Médicale, 93(8-9), 487-490. PMID:
268155009.

Kane, M. T. (2013). Validating the Interpretations and
Uses of Test Scores. Journal of Educational
Measurement, 50(1), 1-73.
https://doi.org/10.1111/jedm.12000

Kelley, T. L. (1939). The selection of upper and lower
groups for the validation of test items. Journal of
Educational Psychology, 30(1), 17-24.
https://doi.org/10.1037/h0057123

Kintsch, W. (1988). The role of knowledge in discourse
comprehension: A construction-integration model.
Psychological Review, 95(2), 163-182.
https://doi.org/10.1037/0033-295X.95.2.163

Kobe University. (2024). Rei6 Kokorozashiri Sougoumondai
1[2024 Kokorozashi Science Comprehensive Items I].
Center for the Next Generation.
https://drive.google.com/file/d/1h2ERGNJja0_aJVR_
RfTK-W6PoDmXf77e/view (2025, March 18).

Kobe University. (2025). Rei7 Kokorozashiri Sougoumondai
1[2025 Kokorozashi Science Comprehensive Items 1].
Center for the Next Generation.
https://drive.google.com/file/d/1TBu_LPY2mSmPB
r9ZWdHUHOVe7JSaTDN2/view (2025, March 18).

Kuder, G. F. and Richardson, M. W. (1937). The Theory
of the Estimation of Test Reliability. Psychometrika,
2(3), 151-160. https://doi.org/10.1007/BF02288391

Laila, I. and Fitriyah, 1. (2022). An Analysis of Reading
Comprehension Questions in English Textbook
Based on Revised Bloom’s Taxonomy. Journal of
English Teaching, 8(1), 71-83.

Maryani, 1., Prasetyo, Z. K., Wilujeng, I., Purwanti, S.,
and Fitrianawati, M. (2021). HOTs Multiple Choice
and Essay Questions: A Validated Instrument to
Measure Higher-order Thinking Skills of Prospective
Teachers. Journal of Turkish Science Education, 18(4),
674-690.

Messick, S. (1989). Validity, in R. L. Linn (Ed.),
Educational measurement (3rd ed., pp. 13-104),
American Council on Education and Macmillan.

Mitana, J. M. V., Muwagga, A. M., and Ssempala, C.
(2018). Assessment of higher order thinking skills: A
case of Uganda Primary Leaving Examinations.
African Educational Research Journal, 6(4), 240-249.
https://doi.org/10.30918/AERJ.64.18.083

.58.



0 A W R A M AN

R O O

Quaigrain, K. and Arhin, A. K. (2017). Using reliability
and item analysis to evaluate a teacher-developed
test in educational measurement and evaluation.
Cogent Education, 4(1), 1301013.
https://doi.org/10.1080/2331186X.2017.1301013

Rafi, I., Retnawati, H., Apino, E., Hadiana, D., Lydiati,
., and Rosyada, M. N. (2023). What might be
frequently overlooked is actually still beneficial:
Learning from post national-standardized school
examination. Pedagogical Research, 8(1), em0145.
https://doi.org/10.29333/pr/12657

Rodriguez, M. C. (2005). Three Options Are Optimal
for Multiple-Choice Items: A Meta-Analysis of 80
Years of Research. Educational Measurement, Issues
and Practice, 24(2), 3-13. https://doi.org/10.1111/
J.1745-3992.2005.00006.x

Singh, R. K. V. and Shaari, A. H. (2019). The analysis
of Higher-Order Thinking skills in English reading
comprehension tests in Malaysia. Geografia:
Malaysian Journal of Society and Space, 15(1), 12-26.

Smith, J. K. (1982). Coverging on Correct Answers: A
Peculiarity of Multiple Choice Items. Journal of
Educational Measurement, 19(3), 211-220.
https://doi.org/10.1111/j.1745-3984.1982.th00129.x

Starch, D. and Elliott, E. C. (1912). Reliability of the
Grading of High-School Work in English. School Review,
20(7), 442-457. https://doi.org/10.1086/435971

Tavakol, M. and Dennick, R. (2011). Making sense of
Cronbach’s alpha. International Journal of Medical
Education, 2, 53-55. https://doi.org/10.5116/ijme.4d
fb.8dfd

Ueda, H. (2021a). Analysis of National English Test Items in
Japan for Higher-Order Thinking Skills Using the Revised
Bloom’s Taxonomy. [Unpublished master’s thesis].
University College London Institute of Education.

Ueda, H. (2021b). Analysis of National English Test Items in
Japan for Higher-Order Thinking Skills Using the Revised
Bloom’s Taxonomy. [Paper presentation]. JACET 60"
Commemorative International Convention, Online,
Japan.

Ueda, H. (2025). Elevating Educational Evaluation: A
Case Study on the Implementation of Higher-Order
Thinking Skill Assessment in English Entrance
Examinations. The Journal of University Admissions
Research, 35, 63-70.
https://www.sakura.dnc.ac.jp/archivesite/wp-content/

uploads/2025/03/Journal2025_35-09.pdf

Yen, T. S. and Halili, S. H. (2015). Effective teaching of
higher-order thinking (HOT) in education. The Online
Journal of Distance Education and e-Learning, 3(2),
41-47.

Zhao, C. and Huang, J. (2020). The impact of the
scoring system of a large-scale standardized EFL
writing assessment on its score variability and
reliability: Implications for assessment policy makers.
Studies in Educational Evaluation, 67, Article 100911.
https://doi.org/10.1016/j.stueduc.2020.100911

_59_



goog

00o0o0oooDoOooD 360060-670 2026

Jooogooogboboobooobooooboobonon
—00000000000000000000000000—

gooboooon

vbdbuboboboooboobobouoooooobobuoboobobobobobobobobobon
gboboboboooooboboboooooobooboboboooboboboboobobobobon
gbobooboooboobobobooooboboboboooobobobobobooboboboDon
ooooobooboooooobobooooboooboobooboooooobooboboboooobobooooobOoon
gboboboooboobobobooboooboboboboooobobobobobobobobobon
goooooboobooooboobooictrgogoobooboooboooobboooboooobbooobooo

ooooooood

gbobobooobooboboboooboboboboboooboboboooa

10000
ooboobooboooboocoooooooooo
goboobooobooobbooboboobooooooo
gbooboooboboboboobooboboooo
oobooob,23b0000b00000o0obon
ggoooooooooooobooobooboboboboodaa
ubgboobobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gbooboooboboboboobooboboooo
0,2008, 00000000,202300000000
gbgoboooboboboobooobooboboooa
ubgboooboboboboooobooboboood,
2011; 00,2015, 00000000, 20230
gobzoiigooooboooobooooooon
gbooboooboboboboobooboboooo
gbogoboooboboboboobooboboooo
gboboooboboboobooobooboboooo
ubgboobobobooboobooboboooa
oobooooboooooobbooboboobooooooo
oobooobooobooobbooboboobooooooo
goboooboobobooboon, 2013;00, 20130
gbobooobobobobooobooboboooo
gobooobobbooooboooboboooboog
gbgoboooboboboobooobooboboooa
goboboooobobooooobooooon, 2013;
00,2015 0000000€0,2023,00, 20240

2000000000000 bobooobon

21 000000000000000D00O000OO
gboboooooboboboooobobonog

ubgboobobobobooobooboboooa

obobOoooobOoooboooooobooooon
oobooboooooobooobooobooboonon
gboboomobobooooobosongboogn
obhoboboooobooo,20150000bo0oa
gbobooobooboboboobooobooboboon
uboboooobobobuobooboboban
oobooobOoooboooboooobooobooobooon
0, 2011, 00, 20150
gooooobgoboboooobobooooo
gbobooooboboboboooboobobgoon
gboboooooboboboboooboboboon
gboboooobobobuobooobobobon

20130 00b00boobooooooooooooaon

ooboobOoobOoobOooooobooooboon
oboobooboobooboooboboobooon
gboboooobobobobooomooboo
oo0boO0ooooooobDooobooobobogz2015000
gbobooboooboboboboobobobon
vbobotooobobobuobooboboban
ooboobOoobOoobOooooobooooboon
ooooog

gboodgbzougooooooooboooogo
uboboooooboboboboooobobooboon
gbobooboooboboboboobobobon
uboboooobobobuobooboboban
ooboobOooobooobooooboooboobobooon
ooboobooobooobooboooboobobooon
gboboooobobobobooboboboon
gbobooooboboboboooboobobgoon
gbobooooobobobobooboobobon
ubobooooaoan



gbooooooboobobobobooooobooboono

2200000000000 DO000O0O00O0O00O0
ubogoodaodan

obobo0oobzoz24a0000CDODOOOO0OODOOO
goboobooobooobbooboboobooooooo
gboobooobobobobooobooboboooo
gbogoboooboboboboobooboboooo
gbogobooobobobobooobooboboooo
ggoooobobbboooooooboooooad,
2024M000b000o0oobocoooooooobooono
gboobooooooobooooo@moooooon
gboboooboomooboboboooboobobo
gboboooboobmobobg,2024: 800000
gbobooobobobobooobooboboooo
ubgooobobobooodboboon

oobooobooboooboocoooooooooo
gooboooomoooobooooooobooon
gobooboobooobbooboboobooooooo
gooooobobbboooooooboooooo,
2024: 8l OO0 0DOOODOOOOODOOODOODO
gbgoboooboboboboooboboboooa
ubgbodoboboboboooboobuoboood
boooooOoobOoobOoobOoobOoOonn

oobooboobobooboocoooooooooo
goobooobobobobooboboboooo
gboooooboboon

30000

3.10000
oobOobO00o0oobO0oooooobono Xooo

gbooyoboooooybooboboooboboo

gbhgobooobobobobooboboboooo

ooooobooboobobobobogo2roooobono

obo0og 2520000 28000 280000000

32000000000000 FCEODODODOOOY

20240 100 000000000000 0OOOO0O
oo0ooooooooooooooooooooog
00000000 OO0OForeign Credential Evaluation,
FCEOOOOOOOoooooooooos500000
O000o0oooo,22sMmOoo0o0ooooooooo
oo0oooooooooooooooooooooo
oooooooooooogooooooooooo
O0o0o0ooDooooooDooooooooooog
FCEOODOOOODOODODOOOOODDOODO
0ooooooooooooooooooooooo
0o0odooooooooooooooooooooo

uboboboobobaobuobooobooboboan
ooboo0oo0O0000,202t00 100000000
UOFCEOOO0OO0OO0ODOOOO0DOOOOS000001
gboboboooboboboboooobobgon
gboboooboobobobooooboboboon
oobooooopsDOOO0OOOOOOOOODOOO
oooooooboooooooonon, 2025: 162001

1. 4> 54 ~PSDHE
by B854

l

2. FCE +aby PSD

3. METAKEE to B by
PSD

l

AR S

4.2V A
DIRES
by #&

87 |

5-1. ETIERBAN
by PSD

5-2. IREHESEAN
by PSD

6. BIERF
between

7 HBEHE~ |
0100 pPsbOOdnoon
O0oooooo, 2025: 162

obo0 XobyvyOoozolooooooooooo
ooboobOoobOoobOooooobooooboon
ooooobOo0o1o0o0b0000o0O00000ob0oO0
ogbobooboobboyboboo20240 6000 80
uobobooboboooobobboooobooobooba
gboboooooboboan

3.30000000
0dooddooooooooooooooooog
02024090 1100090 30000000
O0000OMicrosoft Forms D OO0 OO0 OoOoonO
OOutlock DD OUOODOOODOODOOOODOOODO
oooooooooDoOOoOOOoDOoODOoOOOODOOO
Microsoft Forms O O 0000000 DODOODOODO0O



ooooooooooon sed

gbgobooobobobooboobooboboooa
ubgboooobobobooboooo
oobooobobooboocoboocooooboooooo
goboobooobooobbooboboobooooooo
goodoobooboobobbbbbbbydooooooo
gbogoboooboboboboobooboboooo

34000000000
0000000000000 9V1000000 21
oo l1nz2o00oooboboooooboooo
040% 0000000000060 28000000
gobbooobooboooboobooobob 3suoood 7o
0045000000000112000 40% 00000

3.50000
00000000000000000000000
0000000000000000000O00O000
goooooouooooouooogooogao
0 Boyatzis, 1998; Fereday and Muir-Cochrane,
0600000000000 DOO0ODDOO100
goooobbbbboooooooooooooo
00000000000000000000o0000
000000000000000000000000
gooooooooboooooa

40000
41000000004
obobOooooboobooooobobobocoono
gboooobooboboobooobooboboooboon
U71%00000000000000000000
gboboobobobobooboobobobon
ooobooooobooobooono2roon
oobobooooom2wuooooooooooon
oobooobOobobOoobOoobOoobooooooon
oboboobooooboooboobooobooooog
Ubooooooboob eswiodonD 81% 000
gobobooobooobD 29%0000 19% 000
ggooboobooooooooooooobooboon
2000000000000DO0D0O0O0O0D0ODOO
oobooobOoooOoobOoobOoobooooooon
ooboobOoooOooobOoobOooboooobooon
gbobooooooboobgn
gboboboooboboboboobobono
ugboboobooboboboooobobobon
omoobooooooooboooooooboooobooon
oobooobOooobOooobOoooboooobooooooon

oobooboooboooobooooboooboboobooon
oobooobooobooobooobooobbooboon
oooogo

42 0J000o0oobbboooooooooboooo
a

obooooooooooboiiboooono 2000
obOoooooooboooboobooboboooo4s
ooboobooooboooboooboooboboobobooon
gobooobbooobo4400000000O0O
gbobogoooboobobobooboo

giodoooooooodooooooooo

g godno
oboboooooooboooooooon 29
gon
gbodobobooboobooobodaboaann 12
gooogd
goooooooogooogn 9
gbogbooobooobboooboaon

8
g
gooooogooo 6
god godo
gooon 9
oooogn 8
goooodogooon 6
gooooood 2

gzooooooogoooooooboooooo

0od good
obobooooobOobooooooon 16
oon

Oo0o0ooopbooooooooogon 5
o000

gboooooooogooogn 1
ogo good
googooo 3

43000000000000000
431 000000000000000O000DO000
gboobodboboobooodboboooao
oobbooooboooobooooboooon
oobooboobooboooboooboboobobooon
gbobooooobobobobooooobobgon
gboboooobobobobooobobobon
gbooobodgbooboobooboobobooooon
ubobobooobobobobooboboboab
oobooobooooboooboooooobooobooon



gbooooooboobobobobooooobooboono

000000000000000000000000
000000000000000000000000
oooooooo
o00000000000000000000000
ooooooooooooooononnnnnnnn
oo0oooooooooooooooonnnnnn
oOo0Ooooooooooooooononnnnnn
oOo000000oooo0o00onnnnnnnn
oooo0oooooooonnnnnnnnonnnn
oooono
o0oo000ooooooooooooonnonnnnn
oooooooooooonoononmonnngn
oo
o0000ooooooooooonnnnonnnn
oo0000ooooooooonnnnnnnnnn
oooooooooomooonnnnog
00000000000000000000000
0000000000000 0000000000O0
00000000000000000000000O0
000000000000000000000000
000000000000000000000000
000000000000 0000o00ooooooo
000000000000 000000000000
0000000000000 0000000000O0
00000000000000000000000O0
000000000000000000000000
000000000000000000000000
00000000000000000000000O0
000000000000 o0o0o0o0oooooooo
00000000000000000000000O0
0ooooo
1\oooo000000ooo0000000000
o0o00ooooooooonoooononnnnnn
oo00000ooooooooononnnnnnn
oooooooooooonooonnonnnnnnn
ooooooooooooooonomonnnnnnn
oooooooooooooonnng*oooonn
oo0oooooooooooooononnnnnn
oooooooooooooooooooonnnnnn
oooooooooooooononnor;onnnnn
omoonnnnnog
o000ooooooooonnonnnnnnnn
oooooooooooooooonoononnnnnn
oooooooooooooononononnnnnn
ooooooooooooooooononnnnnnn
oooo0oooooononnnmonnnnnng

gbooobodboboobooobodoboboooaon
vboboooobobobobooboboban
oobooobOooobooobooobooobooobooon
oooooooobboooobictooooooo
gboboooobobobobooooboboboon
gooogo

432 000000000000000O00O0O0O0O0
ooo
gbooooooooobooobooobooooog
gboboooobobobobooooboboboon
gbobooooboboboboooobooboboon
ogod
ooooooonoooooooooononnnn
ooooooooooooooonoononononnn
oooooooooooooonoornononogn
ooooooooooooooooooooonono
ooooooooomoooonononn
ooooooooooooooooooooonoo
ooooooooooooooooooooononn
oooooooooooooooooonoononn
oomooooonon
ooooooooooooooornoooonnon
oooooooooooooooooooooonoon
ooooooooooooooomoononono
gbomooobooboboboooobooboobon
uboboooobobobuobooboboboon
oooooooobOybOooooooooooooo
oobooobOoooOoobOoooboooboooboon
obooboobooobooboooboboobobooon
gbobooooboboboboooobooboon
uboboooooboboboboooboboboon
gbobooobooboboboboobobobon
uboboooobobobuoboobobobgan
obobooboooboooboooboooobooooon
oobooboobooobooboooboobooon
gbobooooboboboboooobobobgon
bobooooobobmoboomoobooboon
gbobooobooboboboboobobobon
gbgboobooboboboooobobaoboa

433000000
gooobooboboobooboobobooooo
gbobooooboboboboooboboboon
ooooooooooooboobooboobobobon
vboboooobobobobooboboban

_63_



ooooooooooon sed

gboboooboboboboooboboooboo

4.4000000000000000
oobooboboobobooboocoooooooooo
gbooboooboboboboobooboboooo
goooobobbooobboooooooobooboy
gbgoboooboboboobooobooboboooa
ugodououoouoouououuoooooooo yd
oobooooboooobooobbooboboobooooooo
goooooa
oooooooooooooonyYoooooooo
ooooomooyYoooooooooooooooo
oooooomooooonon
ooooooooor EOOOODOOONIoO Yoo
ooooooooooooooooooommon Yoo
oooooooooooooooooonoononn
ooooooooooomooonnnnn
gbmobooboboooooooboboooooon
gooooooooooooboobobobobobobobon
ob43100000000000000000O00ODO
vyoQuooodoooobooboboooooooooao
oobooooboooobooobbooboboobooooooo
gooboooObooooobooooooboooo
4320000000000 00000000000
gbogoboooboboboboobooboboooo
gbgoboooboboboobooobooboboooa
ugboboodoooooooobooobobbobododaa
oobooooboooobooobbooboboobooooooo
obooooboobooooomobooboooooboo
gbooboooboboboboobooboboooo
gbooooobon
goboobobobobOyoooooooooooogyg
ubgbooboboboobooboboboooa
oobooooboooobooobbooboboobooooooo
ooboooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gbobooobobobobooobooboboooo
gbooboooobobobobon
ooooooooooooooooooononnon
ooooooooooooooooooononnonn
oooooooooooomoooooonn
oooooooooooooooonoooonnnn
ooooooooooooooooooooonnng
ooooooomooooooooonooononoo
oyYyoooooooooooooooooooooon
ooomooooooonn

gbooobodboboobooobodoboboooaon
vboboooobobobobooboboban
oobooobOooobooobooobooobooobooon
oobooooo
oooooooooooooooooonoonoo
ooooooooooooooooooonnnoonn
ooooooo
gboobodboboobooodboboooao
oobooobOooobooobooobooobooobobooon
oobooooon
goooooooooobbooooogogoooo
gbobooooboboboboooobooboboon
obobooboooboobobobgon

45000000000000
gbooooooooooooobobooboboobooon
oobooboobooobooboooboobooon
ooooobooooboon 3m

O3joooooooooooo

gooooooooooogon good
goooooooooonod 11
googooog 10
gooooog 2
ooogooog 2
goooooooooonod oood
gooooogooog 2

451 0000000000000
gbooooooooobOooobooobooobooo
gbobooobooboboboboooobobooboon
gobooooboooobbooobbooobDbo
uboboooooboboboboooboboboon
0000000000000 000000000
ubobotooobobobobooobobobob
ooooog
ooooooooooooonoonoonnonnnn
ooooooooooooooooooooooonon
oooooooonooo
gbooobodobobooboooodobobooooaon
vboboooobobobobooboboban
oobooobOooobooobooobooobooobobooon
obooboooobooobooooboooboboobooon
gooboooooboobobgoon
gooooobobobooboobobooooo
uboboooooboboboboooboboboon
uboboooobobobuobooboboboon

.64.



gbooooooboobobobobooooobooboono

gboood
ooooooonoooooooooononnnn
ooooooomoomoooooooonononngn
ooooonn
oooYoooooooooooooooooono
oooooooooooooooooooononng
oooooo
gboboobooboboboooobobabod
oobooooboooobooobbooboboobooooooo
ooboooboooobooobbooboboobooooooo
gogobooobobobobooboboboooo
gbogoboooboboboboobooboboooo
umobo™moybobooboooooboboooo
ugbgboobobobooboobooboboood
oooooooboooobbooooboooon
ooboooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gboboooboboboboooboboboooo
gboboooboboboobooobooboboooo
goobooboboytoououoooboooooooooo
ubgboobdoboboboooobuoboood
ooboobooobooobbooboboobooooooo
goboobooobooobobooboboooooo
ggobooooogoooobbooboooogd
gbgobooobobobobooobooboboooo
ooooooooooooooooononno
oooooooooooooooononoononn
oooooooooooooomooonnnnn
oooomooooooooooonooonnnnn
oooooooooooooooooooomonno
oooo
gboboooooboboboooobobobog
gbgobooobobobooboobooboboooa
ububoobdobobobodgoobobon

4520000000
goboboooooboboboooobobonbog
gbgobooobobobobooobooboboooo
gbgobooobobobooboobooboboooa
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
booomooboobooooboooboooooboo
gbooboooboboboboobooboboooo
gmooboboooboobooobobooboboo
gbgoboooboboboobooobooboboooa
ubgboobdobobobooobooboboooa

gbboooobooodobbooooboboooobobooa
gobboodoobobouooobboooboooobood
ooboobOoobOoobOoooboooboooboon
ooboobooboobooboooboobobooon
oooooooooooooooooonoonoo
ooooooooooooooooooooooonn
oooooomoooyYmooooooooooooooo
O.o0oooooooooooomoonoonnn
obooooooooobooooboooboooooog
OFCEOOOCOOODOODOOOOOO0ObOOonOn
goboooboobobooo AI0Dbooobogn
omoobobobooobooboboboobobo
uboboooooboboboboooboboboon
gbobooobooboboboboobobobon
ooboobOoooOooobooooboooboooboboon
ooboooboooboon
oooooomooooooonooononono
ooooooooooooooooooooooonn
ooooooooooooooooooooooonon
ooooooooooooooooooooononnn
ooooooooooooooooooonnonnnn
oooooooooooomooononnn
oooooooooooooooooooonnon
oooooooooooooooooooooonon
oooooooooooooooooooooononn
ooooooooooooooooooooooonon
oooooooonn
obooooooooobooooboooboooooog
oobooobOoooOoobOoooboooboooboon
oobooboobooobooboooboobooon
gbobooooboboboboooobooboon
uboboooooboboboboooboboboon
ugoboooooooooooooobooobooo
uboboooobobobuoboobobobgan
obOobOoooooobobOoooobooboooon
oobbooooboooobbooooboooon
gboboooobobobobooooboboboon
gbobooooobobooo

453000000
gbooboobooboooobooboooooooo
oobooboobooobooboooboobooon
goobobobooooooobboooooooooooon
gooooobooooooboooobobooooooon
gbobooboboooooboboobooboboon
uoooboboooaooboboboooouoobobood

_65_



ooooooooooon sed

oooooooooooooooooooononn
oooooooooooooooonooooononon
oooooooooooooooooooonononno
ooooooooooooooooooonoononnn
oooooooooooooooooorooononn
ooooooooooooomooonoonn
gogboboooboboobobboobbbooobo
goboboboobbbooobbooobbooobn
ooo

5000000
51i1CTOO00O00bOobOOoooooobono
gboboooooboboboooobobobog
gogbbooooboboooobobooooboboooobooo
oobooooboooobooobbooboobooboooooo
ooboooboooobooobbooboboobooooooo
goooooooo
gbobooooobobobooooboboobog
ggoooooooooooboobobobooobobon

gbboooboboooobobboooobboooonog

ooboooboooobooobbooboobocoboboooooo
oooooooboooobbooooboooon
gmooooooocTtobocoobooooooooo
ooooobooooboobooobooooog

5200000000000

gbobooooboboboooobobabod
oobooooboooobooobbooboboobooooooo
goooooooo

4300 440000000000000D0000
gbogoboooboboboboobooboboooo
gbgoboooboboboobooobooboboooa
ubgboobdobobobooobooboboooa
goooooad

451000000000000000000O00OO
gbooboooboboboboobooboboooo
gooictrooooooooooooobooobbon
gboboooboboboobooobooboboooo
ugouooooooooooboobobobooobobon
gooO,201100b000oooiIctooooooon
ooboooboooobooobbooboboobooooooo
good

4520000000000000000000DO

gboboooboboboobooobooboboooo
gbgobooobobobooboobooboboooa
gbgoodgobdaod

gboobodboboobooodboboooaon
oobooobOooobOooboooooobooobooon
oobooobooooboooboooobooobooboobobooon
gbobooooboboboboobobobooon
gobooooobobooooooobooolicton
gboboooboobobobobooboboboon
gboboooobobobobooboboban
oobooobOooobOooboooooobooobooon
oobooooo

e0oobDOobOgn

gboooobooboboobooobooboboooooon
ugboboooobobobooboobooboboon
ooboooboooboooobooooooobobooboboon,
20250 0000o0o0oooooobooboooon
oobooboobooobooboooboobobooon
gbobooooobobobobooooboboboon
uboboooooboboboboooobooboboon
gboboooooboboboboobobobon
boboooobobobuoboobooboban
ooboooobooobboobobooomooboooobooon
oobooboobooobooboooboobobooon
gbobooooboboboboobobobooon
ggooboooooooooooooboobobooo
gboboooooboboboboobobobon
gbgboobooboboboooobobgaoboda

gboooooooooboooobooobooooo
ooboobooboobooboooboobooon
gbobooooboboboboobobobooon
gboboooobobobobooobobobgon
gboboooboobobobobooobooboboon
uboboooobobobobooboboban
vyoooooooooOoooooooobooobmo
UyvyoooooOoooOoooboooooooooooo
gbobooooobobobobooooboboboon
gboboooobobobobooobobobgon
ooooo0o0oo0453000000000000DO
goboboooooodoobobooobobooobooba
oobooobOoobOoooboooobooobooobooon
ooboooooooog

g
jmooboboooobobooobbooooobbooo
gboboobd

0000000000000 booboooobOoDbOo
gbooocobomoooooboobobobobbobo

.66.



gbooooooboobobobobooooobooboono

gopboooooooboobooboobobobo
goboobooooobooboobobooooboo
goooboooboobooboobooboobobo
goboobooooobooboobooboooboo
goboobobooboooboobooboobobbo
gooobooobooboobooboobobobo
goobobooooogoon

oo
oobooobooboooooooooooooon
oooDooDooDo

gogono

0000020200 000000000000DODOO
o0o00oo0ooU0ooUoomoooouooooo
0 00O 34, 82-89.

oopoooz013ooooooooooooooog
ooooOoooooooUoooOoooooooooo
goooboomoboooooooOooooooooooo
goo, 13-38.

Boyatzis, R. E.0 19980 Transforming qualitative
information: Thematic analysis and code development,
Sage.

gopooozonoooooooooooooooog
000MmOoooooboodoDooo, 191-210.

Feredayd J. and Muir-Cochraned E.0O 20060 .
“Demonstrating rigor using thematic analysis: A
hybrid approach of inductive and deductive coding
and theme development,” International journal of
qualitative methods, 571 1] 80-92.

OOooo0o0oO0oOooooOogzozsodooooon
oooooooooooooooooooon ?7—
0000oo00ooooooooooooooooo
00— 0000000000ooss, 161-168.

oopoooz0i5000C00O0ooOoooooooooog
ooooooo0—00ooUOooUOooooon
ooooooOooomooooooooooooon
goooooooo4a, 17-28.

O0000000D20230 4027000000000
0000000000000 oomon
0 O https://'www.cas.go.jp/jp/seisaku/kyouikumirai/
pdf/230427honbun.pdfl1 20250 70 1500

gooz03t00oooooooooooooon:od
00000000000 MmOoooona4, 81-96.

goopopopozo08000 00030000000 000O0O
0oo0ooo00ooooooooooooooooo

O0mooo0oo0oo0oooooooooooo
https://www.mext.go.jp/b_menu/shingi/chukyo/
chukyo4/houkoku/attach/1249705.htm1] 2025 0 7 O
1500

000000202400202500 00000000000
0000000000 Dooooooboooomdad
0 0 0O O https://www.mext.go.jp/content/20240327-
mxt_kotokoku02-000034995-01.pdf] 2025 O 7 O 15
oo

gopooozonoooooooooooooooodg
0do0d0b0boomooodooes, 1-10.

oooOooz2030 000000 OoOoOoooooon ~
joodoooogooogooooo~mooooo
33, 1-10.

_67_



goou

00o0o0oooDoOooD 360068750 2026

Joboobooooboboobuoobooobbn
——2022000202400000000000000—

b obooboooo

ooboobooooboobooboboboobobooooobo2300b00obo0oboboooobooooono
obOobOoooboooboooboooooooooooooboboooDoboboebbbObOODObOOD
gboboobooooboobobobooooobobobobooboobobobobobooboboboDon
oobooobooobooooooooooobooobOoobOooboooooOoOooooOooobOOoOobOOoOoDn
oobooobooboooooooooogoooooboooooooooooooooooooboooobooooDoo
gboobbooboboobooboboooboooboobbooboobobbooboooboobooon
ooboooboooooobooooooboboobooboobooooooboooboooooaon
gbobooboooboboboooobobobobooobobobooooboboboooba

10000
1.10000000
00000000000000000000000
0000000o0o0oO00o0oooooooon 'o
00ooooo, 2010; 00O, 2013, 2023a, 2023b0 O O
000000000000000000000000
goooooooil1o000000
00000000000000000000000
000000000000000000000000
0000000000000 00000D00000O0
0000000000000 00MO0000onoono
0000000000000 000000000000
000000000000000000000000
000000000000000000000000
000000 *oo000
00000000000000000000000
000 230000000000000000000
0000000000000 0000ooOooo
000@MO0o0000000000000ooooono
0oo000000O00oooooog

1.200000
godbz023ab0000o0oooooooooon
oob0o23000000000000D000D0O 00
gboboooboboboobooobooboboooa
boboooboooooOooooboooboooooom
gboboooooooooboobbzoltronognO
20220 0000000000000O0O00O000O0
gogoboooboboboboooboboboooo
gbgoboooboboboboobooboboooo
gooobobtbmuoooooboobobbooooo
ubgbooboboboboooboobuoboood

ooboooboobbooboboobomooboooobooon
ooboobOoooOoobOoooooboooboon
goboboooomooobbboooobboooon
gboboooobobobobooobooboboon
gboboooboobobobobooboboboon
uboboooobobobouobooboboboon
oobooobooboobooboogono
oooo0o0ooz20:23p00b0230000000
ooboooboboobbo400000D000Db0000
gs3mbooooobobobob2mbdbg 1mo
ooboobobOobOObOOobODbDOoOoDOoOoDbOOonD
gbobooboboobobobooboobobobon
obobooooomooooooooooooboon
omoooobobooooobOoOooooooon
ooboOnmoobooboobooobooobooon
gbobooooboboboboooboobobon
gbobogooooboobobon
gbooobodboboobooodobobooooaon
gbobobooobobobobooboboban
oboocooooooboooobobooooobooon
oobooboobooboooboooboobOooo
gooboooooooooooooobnoso
gbobooooboboboboooobooboboon
goooooooooooobooobooboobobobon
gbobobooobobobobooboboban
oobooobooooooooo
gboooooooooobooooboooboooog
gboboooobobobobooooboboboon
gbobooooboboboboooobooboboon
gboboooooboboboboooboboboon
0000 ¥oOoOoooo0o0oOoOooooooooo
ubobogoooboobobaoboooo

.68.



gboooooooboobobobooooobogong

0i1iboooodoooood

oooood ooooooog 010000000 0ODOD0OD0O0OO %)

gboboooooboaban

1 oo0ooo 2.47 10.8
gboboooooboobgn

2 alalalalaiafafals 2.41 10.5
ubgboooodoboaban

3 gboobooboooooo 2.12 9.2
gbobooobobobon

4 oooo 1.81 7.8
ooboooboooboooobo

5 ubobooooobobogan 171 7.4

gooo
6 gbobooooooobogn 160 70

oooogoo

2000000000000000
21000

20220002024 000000000000000
000 1,577 0099.8%1] 1,633 O [0 99.5%[1] 1,543
gooes3otnonoonoOono 4753000000000
oooooboooo4727r000oo0ooooooon
ooboooooobo200000000000000
ooboboooobooooboboooboboooon
EREN

gbooboooboobooboobobobg 4
gooooooooooosmuooooooboon
ooz20o0001000b00o0oooooooooo
oooooobooooooon

2200
SASJMPI8O 0 OI0OOODOODOODODOOODO
OO0O00OO0OOPROC VARCLUS[D OO OOOOO
ooooooOoooooobooooooooooo
ooooo0—0O0O00000oooooboooooo
O O SAS institute inc, 202210
010000o0ooo0oo0o0oooooboobooooo
ad00000ooUooooooooooooooo
ooodoooooooooogoooo
bOOOOOOOOODOD 20000000100
ooooooooooooooooo
gz2020000000000000001000
ooooooooboooobo 200000000
oood
alraw quartimax 0 0000000000 0ODOO
oooooooooooogooooooo
b0OODOOD 100000000 200R*00O0

200000R0O0000000000OO00001
goooboooobbobi10o000b0o0o0o001
gooooogoz20000o0o0oooboobobobon
EREN
chggoobboooiliobobboooooboonn
2000000000000 100000000A0
g3boobooboooobooobobooboooon
ooboobOoobOooobooboobooboon
gboooooobooobo
ad0000000010000R000000
bOOODDDOR' 0ODD00O00OODDOOOODO
g

300
3.10000000000
000000000 23000 600000000
00000010 000000000000000
0000000000000 000D 1000000
goooooooof’0o0edO0OOOOOOOO
000000000000000D0D0O0O0O00D 10
000000000000000 10000000
0000 528% 0000
0200000000000000000000
0O0O0O0O0D0OD0OO0O0OO0ODDDDOO0Ooo0oO 4O
0300100000000000000 000
000000000000 D000000000000
00000000 OoOoooooon
000000000000 00000000000
0000000000000 00000000000
000000 0O0O0ODDODOD0D0000000000O
00000000000 mMDO0OO0000oonoo

.69.



ooooooooooon sed

o20000000000000001000000

ooooo oo ihhl
0000000000000000000 0.799

R 0000000000 0.792
000000000000000000 0.791

000000000000 0.771
0000000000000000000000 0.771

0000000000 0.702

oo 00000000000000000000000 0.789
000000 0.753

000000000000 0.715
000000000000000000000000 0.634
0000000000000000000 0.534

oo 0000000000000000000000000000000 0.592
0o0o0O0000o0000000on 0.710

0oooo 0.767

00000000000000000 0.738

0o N000000000000000000 0.667
000000000000000000 0.572

000000000000 0.782

oo 000000000000000000000000000000 0.825
000000000000000 0.717
00000000000000000000 0.790

oo 0000000000000 0.784
00000000000000000000 0.611

gbobooboobobooboobooboboooboon
uboboobodobobobooodoboboooboon
oobooooOobooOooobOoobOoobooooboooon
obOoobOoobOooobOoobOoobooooooon
gobooooooooooao
gboboooobobOnobooobobonog
goboboboomooboooboboooobbooan
gobobooooobboooobbooobobooboobog
ugbgboobdobobobooodobobooobood
obOoobOoobOooobOoobOoobooooooon
bobooboooboooboboobooo

gbooooobooboboobooobooboooon
bobooooboboboboobobobab
oobooobOoobOoooboooobooobooobooon
obooboooboooobooobooobooobooon
oo

3200000000000000D0
gboooooooooobooooboooboooboog
oobooobOoobOoooboooobooobooobooon
ooboobOoobOoobOoooboooboooboon
obooboobooobooboobboobooon

o3jooooooooooon

O 0000 0o 0o 0o 0o 0o
0000 0 0.538 0.330 0.315 0.496 0.498
oo 0.538 O 0.332 0.287 0.364 0.424
oo 0.330 0.332 O 0.338 0.383 0.386
0o 0.315 0.287 0.338 O 0.413 0.193
0o 0.496 0.364 0.383 0.413 O 0.284
oo 0.498 0.424 0.386 0.193 0.284 0

.70.



gboooooooboobobobooooobogong

0.7

0.6
0.5
0.4
0.3
0.2
B, -

0.1 -
-0.2
-0.3
-0.4
B SRS

m i

I — ﬁ,{‘_

155

B

SEH eiEs1 Bl g2 miEe

gigooooobobooooooooooobon

0.6 -
0.4
0.2
01
03 -
-0.5
-0.7

-0.9

=k

BAA A BB BC-D

U20000000000000bD00o00040

gbgoboooboboboobooobooboboooa
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
gobooboooobooboobbooboboobooooooo
gooooooobobobooo,2010ggogg
gbogoboooboboboboobooboboooo

igddoooooobobilibobbobooooaa
uboboobobobobooooboboobon

o000 ®o0000000000o0ooooooo
bobotoooboboboboobobobon
oobooobOoobOooboooobooobooobooon
ooooooooon
gooobooboboobooooobobooooon
gboboooooboboboboooooboboon
bobooobooboboboobooobobobon
boboooobobobuoboobobobon

.71.



ooooooooooon sed

ooboooooobboobobhbOOoobobboOoooboDo
gbgoboobodobobobon
oobooobobooboocoboocooooboooooo
goboobooobooOobbuobobooboommon
gonooogooogoboooooboboooo
gooobooboobbooboobooboobi1boo
10200 2000CohenCdO 00O OOOO
d=0.310J0.42000.4700.470 O O O d=0.200J0.47J0.400
0.350 0 0 0 d=0.2000 0.350 0.430 0.42[11
ooboooboobobooboocoooooooooo
gbooboooboboboboobooboboooo
gbobooboomooOonoooboboooo
ooooooooobi1bobi1bo0 2000 20
OO00O00000d=0.32000.4300.480 0480 000
d=0.300J0.56[10.50000.4430 00 00 d=0.35010.50000.570
osS7OOOO0OOOOOObOOObOOObOOnODnOO
gobooboooboobboboboobooooooo
gbogoboooboboboboobooboboooo
gbooooobg
gbobooooobobobooooobobonog
ubgboobdobobobooboobuoboood
O000o0oo0ooooobDd=037000000 201D0.29
oo0o0o0obD200000d=034J00000 1000.32
gbooobodz220bgooooobon
gboboooooboboboooobobonbog
gbgobooobobobooboobooboboooa
gbogogno
oobooobobooboooboocoooooooooo
boboobooooboooboobooobooooog
goboboooooboboboooobobonbog
gooooooooooboboboooobooboobbbobon
gbobooobooboboboooobobobon
oooooooooooomoo@M™d=0.39000 1
oo0b 20030000 1000 200031000 10O
00 200023000 1000 200 0 0 @Md=0.190 O
giligdgezoozo0bb 1000 2000.280 00
1000 z2mo2000 1000 2 o0oogg
goboboooobbooomobooobobooo
ugbgbooboboboboboodobobobon
oobooobOoooOoobOoobOoobooooooon
oobooboooboooboooooooo
gboboooooboboboboobobono
gboboobooboboboooobobobon
ugboboobooboboboooobobobon
ugboboobooboboboboodoboboobon
ooo

gboobodgboboobooodbobooooaon
onooboooboooboooooobbooboon
ooboobooboobooobooobboobobooon
gbobooooobooboobo

gbooooobobobooboobobooooo
gobobooobobmuooobooooobooon
vboboboooboboboboobobobogab
oboobobooooooobooocboobomoboom
d=0260 00 d=01500000000D0OO0OO
gbobooooboboboboobooboobon
gbobooooobobobobooobobobon
obomoooobboooobooooobooon
vbobooooobobobuoboobooboobogab
ooboooboooboooboooooobbooboboon
oobooboooboooboooobooobobooboon
oobooooooood

330000000000000000
oz20000000000D0O0000OO00D0O0O0
vbobotooobobobuobooboobobogab
OO0MMmO00D0MId=0.220B 0 AAJO0.240COD
O AALTD 0O 0O Dd=0.220 A0 AA0.440B O
AAL0.740 ID O AALLI0.220B 0O AL1 0.530 1
DO AOD O O IJd=0.300 B O AA[0.4600 COOD
0O AALLO0330CUDO AIDOOOOOooOooon
ocoboooooooboAAODOOODODDOO
0 d=0.74[11
gbobooobooobobomboooobobooono
gbobobooobobobnoooobobgn
gbgogoooobobobobooobobobob
ooooooooooOonooooooboooogn
oobooboooboooobooobocobbooobooon
oobooboobooooooobooobbooboon
oobooboobooobooobooobbooboon
gboboooooboooboon

4 00
gbgoooobobobuoboooobobobao
oobooboobooooooobooobbooboon
oobooboobooooboooooobbooboon
gbobooboobobo23gbobednonoogn
gbhoboobooooboboboomobdnbom
bobpooodnobgobooooobobooboooo
obooboobooboooobooooooboooboomo
oboobOooooboooobooomoooooon
oboboobomooooooooooboooooo



gboooooooboobobobooooobogong

g400o0n00obooobooooon

0o 0o 00000

0000000000000 OO000000000000000000 0ooo
0o00o0000o0n oooo
000000000000000000 oooo
0000000000000 oo
00000000000000000000 oo
00000000000000000000 oo
00000000000000000000000000000 44
0o

0 0DO00000000000000 oo

0oOooO0oO0oo0ooO 000000000000 oooo
0000000000000000000000 oo
000000000000 0o
0000000000 0o
00000000000000000000000000000
oooo OO
00000000000000 0o
ooooo 0o

0 000000000000000000000000 0o

oooooo 000000000000000000 0o
000000000000000000 oo
0000000000000000000 oo
oooooo oo
000000000000000000000000 oo
000000000000 0o

0 000000000000000 0o

ooboobooooboOoooobooboboobooooooo
ooboooobooooboooobon
0002023, 2023b0 000000000000
gobooboooboobboboboobooooooo
goooooooboooboo4000000D0000O0
gboboooobooboboboboboobobomao
gbgobooobobobooboobooboboooa

gobobomoooooooooooobooooboooon

ooboooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gbooboooboboboboobooboboooo
gboboooboboboboooboboboooo

O2000000000D000000DO0O00
ubgboobdobobobooobooboboooa
goboobooocobpoboobooomoomon
ioobOooooobooboboobooooooo
gogo

gbobooooobobob cobobobonbog
goooosoooooobooooboboooboon
uboooodood

gsgoooooooooooocobooooon

O o000 |0b100 1002002
202200 | 6.2 |134| O 0 0 0
202300 | 6.2 |10.3| 1.5 0 0 0
202400 | 58 | 7.0 0 0 2.9 0

oboooooooomooOoooooooog
obooooooooobobocoboooooogon
obooomooOoooooooooooooon
oood
gooooobobooboooobobooooo
gbobooobooboboboobobon
goozooooooooobz20000000
GPADOOOOOODODOOOOOOODOOOOODO 3
oboooooooboooboooooob 3maoon
obooboooobooobooobooobooboon
gooobobbbooooooGePADOOOOOODO
gboboooooboboboboooboboboon
uboboooboobobobooboobonboon
gboooooooooboooobooocoboog

.73.



ooooooooooon sed

AR & 2FERETE D 2 BGPAE DR

RWGPA
4.0

REMBZ >0

3.5+ L

3.0+ i
25
2.0
1.5

1.09 °*

0.5

"U
M
ML

AA A

HED
0300000000000 2000000000 GPAODODOODOO (201900000

oobooooboooooobboobobooboboooooo
ooboooboooooobboobobocobooooooo
oobooooboooobooobbooboboobooooooo
obooboooobooobboobooboobooooooo
goboobOooboooboobooboonn

50000
ooboooboboobobooboooooooooooo
oobooooboooobooobbooboboobooooooo
ob2300000000000000000000
eU0dbOoOooOoOO0bOoOoOoOobOooOboong
oobooobooooobbooboboooboooooo
ooboooboooooobboobobooboboooooo
oboooooooooon
oobooobooboooboooooooooooo
ooboooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
oobooboooooobobooobooboboooooo
ooboooboooooobboobobooboboooooo
oooooooboooobooooboooooo
oo
ooboobooboooboooooooooooo
gbooooooboobobooocoobooboobooon
gobooboobooobbooboboobooooooo
ooboooboooooobboobobooboboooooo
oobooooboooooobboobobooboboooooo
ooboooboooooobboobobocobooooooo

ooboobooooboooboooboooobooobobooon
omooboooooooboooobooobobooboon
gbooooooooobOooobooobOooobooo
oobooboobooobooboooboobobooon
ooboooboooooobooooooboobooon
0l100000000o0b0booooooboogooon
ooboooooooobooooooboooboboon
ooboobooooooboobooooboooobooon
ooboooboobooboobooobooooooo
gbooooooooobooobooobooobog
oboobooboooboobooobooboon
ooboooOooobooooboooooooboooobooon
ooboooooooobooooooboooboboon
ooboobooooooboobooooboooobooon
ooboooboobboobooon

g
100o0o0ogozeo8oooooooooDoOog
gzo08000 2013000 bOOoO0o0oOooOoOooOonO
02014000 20160 0MM 0000000020170
goomoobobbooooooobbbooooo
oood
000000b0b0oooooboobooobobooo
gooooooooboooboobobo 200000
gooooooooooboOooooogoboooo
gbooooooboobboooomuooooomo
goooobooboooOoOmoboobooboobo

.74.



gboooooooboobobobooooobogong

goodooboOoooooooooooboobooOdoo
goodooboodomooooooooooooo
goodoooboOooooooobooooooboood
gooddoobooooobbouooobboood
gooooobobbboooobboooboboboo
goodoOdooooooooooooboboOodooo
gooooobooooooooooooonooooo
goodoooobooooobooooooooobooa
goooommoooooboooodoooooo
gooboobooboooobooboooboobooa
JooooooobooooooooboOoooooo
goodooooboooooooooooOonooooa
gooooooboooooooooooobooboOodoo
oo ooooooooooomo g
goooooooooooomooooooo
JooooooooobobooooooOoooobooo
goobooobooooouoobooooooooon
ooootl

000000 booobooooobooobooooo
Ogooooooooooobo AoBoCcODODOoOOOO
goodooooboooooobooooobbooog
oooo

40 0 0 0 O Harris and Kaiserd 196411 Kiers and Ten
Berge] 199400000000

S0000000000bO000bO0oobooobooooo
gooodooobboooooboooooooboooog
goodoooboboooobobooooobbooog
gooboobuooobboobuoobbooobd
goodooobooooobooooooboooboobooa
goooodooooooooooo

00000 ooboooboobooobooobooonoo
goodooobooooooooooobboooog
gooooooood

/000000 boobuoobuooboooboo
goooooobooooooooooooooooa
goooooooooooooooo

sgipooooobooboooboobouoobbooonoo
goodooobooooooooooobboooog
goooooboboOoboooobooo

goono

Harris, C. H. and Kaiser, H. FJ 19641 “Oblique factor
analytic solutions by orthogonal transformations,”
Psychometrika, 29, 347-362.

Kiers, H. A. L. and Ten Berge, J. M. F[0 19940 “The
Harris-Kaiser independent cluster rotation to simple

component weights,” Psychometrika, 59, 81-90.

SAS Institute Inc.00 20220 “Overview: VARCLUS
Procedure,” in SAS/STAT® 15.3 User’'s Guide, SAS
Institute Inc., 10810-10811.

oo0doooooozoobdoooooOoooooon
000000000 mooooooooooooa2o,
165-170.

oooo3000onooooooooooooon
00000000000 ooooooooomoo
0000oo0o0o0oooo2s, 63-70.

goopoz0lo00 0000000000 0ooooon
ooooo0domooooooooDoDooogoooo
00000dbs2-62.

0000202320000 00000000000000O0O
00000000000 —2017000 2022000
00o0oooopoooD0 —mooooooood
00033, 271-277.

0000202300 000000000000000O0O
00000000 —2020000 2022000000
0ooooooooooooo —mooooood
0000000oo13,31-40.

.75.



goou

00o0o0oooDooooD 360 076-830 2026

O Al00O000oOoooogoobogoobooan
—00000000000000000000000000—

gbooboboooboobomobo bobobobm
oo booooooooomoo booooooooo

gbooboobooboobooboooboboboobooboobooboooboobooboooobooboaonog
gboboooboboo AI0DbOoobobooboboobbobbooboboobooobD AIDOoobDoOon
oooooooooooooooooooOoooooboo0ooooobob0o0oDoOOO ChatGPTO
gboboboooboobobobooooobobobobooboobOoboboboboobobobobon
OOoboOoOobOOoobooooooooobochatGPTOOOOOOODOOODOOODOOODOODOOODOOO
ooboobOooooooobooobooooboooboooboooooooOooboooobOooosboboonn
01200000000000000000000000000D000DCOC0O0O 6.65812.33[11 ChatGPT O
gbi1o0s52 1720 000000000000 000O00DOO

oobooobooobOAlD0OOOooooooooooon

10000

0O O O Generative Pre-trained Transformer (GPT) O
Large Language Model Meta Al (LLaMa) O OO0 00O
goodoooooooooooogboooooo
Jddodomo ADDoooooboobooobooo
OpenAl [0 ChatGPT O Google D Gemini D0 0 0O 00O
ooooobooooOoooOoobooobooooobooon
000oooooooooooooooooog Alg
0000000000000 000OSurameery and
Shakor, 20220 0 0 00000 0O 0O 0O O Biswas, 2023[1]
JdddddoodgodogdgdAlietal., 2023000
goodooOoooOoooodgoogbooboooo
gooooboooooooooooobboobobooo
00o0ooooooooooooooo

00000Do0oooooooDoooog AIO0
JooDoooooooobooooooooooog
0oooooOOo AlJ000O0OOoOooOOooooooog
00DoO0o0oDo0bDoOoboobboOoobogo2023Mm
oooooo0oooobooAlO0OOOObCObObDO
ooboobooobooobboobobooboboooooo
00o00ooDooooooDooooooooooog
00000000 mOoooooooon202300 00
gdoooooooooboooooooooooag
oooooooobO0ogoobooooboooooo
goboooboooobooobbooboboboboooooo
ooooo0ooooboboboboAlObDObDO
0000000000 020241

00o0o0oooooooooooooooooo
0oodooDooooooo AlO0O0booooog
gddoboobooUoooobooboboobooooooag

gobooooooboboooboboooAIDbOoOn
gbobooooboboboboooboobobgoon
OMmooooooD2024;, 0 0000202400000
ChatGPTO OOOOOODOOODOODODO AIODO
ooboooboobbooboon

OO0 AIODOO0O0O0O00CO0OOCO0OCOO0OOO0000O0
gozo2s0000ooooobobobobooooOoOog
goboboooobboooobbooobboooobDbo
ugbobooobooboboboboooobobobon
ugboboooboobooAlgogoboooboan
ooboobOoooOooobOoooboooboooboon
oboobOobooboboboooobo Al0O0Db0OOn
uboboooobooboboooboooobooooon
goboooboooboobboo AIDbOoOn
gboboooooboboboboooboboboon
gbobooboooboboboboobobobon
bobuooobobobuobooboobobgan
ooboooOooooAOCOO0OOObOOObOOOn
ooboobOoobOooobooboooboooboon
gbooooooboo

2ChatGPTOUOOOOOODOOOOOOOOO
21 0000000000000
000000000000 0ob0O00OdochatGPT
oobobooooobooooboobi1o00o000
oooobDOoOoOChatGPTODOODOOOOODO AD
gboboooobobobobooobobobon
ugboboooboobobobobooobobobon
oobooobooobmoboooooobboobooo
oobooobOooooOooooboooobooobooooboon

.76.



b oiboboboobooooooboobooboobobo

ChatGPT% FW /=1

/’
DASE OB 3 A
@7 Fzivyya- .
b |
=7 e
HEE DR
' EEBHRIOIELS
@ELBERED R .&
L =
— #ﬁﬁi

01000004

gboboobmoooooooooooobooooooon
gbooooooboobooooocboobOoooooon
ChatGPTOOOUODOOODOODOOODODOO
Oo000O0000000000000ChatGPT-400
ooooon0 20250 40 160000000000
OooooooooooogooocChatGPT o300
ooo
AO0O0OO0O0O0OO0O0O01000000000000
gboo*0ooooobobooboobooboboooo
gobooboobooobbooboboobooooooo
oobooobooooobbooboboooboooooo
ooboooboooooobboobobooboboooooo
goooooooobooobooborooooon
NotionOODOO AODOOWebODOOOODODOOOO
obAOOCODODDODOODOOO0OOObOOoOoOooooDO
ChatGPTOOUOOOOO 20A0000000O0O
OWebOOOOOOOODODOOODODOOODOO
oobooooooooooooooooAODODOD
ooboooboooooobboobobooboboooooo
goboobooobooboobooooooooboooooon
ooboooboooobooobbooboboobooooooo
gobooboooboobboboboobooooooo

ooooobooooog
l0z2000000000000000O000O0O
ooboooboooobooobboobooboobooooooo
ooboooboooobooobbooboboobooooooo
gboboooo3sooboooooboooobooooboon
gobooboobooobbooboboobooooooo
obooooooboobooooobooboooooon
oboooooooobooboobooooboob40000
ooboooboooooobboobobocobooooooo

FROHEEM
AZERIZ. SERENLOERRNAFYEE LT, RELSHRERE
SENGMLERERREACAMETRL £¥. BERAOME ES S
O—NIUBESRRAL -V TERTARICSERIZazr—»axh.
(ke U —4—2 v FESICD. WEHRBOSRICERTES
EEAOEHTENE LTULET,

FHBEIE

« ZEESOREMNFERE

HROACFELGERENEERERNU 2T LEFRML. PEEFFO—
NILHETOEBNGEEBREDFZICoEY, SERECTTEL. ¥
DERICHZLPHEE R BERTZIET. FLEFREL3EPHET
BETEIV ATy TriEhErEVnET. BEHEST R
yZ7RBELT. RRCRMTOERTEL Z o' TE. ZEROERME
v UTHRIZOERTT.

O20A00 WebODOODOOOO

oomooboooooomooooooboooobooon
oobooooooooobooooooon
ooboooobooooon
gboooooooooboooboooboooog
gbooooooobo ooboooboooo
gooooicroooooobooobbboonoo
oboooooboo*booooboor"bobooon
ooboobooooooboooobooobooobooon
ooboobOoooOooobooobooobooboon
oobooboobooobooboooboobobooon
oboobooboobooboooboobooon
ooboooobooooboooooooog

2200000000000 00000O0O00O00O
oooad
gboooooooooboooobooobooobooag
oboobooboobooboooboobooon
ooboobooobooooboooooooboobooon
ooboobOooooooboooooobobooobooon
ooboAlOOOOOO0OOOOOoOobOOoOobOobogn
ooboobOoooOooobooobooobooobooon



gboboboooooobogoooo

O10ChatGPTOOOOODOOOOOOOODOOOD

oood onQ 10 20 30
ugbogoodaod uboooooobo|ooooooobooo|jgbooooooboybooobobodoa
goboboooob (obbooooooo|oobooooobbybbbbboooo
gooboooobo |ooooobooo|booboboboao
gogno goao ugoooooon

gooo
goooooboobo | bbbooooopoooooobbobo bbb o0ooo|oooooobobooon
oo ooooboocobOoooobooobOOooooboooooo|booobooboooo
g ggooboboboboboo|obooodououoo|jggooooboob
goooooog go oooooooon

oooog
oooogoo oooobooooobO | ooobbbooobo | ooooobobobooo|boooboobooo
gogogooooboboboodooooo|oooooooobo/booobbobooa
oo goooooog gooobooooo/bbbobboooog
oooooooonO (ODboobooooo
ubogoodaod gguodgoooobobooodoobouo|jgougooooooywoobobobboodada
goooooooo | obooboboodooo|ooobbobobObbboooboo
oo gobooboo|jboooooooo|jgogooobobooo
oo oo oooooooon

goano

gbobooobooooooboboboobobooboobo
gbgobooobobobooboobooboboooa
obooooobooooboboobooob1o0b0moboo
oobooooboooobooobbooboboobooooooo
goo“000oobooboboboobooobooonn
googoooobobobbbbbooooo 40
oooooDOoooOo"0oooOdoOochatcPTOOO
gboooooog
gboboobooboboboooobaobabod
ooboobooobobooboobooobooooooo
oooogo
gobobooooobobobooooboboonog
gboboooboboboboobobobog
obooboooooboobg
dbobooobooboboboooobabaod
oobOoooOoooOooobooooboooon
oobooobooboobooboocoooooooooo
oobo0obOoobOoobooboooon

goooooo40000D000D00O000000
goboboobooooooooboooooooboAOO
WebOOOOOOOOOOOODODOO

ooboobooboooboocoooooooooo
goboobooobooobbooboboobooooooo
gbooboooboboboboobooboboooo
obooooboobboooboozormooonono
gbgobooobobobooboobooboboooa
oooboooooi1ioo@moooooo“oon

ooboooobooooboooobooooon
oobooobooooooboooooooooon 40
ooooboooobooob3boonoobooooorgn
cOoOooOO0O0ChatGPTOOODOOODO 10000
oobooboobooboooboooboboobobooon
oobooboooboooooooooobooon

2300000000
gubooodobooodbAaibboooboogaoo
oobooobooobooooboooooobobooboon
OOo0OO0OO0O0O0ChatGPTOODOOODODOODOO
gbobooooobobobobooooobobgon
gbobooooobobobobooobobooboon
ubobooboooboboboboobooboboan
gbobooboAlgboooobooboboobooona
ooboobooooboooobooobooobboobooon
oobooboobooboobooobobooboboon
gbobooooobobobobooooobobgon
goboobboo“oobboobbooboboon
uobrbo “Oooooo0o0oooooooaron
ubboooboooboobAlDodbobooan
oobooobooboboobobomoooobbooboogon
oobOb0ooooobboooooobooboooo 20
gboboooobobobobooobi1o0obn
oo
ggodooooboo*“Adoooooooboo
oobOo0O4000000000000D0O0O0DOOO
ooboobooboooboooooobbooboon

.78.



O20000000000000o000

b oiboboboobooooooboobooboobobo

ooo ChatGPT pO ooo

oooo 406.90 (67.28) 407.71 (24.11) 0.33 0.18(r)
ooo 142.57 (31.08) 181.57 (13.35) 8.94 x 107 xxx 0.80(r)
ooooo 201.76 (43.48) 125.67 (9.21) 1.29 x 107 *** 2.36(d)
ooooo 39.52 (19.75) 74.81 (21.09) 2.69 x 107 *xx -1.69(d)
oooo 17.05 (6.53) 17.33 (1.58) 0.85 -0.06(d)
0o 7.10(2.04) 7.19 (0.85) 0.89 0.03(r)
100000000 72.34 (71.38) 57.40 (6.68) 0.29 0.19(r)
oooo 111.60(23.53) 130.50(8.16) 9.47 x 1075 *xx 0.72(r)
oooooo 74.54 (13.15) 101.35 (6.15) 6.35 x 1070 *** -2.59(d)
oooooo 0.68 (0.06) 0.78 (0.03) 7.05 x 107 *x -2.33(d)

*%p< 001, [r] 20.3000d]=20500000000000

oooboorooobooooooooboooooon
oboobOoobOoobOoobOooboooobooon
ObOOo0OOo00o0oboOobOoOoOoOoOoOcChatGPTODO
oobooobooooooboooooon

gboboooooboboboboobdobanog
oobooobOoooOooobOoobOooboooobooon
oboobOoobOoobOoobOooboooobooon
gobobooobobooobboooboboooobog
gbobooobooboboboooobobobon
gboboooboobobooboobooboboobon
ugboboobodobobobooodoboboobood
oobooooOobooOooobOoobOoobooooboooon
ooboboooooboooooobobooooobooooon
gboobooobobobobooboobobonoon
gooobobbooooobooooAlbogooon
gbobooobooboboboooobobomog
ubobooboobobobooooboboobon
oobooooOobooOooobOoobOoobooooooon
oobOoobOoobOoobOoobOoobooooOoooon
oboobooboooboobooboobooon
gbobooboobobobooooboboobon
gbooooooba

300oooooooon
OOO0OO0ChatGPTODOOODOOOOOODOOOO
gboooooboboooboobooosaiaooon
gboobogsz2booooooboobg3sbgoonog
ooboboooooboooboobobobOo 2200
gboboboooooboobi1dboboobooon
obooooooooboooboono2os57010900000

obAdO0OO0OO000DOCOCO0O0OOO000000000
gbobooooboboboboooboboboon
ooooooAlODbDbDOobOOoogo40000000
gboobooobooobobobooboobooonn
ChatGPTOOOODOODOOOOODO 21000000
ooboooboooooooobooobboobooon
U300004200000oo0000001000
gboboboooboboboboooboboobgn
gbobooooboboboooobobobob
ChatGPTOOOOODOOOODODOOOOODODODODOO

3100000000000
O00O0ChatGPTOODOOODODODDOODODOO
Oo0o0odoooooooooooooooooogo
0000000000000 20000000000
o000 100000 2000300000000
0o000oooooooooooooooooooo
Oooooooooopoooooooooooood
0o0o00oooooooooooooooooogo
0000000 Shapiro-Wilk DO 0O Levene OO OO
0000000o0ooDooDOo0ooooooDoooot
O0OWelchOtODOOOODOOODODOODODOOUOO
O0o0o0ooDOoooD 400000000500
00000000 DOUOOrank biserial r 0 0O O
CohensdlD 0O OO0OOO]|r]2z03000]d] =205
O000o0ooooooooooooooooooo
00100000000DDOCODOOOOOOBonferroni
00o0o0oooooooooocolooononO
O000oo000ooooooooooo1000
O0000ooooooooooooooooooo
Oo00ooooDooooooooDoooooano



gboboboooooobogoooo

ChatGPTOOOUODOOOODOOOOOOODODOO
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
goboboooooboooooboobooooobo
obooOoboboOobbooOoDbOoochatcPTOOOO
gbogoboooboboboboobooboboooo
goobooboboooboobobooobo*bgad
ubgboobdobobobooobooboboooa
ooboooooooooooooro“booobooon
gobooboooobooboobbooboboobooooooo
gogobooobooboboro“ooooboboobon
gobboobobooobooooboorooboboo
gboboooboboboobooobooboboooo
ggooooboboobobobobododoooouoooaa
“O0b00obOo0oboobOooobooobooobobo
“‘Ob00b0ob00obOOobOobOobOoboobOobooon
goboooooorb*oboobooboobooon
gbogoboooboboboboobooboboooo
oooogr"oO0cChatGPTOOOOOOOOOOO
gobmoooooooooooooooooooon
oooOoo0o01000000000 72.34 (71.38)
ooobOo0oooobObOoooooooboi10o0oo0n
goboboooobooooboboooobooooboon
goboooooooooooboboobooobooboboboon
55,590 10400 0 0 00ChatGPTO OO OODOODO
gbooogn

3200000000000
0000000000DOO0DO0D0O00bO0ODbOOoog
00o0o00o0o0DOooooooooooooooon
0oodoooooooooooooooooooog
doooooooooooooooooooooon
0ooooODoooDooboooDooooooao
MeCabO NEologd OO OO 0O ODODOOOOODODO
00000000bOoDOOoD0Oooo0DbOooooDon
0000000000 oooDOoooooooDooog
0oo0oDoooo0oDoooooooooooooon
0 O 0O Bidirectional Encoder Representations from
TransformersO BERTO D O OO OO0 OOOOONO
0000000000000 000dTransformer O
0000 12000000000 7680000000
00 120000000GELUDDODOO0ODODOO0O
0000 BERT O OO O Tohoku NLP, 20200 0 0O O
0000000000000 0 Classificatior] CLSO
doooo ves 00000 ooooOooOoOoOoOonOd
0420000000000000BERTODOOO0O

Pl o FFETLE
111 . m CRatGRT

18P
L

Lol

10 9 & =f
._J M AP ]_

gs3qbgbooooobooo

oooDooDoUoooooooooooDooooDoooon
00oDo00DoUooDoooooooooDoooDoooon
J00OU0000obO00oobU0ogoooDoogooon
J00dooU0oooooooooooooooon
doo0DoUooUoooooooooooooo
odooooouopooooooooooodg
000000000D0OO00O0 Uniform Manifold
Approximation and Projectiond UMAPO 0O 20 O
OO0O0OOMatplotlibD O DO ODO0OODOOOOOO
000000 OGoogle Colaboratory O [0 Python O
oo00ooDU0ooDoo0oodooooDooo3oooooon
DoddooodChatGPTOOOODOOOOOOOO
ooo0ooDoo21000D0000o00oooooon
OD0OD0DOBERTOODODOODODOOODOODODO
0000000000000 00000Od0ChatGPT
0000000020 000000000400000
JJ0000DoUoo0ooUooooooooooon
0000000000 DOoDooouooooooooon
ooooooooooooooon
oopoDoooooooooooooooooo
0000o0ooooooi1s000000o0o0o0oon
0oodo0oooooooo o0 10o00oooog 3
J00doDoUoooooooooooooooo
do0d0Dd0o00oUooooooouoooooo
odoooooopooooooooooooooon
oooDooDoUoooooooooooDooooDoooon
00oDo00DoUooDoooooooooDoooDoooon
ooo0odDoOoChatGPTOOOODODOOOOODO
ooodooooloooUoooooouooooooao
doo0DoUooUoooooooooooooo
odoo0DoUooooooooooooooooon
oooDoooDouooooooooooooooooon

.80.



b oiboboboobooooooboobooboobobo

gooogosoooooooboooboboboobobon
u“gobooogrg*bogboobooa m*ban
gooo0o’"ooobobooooboobbooooboon
goboboooobooooboboooobooooon
gooOdD0OXhatGPTOOOOO*ODOOOO"O*DO
gooobooro*oobobbbooooob o“gn
gborbobdboobobooobooboboobon
boboobooobooomoooooobooooboooon
oobooooOobooOooobOoobOoobooooooon
goboboooobooooooboboooobooooon
gbooboooboboboboooobobooboon
gbobooboboboboooobobobon
OOO0OO00OcChatGPTOOOOOOOOOOODOOO
obooooboooobooboboooooooo*bg s
oboboobobo’oocooboobooboooooo
oobOoooOoobOoobOoobOoobooooOoooon

gs3aoooogo

gbobooooboooban

3.3 00000000
3000000000000 oDOoooUn 40
Jo0ddO0o0o0oooO0o0oOooooD400000
0o0ooooooos0000000040000
0000 300b0000120000000040 20
0o3000pooooooooooooooooon
OO0 OShapiro-Wilk DO OO O OOooooooooO
Wilcoxon 0 000000000 DO0OOOOCDOtOO
0000000 400000000 5000000
0 0 00O rank biserial r 0 0O O Cohen’'s dzO 0 0 OO
ooooO|r]z03000)dz] z050000000
od0o0oDooUuoooooooooooidooOonO
OO0odooooooDooOBonferronidO O OO0
oopooooooo.co200onon
0odooooooooo0o0ooooooooooo
ChatGPTO OO ODODOODOODOOOOOODOOO
Jdbo0od0oodoooooUoooooouooooo

Hob ChatGPT 0D00000000000000000000000
- HU H HU 000000000000 6.652.33) 00 ChatGPT
H 0.03/00 0.01 000 1052(1.72)0000000000000000
oo 002|000 001 pppoooooooOOOOO0OO00OO0O0000
oo 002|100 001  ppopppooODOOOO0000000O0ChatGPT O
0O 0.02/ U0 001  gppoooOOODODOOODOO0O00D000O0O00
ood 0.01|00 0.01 0000000000000 0000000000
0o 00100 0.01 000000000000 00D000D0000000
mjs 0.01/00 0.01 000000000000000032000000
00 0.01/00 0.01 0D00000000000000000000000
00 001|000 0.01 0000000000 @MO0000000000000
00 00100 0.01 D000“0000000000000“00000
00 0.01|00 0.01 0000000 ’0+“000000000000 "0
00 0.01|00 0.01 0000000000000 O0OO0O0O0O0O000
00 0.01|00 0.01 ChatGPTOOODOODOOODOODOODODO
O000ooooo 0.01|00 0.01 dooooooobobobobooooooooooooaa
00 00100000 0.01 gbobobooobobobobooboobobon
oooooo
0400000000000
ooo ChatGPT p O ooo
oooooooog 2.03(0.76) 2.33(0.80) 0.02 -0.73(r)
00000000000 1.71(0.82) 2.38(0.79) 1.61 x 107 *** -0.82(r)
oooooo 1.52(1.33) 2.86(0.43) 1.35 x 10710 %xx -0.82(r)
gooooooog 1.38(0.58) 2.95(0.21) 2.92 x 10717 x*x -0.87(r)
ogo 6.65(2.33) 10.52(1.72) 2.51 x 10720 **=* -1.72(dz)

*%p<.002, |r] 203000 |dz] 0500000000000

_81_



gboboboooooobogoooo

gbobooooobobobooooobobonog
ubgboobdobobobooobooboboooa
“O0ob0oboooobooooboooorbo*on0Oo
goboobooobooobbooboboobooooooo
gooooobobooboo s*ooboboooo
gooooboor"oobboobooboobo
ChatGPTO OO OOOOOOO“0OODOOOOO
gogbobodobuooobooobbouoobboord
“0b0b0obobobObobooboboboboDbo
omooboooooooooooooooo ™o
gbooboooboboboboobooboboooo
gobooobooobooobooo"obboo
gboboooboboboobooobooboboooo
ubgbooboboboobooboboboooa
good

Oo0oo0o0ooO0oOoobO0oO0o0oO0O0ChatGPTO OO
gobooboooboobboboboobooooooo
gAdObObOOoOooObOoOooboobbooobbooo
gboboooboboboobooobooboboooo
gogboboooboooboboAlooboogooogaa
ubgboobdobobobooboobuoboood
gboooobooboboobooooboboooon
O00oo0DOoo0O0000 Al0O0OODChatGPT 03
gboobooboboboboobooboboooo
gboboooboboboboooboboboooo
gbgobooobobobooboobooboboooa
ubgboobdobobobooobooboboooa
obooooAbDOD0DOOOO0OO0oO0O0oo0coo0ooboo
good

34000000000000
OO0OO0ChatGPTOOOOOOOOODOOOOO
ubgboobdobobobooobooboboooa
ooobooooooboooooobooboooo
Ald000000b00oo00ooooocboooooonoo
gbooboooboboboboobooboboooo
gbogoboooboboboboobooboboooo
gbgobooboboboobooobooboboooo
ugbgboobobobooboobooboboooa
oobooooboooobooobbooboboobooooooo
ooboooboooobooobbooboboobooooooo
gogobooobobobobooboboboooo
gobobooAI0bOooobooobbooobbooo
gboboooboboboobooobooboboooo
ugbgboobobobooboobooboboood
obobooobooobooobooooboogon

gooboooobooboooooooooboo
oodooooooocChatGPTOOOOOODOOO
00oDo00DoU0oDoooDooooooDoooDoooon
goo0odooboooooboouooboooboon
Few-Shot Prompting0 0000000000 OOO
godobooobooobouoouooooooboon
godobooboobouoouooooooboon
OO00000000ChatGPTO O O OGemini O
DeepSeek 0 OO OO AIDOODOOODOOODO
000000 oAlOfd0ooooooobooon
0000000000000 DD0OD0O0O0ORetrieval-
Augmented Generationl] Lewis et al., 20200 0 0O O
gooobooboooboooouooooooboon
odoDooDoUoooOooDoooooDOoooDoooon
oooDo0oDoUuoDooDoOooDooDooDoooon
oooDoooouooooooooog

O00OddChatGPTOOOOOOOOOOOOO
gdobobodouoboboooouoobooooo
0J000o0oo0oo0ooooDoDoooO0oOChatGPT O
goooooooo“0oooooooooooan
ooo0ooDoO0oobDOooDoDOooDooor"ooooo
0o0D0o0ooD0ooooDo0oooooDooooo
goooobooodoobooboboon Atoogn
godobdooboooboooouoooooboon
godoboobooobodoouooouooobooon
gooobooboobtboouoooooobooon
00000 AlOD0OD00OO00OO00OO00OOoOOoDOOn
Ood0DOChatGPTUOOOODOODOOOODOODO
godob0ooboooooooooooooboon
oooo

3ld0320000000000000000OA0
gooobooboobtboouoooooobooon
odoDo0ooDoUoooOoooooooDOoooDoooon
00oDo0oDoUuoooDoooDoUoDooDoOoon
godob0ooboooooooooooooboon
godobdooboooodoouoooooboon
goobooboobodobouooouooobooon
goooboobooobobooooooooboon
ooooooDoooooooooooooooog

40000
gboboboooboobobobooboobobo
Al00O0O0O000oooobOobOooooobooaa
goboooboooboAlgogooboooboan
ooboobooooOooooboooobooobooobooon
ooboooOoooOoobOooboooboooboon

.82.



b oiboboboobooooooboobooboobobo

ooooooooooooogddcChatcPTOO OO
gbbooobuooboobooboobooboan
oobooobOoooOooobOoobOooboooobooon
oboobOoobOoobOoobOooboooobooon
gooboODChatGPTODOODOODOOOOODODO
gbooogog
gboboooboobobobooooobobobog
OOo0OO0ChatGPTOOOOOODOOOOOODOO
boboooboomoomooocobooooooo
goboobooobooobobooboboobooooooo
gboobooobobobobooobooboboooo
goboooboobooobbboooobboooog
gbobooobobobobooobooboboooo
OOChatGPT OOOOOOODOOOOOOODOO
oobooobooobooobboobooboobooooooo
oobooobOoobooobboobooboobooOooooo
goboobooobooobbooboboobooooooo
gbogoboooboboboboobooboboooo
gbobooooobmobobobooobooboono
gbobooboboooboboooAl0booonoog
ubboobboooboAlgobbooooban
obobOooOoooboooboAI0D0b0Oooon
gobobobooboobooobooobobboobobooo
gboboobobobobooooboboboon
gooooooooooooboboboboboboboon
gboboobooboboboboboobobobon
ugbobooboboboboboodobobobon
obobooooOooooobOoobooobooonn

go
gbogoJspsOgn 24K1e757 00000000
gogo

goono

Ali, S. R., Dobbs, T. D., Hutchings, H. A. and Whitaker,
I. S. (2023). “Using ChatGPT to write patient clinic
letters,” The Lancet Digital Health, 5(4), e179-e181.

Biswas, S. (2023). “ChatGPT and the Future of
Medical Writing,” Radiology, 307(2), 1-3.

0o0oooooooooooooooooooooooon
JoooooonD (017)0o000ooo 500000
Jo0oo0ooooooooooooooooooog
0Moo0dooooooonog2r7o91-96.

0000000oog (o2s)00o00oooooooo
Jooooooo Al0D0DO0O0—000o0oooo
Joooo0D—moDo0o0o0o0oo0oo0ooooossd

177-184.

O000000Oog20230 40 700000000000
000 AID0D0O0OO00DO0O0000010Mmoood
0000 https:/iwww.kobe-cufs.ac.jp/news/2023/22365.
html0 20250 6 0 26 0O

Lewis, P. et al (2020). “Retrieval-Augmented
Generation for Knowledge-Intensive NLP Tasks”,
NeurlIPS 2020, 33, 9459-9474.

00000 (20230 70 130)0000o0o0OO00OoOO
OO0 AIODDOD0DO0O0O0OO00DO00O0O0moooog
O https://lwww.mext.go.jp/kaigisiryo/content/00024
5316.pdf0 20250 6 0 1800

000 (o25) 000000000 AlD0000000
0oo0ooooomoooooooDoo oooo
00o0o0oo0ooe(), 1-110

Surameery, N. M. S. and Shakor, M. Y. (2022). “Use
ChatGPT to Solve Programming Bugs,” International
Journal of Information technology and Computer
Engineering, 3(1), 17-22.

Tohoku NLPJ 20200 80 31 [ [0 bert-base-japanese-v20]
Hugging Face Hub https://huggingface.co/tohoku-nlp/
bert-base-japanese-v2[1 20250 100 2200

000000020240 50 1300000000000
0000 AldO00000DO0OooOoDooDooODoOoO
https://www.u-gakugei.ac.jp/nyushi/upload/20240513
seiseiai.pdf] 20250 6 0 1800

000020240 7024000 00000000000
ODAID0DDO0OD0DO0OO0OO0ODO0OODOO https:/iwww.
yamanashi.ac.jp/examination/491031 2025 0 6 0 18
od

000000020240 302200000 AlOOOOO
0000000000 o0oo0ooooooo https/
www.yec.ynu.ac.jp/about/pdf/ai_good_practice.pdf

020250 60 1800

_83_



goou

0000o0oooDo0OD 360 084-890 2026

otdbtugbogbogbogbobuoboboobouobn

b obobooooobobo

oboboobooooobooboboboobobooobooobobooboo 200b00b00O0O00O0000
ooboooooboobooooobobobooboooooooobooooboobooboooboOoDbbo2017d
gboobooooboobboobboobozoivobgobooobobooooboboobboooboooboon
oobooboooooooooobooooOooooOooobOoooooboooOoOoooooooOOoobOOoOoDn
gboboboooboobobobooobooooobooboboboooboboboboobobOoboboon
gboooobooobbgoobobooobobooobboobbo0 2000000 bOO0bDbOOoO0ObDbOOn
oobooobboobob 20000000000 0bO00bOO00 2000000000000000O0AO
ubobobooobooboboboobooobobobooboo

10000
1.1000000000000000000
oobobozo4000oooOooOooDoOoOoOooog
gboobooobobobobooooboboobon
googooooooooobobboboboboboooo
ooboooooobomooooooooboooonoo
ooboobooooooboo 2000000000
ob0moobOoooOomoboooobooooooooo
obooobOooboooboboooooooOooooo
gooboooboobobooooboobobonoon
gbobooooobooboboooooobobo,
140 o0o0ooooomoboooooboooboono
ubgboodboboobooobodoboboboooa
gboobooobooooboooobooooboooon
obooooOoooooooooooboooboooon
gbobobooobobobmbobo,2014000
gbobooobobobobbooboboooooo
gobooobooooboobobbooobooooobog
ugbobooboooboooboooooouobooooobada,
2015;0000, 2015, 0000, 2016, 2017C0

120000020170 000000000000
oo

ooDoog20700000 00000000000
JdoDddo0ooUoDoOoDoUooooooooooa
odooooDooooooooooooooooog
0doDo0oDoUoDooDooooOoood®oOO
ddloooooooooooou20000000
0O O 0O O O0Principal component analysis; PCAL
00000000 Multiple correspondence analysis;
MCAODUUOUOUDODOUODOOUODOOOeg., DO0OO ,
2011000000070 0000000 OooOoon

MCAOOOOO3OOOOOOOOOOO0OO0O0OO
oooboboosbooooobooboooooon
gbobooooobobooo
100000b0oboboooboobon
2000000000000 b0oobOoboOooobooon
uboboooobobobuobooboboban
oooooboooboooooooon
jobobooboooooboobooooobooooon
gooogo
gooMCcCAOUOODOOOODOOOoooooooo
ugbobooobooboboboboooobobobon
ooz2017v000boooobobooooboooooboon
oboobOooooboobobOoocoobooboooon
ooboobOoobOoobOoooOoooboooboon
20000000000
l000o0boobooboobooboobooon
obooboooobooooobooobooMcADODOD
oboooooboooooooobooboooog2o1iro
oos30oooooboooooooooooboboon
ooboobOoobOoobOoooooboooboon
O000000oo0oooo0o0o00000o0DO Fabriger
etal, 19991 00000201700 00000O00O00OO
gbobooobooboboboboooobobobon
oooooobooooboo3oboooooon
ugbobooboobobobobooobobobon
oooooboooboboooo
2000000000000DOO0bOO0O0OODbOOn
gboobooogzovocobogbooboboobooon
gbobooobooboboboooobobobon
ubooboboobooobooboooooobonn

gzo1i7coOb0O0O0O0o0MCAOPCAOOOOOCODODO

0 0 0O 0O O Exploratory factor analysis; EFAD O 0 O



gbobobobooobooobooboobobobobooooo

000000000000 000ODOOFabrigar et
al., 1999; Preacher and MacCallum, 2003; Widaman,
208 000 ooouoomouooooooog
0000D0D00o0o0o000d0oD00O0O0DOEFAO
J000d00000o00ooo0ooooooooooon
Jd0000DoUooo0oooooooooooo
00000000 DO0OOOLord and Novick, 19680
00D00d0DU00O0DU0O0OD0DOEFAODODODOO
odoDooooooDooDooooooooooog
ooooooooooobooooozol7vooooong
O00D0DO0O0OOMCAOPCAOODDOODDOOO
OO0O0OBrowneD 19800 00 D00 O0O0OOOOOO0O
Jd0d00o0oU0ooo0oooooOooooooooon
dodo0oobDdDoooobOOooUoooDOoooooon
dopbooz0l7000000OoOoooOoooooon
dooooouooooooooooooooooo
00oDooooooooooooooooooog
Jd00d00ooU0oooooUoooooogooooo
Jdo00dDooU0oDoU0oDoU0oo0muooooooon
JdoDddooUooDoOoDoooooooooooo
odoDoooDoooooooooooooooooo
doo0ooDo0o0oo0oooooDOO000eg, OO0
00,2015 00,2023 0000020170 0000
000000 20000000000000000
Jd0Dd0do0ooU0oooooUoooooogoooo
JdoDddooUooDoOoDoooooooooooo
ooooooooooon
oo0oDoooooooooooooz0170000
0o0oDDo0ooooDOooD 20000000000
000o000o0dDOooDooDoooooooooDooog
J000dooUoooDoUoooooogoooo
JdoDdd0ooU0ooOoDoUoooooogoooo
odoDoooDoUoooooDooooooooooog
0o0o0ooDoDOoo0DO0ODO0DOO0DOOoMAP;
Velicer, 197611 0 0 O O O Horn, 196511 0 O O O
OAdachi, 20040 0 30 00000000 O0OOO
MCAOOOODOOMMOODODOOOODOOOD Browne,
o0 0 0odoDoonoooooooooooon
JdoDoooooooooooooooooo

1.3000
O0o000o0ooo0oooooonooooooX=
Uxx0O0n0O0x pOO000O0O0OO0O0MMIO0OO
0000000p0O0Ox pO0DOOCOROOOCORODO
O000O0VAV'OOOOrankl RCEr O O O O A=diag
0o,.5rd00x rd0 00000000 OO0OO0

oo0ooooooooooovev,.voooooo
ubbooboboooboobbootbpbdx ragn
goodooobOoO0oo0oorROobDOoOooOOoOoboOO
Or=p00O00O

2000000
2100000000 MAPO
gboobodboboobooodboboooaon
oooObOooooboOooooobboonooDbOOOO
ooboobooobooobooooboooboobooon
gbobooooboboboboobooboboon
000000000000 0D0DOO0OOo0Vvelicer,
976l 00000 O00O0OOMAPOOOOOODODO
gboboobooooboobobobgb

00 1-1. 000000 C*=RO V,AV, 000000
Vil Vy,..V[DA=diag 3,,..8,) 0 0 0 O

0012 000000C000000D0D0O0
R*=diag C*[' “*C*diag C*(P 000000

00 1-3.R*000000020000f,000000

0014 00110000 1300 dd=1,.p010
0oo00O00O0O0o0OoOof,000000000
0oQ

220000
0000000000000000MO0000O
000000000000000000000000
0000000001 0000000000000
0000000000000 0000000000
000000000000000000000000
00000000000000000000

HornD 19650 0 00 0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 0000000000
Horn0 19650 0 000D O00OODO0OOOOOOO0O
000000000000000000000000
000000000000000000000000
00000000000000000000000
Buja and Eyuboglu0d 19920 00 00000000
000000000000000009 00000
000000000000000000000Buja
and Eyuboglud 199200 0000000000000
000000000000000000000000

.85.



gboboboooooobogoooo

gbgoboooboboboobooboobobon

o021 XO0O00ooOOoOOoooooooooooo
gogooooootoooooon

gbz2-2.0t00gooooooooooboobooboon
gboooooboboboobooboboobon

0023.RO0OdMdOO0OODOUOOOUOOOODOOOM
obooooesooooooboobooboooboon
oobooooooobooobooooboboooo
goooooooo

230000

MCAOOOOOOOOOODOODOODOODODO
oooooooomoooooooooboDdaGifi,
o0 0ooboboobooomoooooogon
oobooobooooboooboboobooboobooooooo
gbobooobooobooobOoobooboonn

O000OMCAOdOOODOODOODODODOODOOO
gboobooobobobobooooboboboooo
gboboooboboboboooboboboooa
gbgbooboboboboodabobuoboood
oo0o0oooe000i00joooooooooo
gboboooobooboooobooooooooon
o000 o000O0oUooooooooodoOooon
gbogobooobobobobooobooboboooo
wmoooboobogboobobobobOobooboon
Oo0ooO0D0O00AdachiDz20040 00000000
oobooobooobooobboobooboobooooooo
oooooooooooo CcCRyOOonooooDooon
oboobooobooobbooboboobooOooooo
gboboooboboboboooboboboooo
gbooooooban

0031 000000000000CCR, 0000
CCR,20800000010000000000
OO0CCR<0.800000000 320000

00 3-2.CCR,(d=2,..p0 1) 000000000

00 3-3. n,=(CCR,0 CCRy; ) (CCRy,;[0 CCRy) 0 0 0 O
0000000000000 00000000

300000000000
oobooobobooboooooooooooooon
gbobobobobobobobobobobo
Brownel 19800 0 000 0O0D0OO0OO0OOO0DOO0O
gboboobooboboobooooboboobon
ooboboooobbooooooobboooom

gooooobbboboboooooooooooo
gooooooobomuooooboooboomo
oooDoooDoooDooooooooDoooooon
00oDo0DoUoooooooooooDoooDoooon
goooooobobobooboooooooooooo
goooooon
goooobobooboooooooooogooo
00000000000 00o0oadoonAdachi,
2012; de Leeuw, 2004; Socan, 2003; Stegeman,
2016; Unkel and Trendafilov, 20100 0000000
d0oobooooobooouooozo2s00000
goooooobboboboooooooooooo
goooooooooobooooo
O000OFONOOx dOOODOOOOOOOOO
AOnO0Ox dO0DO0OO0OO0OO0OO0OOOOOUONOO
x pUd000D0O0O00OD0OOCOYOpOOx pOO0O
000000000EOnOOx pOO0ooooon
goooooobboboboooooooooooo
goooooooobobobboboooooo
X=FA'+UW'+E
ooooooDoooDooooooooooooon
1'F=0', n"* F F=I
1'U=0", n"* U U=l
W=b-diag W¥,,... ¥, )

U'F=0
goooooobboboooooboboooooopOon
gobbodtdgbboobbbooobobbooogoa
Doooooxax,. Xooooooooooooo
odooooDOoooOoghOoooooooooon
00oDo00DoU0ooooDooooooDoooooon
goooooobooboboooooooooooo
godooboobuoooboooboobooood
godo202s000000000

AA000000000o00ooooooooooon
4100000000
gbooogzoivoooooooobobgoobognos
oobooobobo100 2red0 31000000000
obOooobooboobooboz2re0b0 20000000
oooboooooboseouooboobobOsoooon
ooboobooboooboooooobbooboboon
bobooooooooooboboooobooog2017o
googoboooooogsgoooooooboon
gooogo
gbogooooboboobooobooboboooooo
gbobooodooboooboboooobooobobda

.86.



gbobobobooobooobooboobobobobooooo

ob40004-10420000000000000
ugboooougooobiliboboooobbobod
gbz2017v000b004-10 4200000000000
goboobooobooobbooboboobooooooo
gooooooooboooooobiliooboboon
goboobobooooboboobboobbooobDbo
276 0x 300 0000000000000
gogoogooobbboboboboodd1040a4ad
doooo@moooooooLioooooom
LogobooomwoooboboOonooooon
oMiDOoooooooooooommz2000gn
gboboooboobmM3oooooboooooon
ugmmv4dooobooooboooooboboooboon
uboboobodobobobooodoboboooboon
oobooooOobooOooobOoobOoobooooboooon
obOoobOoobOooobOoobOoobooooooon
gboboobooz017000 200000000

igooobodobobooood

00 | 000 |0oooooLojoooooomMd
1 1 °

2 7 °

3 2 °

4 6

6 4

7 4 °

8 3 °

9 3 °
gbobodooozol7oooono 400000 7000
gdobood4104200000000000000
OooooedoooooonOO

42000000000000000

oboooooooooobooboz20oboooooonoog
gboooooboobooboboooooo 20000
MAPOO 30000O0O0O0O0O0 400000000
gz2b000000000O0000C0CDOO0O00C0DOO
gooog

oz2000000o0o00ooad

oo MAP ooon good
ogo 3 4 2

o=5000 000000000000

gbooooood
gooooobg

430000000000000000
gboboooooboboboboobobonoo
ugboboobooboboboooobobooboon

O0000000ooooOoOoOoOooooooooOoo
O Fabrigeretal, 19990 0000000 OOOO0O
Oooooooooooz20 4000000000
oo0o0oO00oo0opoooooOoOoooooooooog
000000000000000000000000
0000000000000000000oooDOoO00
O000000ooooOoOooooooooooOoo
O0000OgeominOO0O0OO0OODOOODOOOOO
00000 2000000000000000 3,4
Oo0oooooo300oo040000000000
https://osf.io/vgwjs/?view_only=8be4957597d041648
170e2d959eco093 0 00000 OO

o3noooooooo20000

O go1 og2
1-1 0 0.073 0.478
2-1 0.228 0 0.110
2-2 0.360 0 0.079
2-3 0.198 0 0.087
2-4 0.593 0.079
2-5 0.483 0.054
2-6 0.825 0 0.163
2-7 0.198 0.174
3-1 g 0.077 0.169
3-2 0.136 0.148
4-1 0.551 0.029
4-3 0.485 0.105
4-4 0.566 0.059
4-5 0.471 0.037
4-6 0.269 0.233
4-7 0.282 0.347
6-1 0.039 0.451
6-2 0.342 0.348
6-3 0.089 0.387
6-4 0.087 0.507
7-1 0.035 0.272
7-2 0 0.004 0.294
7-3 0 0.026 0.219
7-4 0 0.020 0.283
8-1 0.098 0.317
8-2 0.104 0.273
8-3 0 0.009 0.258
9-1 0.180 0.202
9-2 0 0.064 0.230
9-3 0 0.106 0.482
ob4-10 42000000000000 41000
oobooooon

.87.




gboboboooooobogoooo

04000000000200000

0 od1 g2
oo1 1.000 0.398
g2 0.398 1.000

44 00000201700000000000
20400000000000D0000O0300004
gogbobooobobouooobboooboboooodg
oobooooOoobOoobOoobOoobooooooon
oooboooobobooobooooob 20000
gooooooboo
gs3booz20b0000 100000000000
obooooooobo2n0b0 400060200 2
oboooooboi1oobcenonoosonogonoon
oobooboooboboobooboobooobooomoon
oobOoz017y0 00000 20000000030
gobobooobooboboboooobobooboon
gboboobooboboboooobobobon
gbobooobooboboboooobobobon
uboobooooobaoobg
ooboooboooooooooooooboooon
gobOomoooobzolzvcoooooooobooon
oboboooooooboobooboooMcAOOODO
goboboobooboboboooooboboboon
gbobooobooboboboooobobobon
gbobooboobobobobooobobobon
gbgbogoooboboboobooo
ooboO0o0Oz017y00000000O0000000O
ooboobOoooOoooboobOoobooboon
goboboobobooo™@mobboooobobogoo
gbobooboobobobobooobobobon
oboboooooobooomooobooooooon
gobbooboboodoobobooobobooooobda
ooboobOoooOooobooobooobooooboooon
goozo1v0oocoboooMCAOO 20000000
goboboobooboboboooobobobon
gboboobooboboboooobobobon
oooboMCADO 1300000000000D0
ugboboobooboboboboodobobobon
ooboobOoooOooobooobooobooooboooon
ooboobOoooOooobOoobOooboooobooon
goooooooooobobbbbobobob 2000
gboboobooboboboooobobobon
gbobooooboobobgoobog

500400
oooboooboooozovobooooooOong
oobooboobooobooooboooboboobooon
gboboooobobobobooboobobgon
gbhz000000000D000DOO00DbObDOOn

gz017000o0ooOobOoboooooooooogon

vboboobooobobobuobooboboboab
oobooobooooboooboooooobbooboboon
ooboobooooobooobooobboobooon
ooogoooooooooooobzoiroboooO
gboboooobobobobooobooboboon
oboboooooboban
gbgoodgboboobooodoboboooao
oobooobooooboooboooooobbooboboon

20170 0000000000 O0O0O0O00O00O000

oboobooboobooobooobboobooon
gboboooobobobobooobooboboon
uboooobooooobbooobobooobbo
gbobooboooboboboboobooboboab
ubobotooobobobuobooboobobab
oobooboobooobooobooobboobooon
oobooboobobooboogoo

o
ooogoJspsOO0 24K22753 00000000
godano

gooo

Adachi, K. (2004). “Correct classification rates in
multiple correspondence analysis,” Journal of the
Japanese Society of Computational Statistics, 17(1), 1-20.

Adachi, K. (2012). “Some contributions to data-fitting
factor analysis with empirical comparisons to
covariance-fitting factor analysis,” Journal of the
Japanese Society of Computational Statistics, 25, 25-38.

O0000D0opool100000000000000
goooooooooooooooo.

Browne, M. W. (1980). “Factor analysis of multiple
batteries by maximum likelihood,” British Journal of
Mathematical and Statistical Psychology, 33(2), 184-199.

Buja, A., and Eyuboglu, N. (1992). “Remarks on
parallel analysis,” Multivariate Behavioral Research,
27(4), 509-540.

de Leeuw, J. (2004). “Least squares optimal scaling of
partially observed linear systems,” van Montfort, K.,
Oud, J., and Satorra, A. (eds.) Recent Developments on

.88.



gbobobobooobooobooboobobobobooooo

Structural Equation Models: Theory and Applications,
Kluwer Academic Publishers, 121-134.

Fabrigar, L. R., Wegener, D. T., MacCallum, R. C., and
Strahan, E. J. (1999). “Evaluating the use of
exploratory factor analysis in psychological
research,” Psychological Methods, 4(3), 272-299.

Gifi, A. (1990). Nonlinear Multivariate Analysis, Wiley.

Horn, J. L. (1965). “A rationale and test for the number
of factors in factor analysis,” Psychometrika, 30(2),
179-185.

000o0o0o0oooooooooooooooooooo
Jod0oDbooooboooobOoz2050m o000
0o0o0ooDO00O00 —O00O0DO0oOooOg 20130
0ooooooooon0D —moooooooooo
0 025, 13-20.

00000o0oo0ooooooooDooooooooon
J0o0oooodoooooogogz201400o00od
goooooooooooooooooooooog
Jdooooooooooo00 —oooooooog
0ooooooooooooooono —moooo
0000000024, 59-67.

Lord, F. M., and Novick, M. R. (1968). Statistical Theories
of Mental Test Scores, Addison-Wesley.

goooozos0 0000000000 0OD0O00O0O
gooooobooooooooDboooobmoooo
0000003000000 092-9s.

Preacher, K. J., and MacCallum, R. C. (2003).
“Repairing Tom Swift's electric factor analysis
machine,” Understanding Statistics: Statistical Issues in
Psychology, Education, and the Social Sciences, 2(1), 13-43.

00oooodoooooooooooooooogooog
jodooooooooogoogz2o4oooooa
Joooooooooooooooooooooog
00000000 mOo00ooooooooooa2s,
51-58.

0000o00ooooooooooooooooooog
J0o00ooooooooogoozos000o0ooon
0o0o0oooD0dD0 —O00O00OoDOooOg 2013000
JoooooooDo —mooDoooooooooon
25, 21-28.

0000000 00ooDoooooooooooooon
00000o0oooooooooo20l6e00oooon
Jo0odooDooDo0ooooooomwooooog
00000026, 45-51.

0oDo00oo0oo0ooooooooooooooooon
Jod0oD0o00oO0ooOogoooogzo7ooooog

O000ooo0oU0O0ooooooooooOooooo
000000 moooDooooOooOOOoODe(), 83-99.
O000o00o0oooooooUoooooooooooo
O0oO0O0oooO0ooO0OoooOoooz2o40000non
oooooooOooooooOooooooooooon
0000000000000 oooDmoooooon
000D 0OD24, 41-49.

Soc¢an, G. (2003). The Incremental Value of Minimum Rank
Factor Analysis, PhD Thesis, University of Groningen.

Stegeman, A. (2016). “A new method for simultaneous
estimation of the factor model parameters, factor
scores, and unique parts,” Computational Statistics &
Data Analysis, 99, 189-203.

Unkel, S. and Trendafilov, N. T. (2010). “Simultaneous
parameter estimation in exploratory factor analysis:
An expository review,” International Statistical Review,
78, 363-382.

Velicer, W. F. (1976). “Determining the number of
components from the matrix of partial correlations,”
Psychometrika, 41(3), 321-327.

Widaman, K. F. (2018). “On common factor and
principal component representations of data:
Implications for theory and for confirmatory
replications,” Structural Equation Modeling: A
Multidisciplinary Journal, 25(6), 829-847.

.89.



goou

0o0oo0oooDooOooD 360090-970 2026

goodbgbootubtdboubotdbogobogbd
odbooobogouooood

b0 oooboboooooobooon

gboboooooboboboboooobobobobobooboboboboooboboboooooa
goboboobbodoozo140 2021000000000 oboboooooboooooassennogd
obooboboobooboobooobooobooooooooooooooboooobooooOoooObooboboOoooo
goooobooooooobooboooooooobooboobooboooooboboboiob0OobOobboOonoog
goooboobooboobooboobooboobooboobooboobooboobooDo
ooboobooooboooboobooobooobboobboobooooooooo
gbobooboobobobobooobooboboobooobobonIr

100
110000000000

20250 000000000000000000OO
gobooboboobboobooze2z2000000
oboooogoissonoooooooboooooono
gboboobooboboboobooboboobon
uboboobobobobooodboboobon
oo0,z202200000000000000000
50000000000000000000O00O0DO0O0
goosbogoboooboboobboobooboo
gbgoboobooboboboooobobobon
obobooooooooobooobooon, 2024al

gbdoboooooboobobuoboobdabang
oobooobOooobOoobOoobOoobooooOoooon
oboobOoobOoobOoobOoobooooOoooon
0,2024c0O00booboobooboobgn
gobbooboboooboboobboooboboon
oboos5000000000000054000 3.2
uboboobdobobobooodoboboobon
oobooobOooobOoobOoobOoobooooOoooon
oobOoobOoobOoobOoobOoobooooOoooon
goboooooboooobbooobobooooboon
gbobooboobobobooboobobobon
uog

gboboboooboboboboobobonog
ugboboobdobobobooodboboobon
oobOoobOoobOoobOoobOoobooooOoooon
oboobOoobOoobOoobOooboooobooon
gboboooboboboboobooboboobooon
gbobooobooboboboooobobobon
gboboobooboboboobooboboobon
gbgbooobobobobooboobobooo

1.200000
goboobOooboobooooboz2024000
0000 59.1% 000000000, 2024bI OO0
gbobooooboboboboooboobobon
boboooooboboboboooboobooboon
ubobobooobobobobooboboboab
oobooooooon
gboogoosooconnooooooobooooog
gooboboogobobossegooobobooooon
goooboboboobobbbooo,z202100oon
boboooooboboboboooobooboboon
vboboooobobobuobooobooboboab
oobooobooooboooboooooobooobooon
oobooobOoooboooboooooobobooboboon
oboobooboobooboooboboobobooon
gbobooooobobobobooogboooobooobo
boboooooboboboboooobooboboon
uboboobooobooboboboooboo
gboobodboboobooodboboooao
oobooobOoooboooboooooobobooboboon
oobooboobooboooboooboboobobooon
gboooboooboobooblibooboobgn
gbobooooobobobobooooboboboon
ubobooboooboboboboobooboboan
OO0O0O0OO0O0OO00000O0O00O0Ryan and Deci,
00 0boobooooobooooooboobooon

OSmithetal, 201200 0000000000000

gbobooooobobobobooooobobgon
goboobooobobbooobboobboooobobo
gboboooooboboboboooboobobogob
ubobobooobobobobooboboboab
OOo0ooO0oOoO0oo0OoO0Do, 1995; Huang et al.,

.90.



gboboboobooboooboobobobobooooboooboobobobooobooog

2023; Ruffalo Noel Levitz, 2018[1]
odoo0oDoopooooooooooooooo
odoooDoouooDoobDoooooooooooo
0000000000000 0O0UDOodsakurai
and Watanabe, 20250 0 0000000000000
Jd00d00ooU0oooooUoooooogooooo
JoDddoooUuooUoDoUoooooogoooo
dodooo0oooooDoooooooDoooooon
odoDooooooDooDooooooooooog
odpoDoopDouopDoobDoooooooooooo
J000000oU0oo0ooooooooooooog
Jd00d00ooU0oooooUoooooogooooo
oooooooooooon
odoodoooooooooooooooooog
odoDooooooDooDooooooooooog
odoDooDoUoDooDoooooooooooo
0doooDooooooDooooooooooog
0oo0ooDoooooooooooooooodedg.,
Jd0DddooUoooDooUoooooogooogo
JdoDddooUooDoOoDoooooooooooo
odoDoooDoooooooooooooooooo
ooooooooooon

1.300000

gboboooooboboboooobobonbog
gobodbOvs.0ObOoo0oboobobooooobogaa
OOO0OO000BaiandClark, 2018 OO0 000000
2023, 00,2000 0 0000000000000
goboobooobooobbooboboobooooooo
gbgobooobooboboboomuooooboobo
gboboooboboboboooboboboooo
gbgbooobobobooboobooboboooa
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
obooboooobooobboobooboobooooooo
gbomoboobooooboboboooobobo
gbogoboooboboboboobooboboooo
gooogo

OO0O0O0OHuangetald20230 000000000
oobooooboooobooobbooboboobooooooo
ooboooboooobooobbooboboobooooooo
gisobggoboi1o0bbooboogoobogn
gbogoboooboboboboobooboboooo
gbobooobobobobooobooboboooo
gbgbooboboboboooboboboooa
oobooobOoooomoooboooooomoo

oobooobOoooOoooooboooobooooboon
oobooobOooobooobooooboooboooboon
oobooobooooon

14000000

godooooobooodoouoobooooo
gooobooooouobobooooboobooooo
odoDooDoUoooOooDoooooDOoooDoooon
0oQ0o0d204 0202l 00000000000O000
gd0o0oboo0oooboouoboooooooooo
godobdooooooooouooooooboon
gooobooddnDoododlIPW: Inverse
Probability WeightingD O O OO OO0 O0OO0OO000O
0000000 0O OUOATE: Average Treatment
Effect0 00000 OIPWOOOOOOOODOOOO
0doDodDooodoooomoooooooml
godoboooooooooooooooboon
gooobooboDdoooOUOATEODDOOOO

0000000000 O0destimandd 000000
goooooobooooobdoooATEODOOOO
o0Do00DoUopooUoooooooooooooon
00oDo00DoU0oDoooDooooooDoooDoooon
gooooobooobodobooobooooboon
OHuangetald202300 0000000000000
ddd0moooooooooooobooooooo
ddd@ooooooboboooooboooooo
odooooooooooooooooooooooo
0000000000 0000000000000
0000, 2021; Sakurai and Watanabe, 2025[T]

0doodoooopoooooooooooooog
O000O0E-value OOOODOODDOOOOOOOO
0 O VanderWeele and Ding, 20170 0 000000
goooboooobououoouobooboouooogo
godoboobooobuoouooooooboon
odoDo0oDoDoUuoDoooDoooooDooDoooon
00oDo0DoUoooooDooooooDoooDoooon
oooo

200
2100000000

gooobobogz20140 20210000000000
oobooboobooboob s49000000
gboboooobobobobooobooboboon
goobooooooobboogooalssednnon
7210000 8300000000000 *0000
ob401000000000000 18200S8D =

_91_



gboboboooooobogoooo

oS50 00D0OO0OO0DOOOOO0OOOODOOODOODOOO 2220000

ggooboboooobooobooo400b00b000O0 gbooboooboooobooboooboobooon
gbobooobOoobOoobOobboooboomog Am ooboobOoobOoobOoooboooboooboon
gooooooooBOoOOoOoOOOobOOODOOOD oooonooooDoOooo/oooDoODOoODODOO
goodol1gooobbb A0 2020000 2021 oobo/000D00oo0ooboooboooboooooon
gbooboobooboboboooobobobon uboboooooboboboobooooboboboon
oboobOooboobboobooobozo1900000 ooboobOooobooooboo=omooobooon
oboboooooboooooz2cz000000000 obOoboooboobo=1mo0oo00omooooon
oooObooooboooooobobooooooooon oboooobooOoomoooobobooobooooon
oobOoobOoobOoobOoobOoobooooboooon ooboobooboobooboooboobobooon
gbooboobooboboboooobobooboon oboobgom

O00O0O0OORversion4.4100000 00000000000000000000000
0000000000 MO000000mooooao
01000000000000 000000000 100000000000000
O0A OOB 0o 0o 000=000100000000000000= 100
0ooo o000 000 0000
JLbbooLDLn ooy Dooo 00000@MO000000MO000000000
2014 221 216 214 . 000000000 000000000000000
[098.7%0 0 96.4%U) 0 95.5%0 0100000000000000000=0001
229 230 225
2015 1 970%0 O0983%0 096200 234 000000000 00000=1M000000MmM0
2016 225 230 223 232 00000MO00000000000000000
L197.0%01 T1'99.1%60 1 96.1%0 00000000000000000010000
2017 225 228 222 232
[0 97.0%0 [ 98.3%0 [ 95.7%0] 00000000000 D00O=0001000000
2018 215 224 210 231 O0000000=1000000 *0
0 93.1%0 [ 97.0%0 [0 90.9%0
216 224 215
2019 94300 097.8%0 093.9%0 229 223000
2020 132 185 113 231 00000000000000000000000
[0 57.1%0 0 80.1%01 [148.9%0]
145 216 134 0Ooo0o0o0m@oomouooooooom oo
2021 pe1.4%0 09L5%0 056.8%0 230 00MO000000000000D0D0D0DOOO0O0O0
oo 1,608 1753 1,556 1,849 000000000000000000000000
[ 87.0%0 [ 94.8%0 [184.2%0 -

0000 ADODOODOODDOODBOOOODOOODOO ooooooooobooboooooo
goobbboooouobobbooouoobobbogo 0000000 oooooooooooo=o0mg
SSSSSDDDDDDDDDDDDDDDDDDD Q0O0o00O0=1mO00000

0000000000000 0000000000

220000 0000000000D0000=000000000

2210000 00000000=100000000000000

oobob0o0o400000000000000000O ooboobooboobooboooboboobobooon
gboboobobobobooooboboobooon gobobooobooboboboobooboboog

gbobooboobobobooooboboobon goooooDobOo=0bOOODObO=10000
oboo20140 20190 000001.0100M002. gbooooao
0200000r020020210000001. 01000 gbogbdobobooboobodbo4000an

2. 02000038 0300b00000000000 oooooboooooooooooooooboboon
goboilibooooobooboooooooooooOooe. 20140 2019000000000 0000OCOMO0O0OO
gliogbogoobobobooobooobo=o0da. gomooobbmobb202002021 0000
giliobomoboooboobobomobobo =10 gobomoobbooooooooooooboooon
gogoogn ooomoomoboooooooooooooon

oobooooooooOooomoboooobooooon

.92.



gboboboobooboooboobobobobooooboooboobobobooobooog

oobooobooo=omooboobocobobooooono
ob0=1o0o00oooobboobobocobooooooo
good
oobooboboobobooboocoooooooooo
gbooboooboboboboobooboboooo
gbogoboooboboboboobooboboooo
gbgoboooboboboobooobooboboooa
oobooooboooooobbomoooobooobomo

oooooomoooooo/ooooobooboooom

gbooooooomooooooooooooooon
gbooboooboboboboobooboboooo
gooooogosgooobbbobooooooo
gboboooboboboobooobooboboooo
obobooooboezois000o0o0oooooogn
boooobooobOmoooooooooooboooon
ooooooooo
vbobododzo4oboooboooboooon
gbooooobobon

2300000
bdobuooobobaobuoboobdabanog
oobOoobOoobOoobOoobOoobooooOoooon
oboobOoobOoobOoobOooboooobooon
gboboobobobobooooboboobooon
gboboobooboboboooobobobon
gboboobooboboboobooboboobon
ubobooboobobobooodoboboobon
oobooobOobobOoobOoobOoobooooooon
ooboobOooboooboooboo

300
oooooooObooobOoboooooooDDnD 20
uboboobodobobobooodoboboobon

gobooobooooboobboobomoobooobooo

ubobobooobobobobooboboboab
obOCO=o0100000003MmOoOOOOO0OOO
ooboobooooboooboooboooboboobobooon
O00o0DOO0OO0O0O00D0DDODOOBai and Clark,
2018 0000000,20230000boobooon
boboooooboboboboooobooboboon
vboboooobobobuobooobooboboab
oobooobooooboooboooooobooobooon
0000000000000000000x 010=
3.04,p=0.081, ¢ =0.050 000000000O0O0O
gboboooooboboboboooobooboobogoon
obooooood

200000

[ERN oo gooogo
goooo oooo oog 57.8% 09000
oooooo0o10 422% [O6560
gboob bobog oob 382% 05250
oo 010 61.8% [18480
gooo boo gon 32.8% 04870
oo 010 67.2% 09990
gooo boo god 39.7% 05900
oo 010 60.3% 08960
gooo boo god 61.9% 09200
oo 010 38.1% 05660
oooo oooo ooo 77.8% 01,2100
ooono 010 22.2% [0 3460
gooog oo goo 80.8% 01,2580
oo 010 19.2% 02980
oo oo gob 46.3% 07210
oo 010 53.7% 08350
ooooooonD oooo ooo 22.4% [O03480
oo 010 77.6% 01,2080

gboboobooboboobobboboobon
gboboboooboobo1ooobo

O3jooooobooooooooobooooooon

00000 0000 0000 0ooO 0000
gooodg=o0 ooogd =o, ooo =0, ooo =0, ooo =0,
oooodd =1 ooodd=1 oo =1 oogd=1 0od=1
00000000
G000 00000 =1 0.44 -0.09 -0.07 -0.07 -0.05
00000 000
9000 00000 =1 0.19 -0.06 -0.04 -0.05 -0.06
00000000
G000 00000 =1 -0.01 -0.07 -0.02 -0.04 0.02
000000000
G000 =0 00D =1 -0.33 0.35 0.37 0.33 0.22
0OoO00 0.15 -0.06 -0.03 -0.01 -0.03

gbgbooobdoboboboobobuobooooobooboboooboobobobooobaban

_93_



gboboboooooobogoooo

g400000oooooon

2

oooo oooo ooooo X 0 p
0oooo O soreran] D oo 48.09 0.19 <0.001
0oooo A e 51.40 0.19 <0.001
ooooooo O BoeaE] N 44.33 0.17 <0.001
ooooooo By e 28.20 0.14 <0.001

gooooo0ooo0o0obOooO00ooOoO00ooo0o0ooOoOo0o0@m@ooooo0ooooOoo/ObbOoOooooag

3.100000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000040 0000000000
0000000000000000000x 010=
48.09, p<0.0010000000000000O00O
00000000 MO000000Do0oonoooO
000000000000000x 310=51.40,p <
0.0010 00000y 1110=44.33,p<0.0010 00
000y 310=28.20, p<0.0010 00000000
000000000000000000000000
000000000000000000000000
0000000000000 000000000

3200000000000000
gooboooooouoodobooooboaa
do000oddoooooooooooooooooo
Od0oo0poooooDooooooooooooo
MO0 moomoboooooooo
go0dd0m@ooobmooooooobbooooo
goodbobooooobobobooooboooooogd
0000000000000 00O0ROCH Receiver
Operating Characteristic0 0 00000000000
0 000c O 0O concordance statisticl] 0 00 00 0
00,2013 000000 0.799 95%Cl: 0.776, 0.8220
goodoooooboooobobOvs.O00o0oooo
gooodoooobooooooboooooboooo
gooooooobomwprwiooooooooood
gooooooboobtboboooouoooooon
00oDo00Doo0oDoo0oDoooooooooooon
000000 1%o00 1% 0000000 9900
go0ooodloo0oo0o0o0o0o0o0o0o0oobbbon
000 *0000000Austin and Stuart, 201501
000ooooooobooooi1.020 3256000
pglro30 78l 000ddoOoirwOoooooon

0o0oDo0oDooUoooooDoooooooooDoooon
0oo0ooooooooooDi1moooaPwoon
000D o0o0o0o0oDoD0OO00OoOooDodsMD:
Standardized Mean Difference0 00000 0.1 00
ooooOos50o000oooooooooooo
oopooopoooooooooo

1PWAT 1PN
| FBEARE
02 C FFEEAZE
e , —_
&0 |_JJ tuw -[_I
0.2

0,00 1.00 000

BERAIT
Oi1gmiPwioooooooooono

0. 25 0.5 075 0.15 0.50 e 100

gsgiwioooognon SMD

SMD

Hbd IPW [ IPW [
oboooooooogwd 0.372 0.053
obooooobdbwb 0.149 0.010
oooooowd -0.013 -0.001
goooobooboooodwb -0.280 -0.035
gogo 0.304 0.015
0000020150 %0 -0.010 -0.000
0000020160 %0 0.024 -0.001
0000020170 %0 -0.015 -0.002
00O0o0od20180 %0 0.009 -0.005
0000020190 %0 0.006 0.003
0000020200 %0 0.014 0.003
0000020210 %0 -0.017 0.001

gmobobobooobooboob 2014000

3300000000000
goooooooomwrwboboooooooooooo

OD0OO0000O0OATEDODODODOOOOOOO e D

gobobobooboooboooooooooouobbooa

.94.



gboboboobooboooboobobobobooooboooboobobobooobooog

oelO00O0OO0OO0OOOO0OO0ODO

oooo 0ooo 0oooo Y- O ool p
noooo 006560 006950 0 -o.ig'sl,qg.omm 0 o.s%g,4g.84m 0.001
noooo 000380 006530 0 -o.igél,cfgmsm 0 0.4%86,3(:)3.821|] <0.001

e 000350 000540 0 -o.igé(,)?g.oe,sm 0 0.52'5,63.852D 0.001
noooooo 000500 000530 O -o.igbl,q(llomm O 0.5%'2,55.84% 0.001

gbobobooboooboobobobobooooooboobooboboboboobooobooobon

voboooooooooobooooobooooooo
goboboooobobbooooooooobobbbooo
0000000000 0ATE =-0.103, p=0.0010 00O
0 OOATE=-0100,p<0001M O O O OOATE=
-0.098, p = 0.0010 OO0 O OO0 0 O ATE =-0.101, p = 0.0010
oooObOboOO0O0o0oooooobooooooooo
ooboooooooooboooooooOoobOboooo
oo ooooooo
oobooOooooboiob00000o0ob0ooooDoo

340000
ooodoooooooooooooooooog
0 O 0 E-valued VanderWeele and Ding, 20170 0 O
000000000 0d00dE-value DOOOOOODO
oooooooooooooooooooooooo
Oo0oooooooooooooooooooooo
O00000000OE-value 0O0O0OOO0OOOOOO
Oo00oooooooooooooooon
00000000 0OE-valued 179000000
o0oodooooooooooooooooooo
0000o0ooooooooooooooooooo
1790 000000000000 DOD0O0ODOO0OO
oo0oooooooooooooooooooooo
O00OE-valued 183000000000 17600
ooo0ooDoo 1780 0U0ooOooOooOoooOonO
0oooooooooDoooo2o000000000
ooooooDooooooooooooao
O VanderWeele and Ding, 201700 0 00O QOO0
oo0oooooooooooooooooooooo
oo0ooooooooooooooooood

400
gooooooobboooooobobooooooo
ugbboooooboboooooobooobobooooa
gooooooooobbooooboooamwrwiogg
ooooOoOoOoO0oooooooobbbOooobo20140

az20000obooboobbooobooboon
ugboobbooooooboooboooooooooboo
goobooboooobobbobooooooooboo
UATEUDOOOO0O0O0O0DOO00OO0O0000oaon
ooooooobbooooooooobooobooooon
oobOboboooooobobooooooooooooooo
gooboooooooooooobbooooooon
gboooboooboobi1oobbobbobooboo
oo000oooOoobo0d0EBvalueJOOOODODO
ugooboboboboodgoobooooaouobobooodaa
oobo0oooooboooooooooonooo

4.100
Jo000DU000o0oooD0oUddoooooooog
JooouoodooooooUoo0ogdoooooo
oo0ooooooooo00oo0o0oooooooo
oo00D00o0oooooooooooooooooog
0o0o0oDoooDoDoooooDO0Oooodedg., Huang
et al., 2023; Sakurai and Watanabe, 202510 0 0 0 00
Jdod0oooooU0oooouoooooooooo
Joooodooooooodooooogoooog
Od00doOo00ood0oooooouoooooo
0doDo0oDoUoooOoDooooooDooooooon
00oDo00DoU0oDooDoooDooUoDoooooon
000Do000DoU0oDoooDoooDooDoDoooooon
O0EwvalueDOOODODOOODOOODOODOOODOOO
JdoodooUooUoDoUooooomuouoooon
Jd0d0000oU0DoOoU0DOoUoooUoDoUooooon
odoD0U0oDooUuoDooUOoDoUOooDoUoDOoUOoDooOon
odoDo00oDoUoooooDoooDooooooooon
odpoooDooooooooooooon
0000000o000o00o0ooooooooo
Jo00o0o0doDoUoooooooooooooo
Jd0d0000oU0DoOoU0DOoUoooUoDoUooooon
odoD0U0oDooUuoDooUOoDoUOooDoUoDOoUOoDooOon
odoDo00oDoUoDooOooDoUooooDooOooooon

_95_



gboboboooooobogoooo

gbgoboooboboboobooboobobon
gbobooooboboboooobobabod
oobooooboooobooobbooboboobooooooo
goboooobooooboooobbooooobo
gbooboooboboboboobooboboooo
gbogoboooboboboboobooboboooo
gbgoboooboboboobooobooboboooa
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
gobooboooobooboobbooboboobooooooo
gbooboooboboboboobooboboooo
gobobooobobooobboooboboooobg
gbgooboooobooboogn
oobooooooobooomioboobooonoo
oobooooOobooOooobOoobOoobooooooon
goooobooboobO200bo0o0oboooooo
obooboobooobooboobooboon
gboboobooboboboooobobobon
ugboboobooboboboooobobobon
ubobooobobobobooobaobob

4200
do0odoooooooooooooooooog
gddoboooboobodobooooooobooon
gododooooodddeg,, 000 ooooog,
Huang et al., 20230 00 000000000000
goooboooboobtboboooouoooooon
Oodoooooooooooooooooogoo
Ooodoooooooooooooooooogoo
gddoobooobooodooooooooooon
godobooboooouooobooobooao
godooooobooboooooooooobo
goooboooboobtboboooouoooooon
Dodoooooooooooooooooogoo
Oodoooooooooooooooooogoo
godboooobooooooooonbo, 2021000 O
gddobooboobodooooouoooooon
gooobooboobdobouoouoooooon
goooboooboobboboooouoooooon
Oodoooooooodguooooooogg
oooo0odoooooodooooooooooo
gooboooooboooboooooooboooooon
gddboooobooooooooboboooooooo
00000000 0OD0 OdSakurai and Watanabe,
205 000000000 boooobooooooon
O000d0o0o0o0dooooouooooooooo

gobbobobooouoboboboooboboooooooaoo
obooooooooooOobbOoO00o0o0ooooooo
gooooObO0oooooooooobooooboooooo
gobbooooboooooooooooboobobon
googooooooboooobboob

4.3 00
obooooooboooobooobooobooooog
ooboobooobooobooobooobboobooon
gbobooboooboboboboooboobobgoon
gboboboooboboboboooboobobon
gboboobooobobobobooobobooboon
vbobobooobobobuoboooboboobogab
ooboobooboooboooooobbooboon
ooboobooboooobooooooboboobooon
oboobooboobooobooobboobobooon
gboboboooboboboboooobobgon
gbobooooooa

O

1000000000 ooooooooobooooooon
goobooooooooobobooboooboooo
gooooooboboooooboboooobobooooga
gooooooboooobobuoooobbuoodg
goobooooboobooooooooooooooo
gooooooboooooobooooobobooooda
goooooobboooooobooooboobooooa
goooooooboboooooboooobboood
goodooobbooobobbbuooobbbboo
gooooooboooobbuoooobbbuood
goodobobobooooooboooooooooaa

2000 000000000000 0O000O0000O00
ATEOODODOOODODOODDODOOODOOODOOOOOO
gooooooOoOie,00b0O0ObODOOOOOOOO
MARO Missing At RandomO 00 OO0 Q0000000
goooboobboobooboobboooobo
O0o,20170o0o0o0o0ooooooooooooooa
000 ATEODODODODODODOODOODOODOOOO
Odo0o0O0O0bdATEs=-0.100,ps=0.001L0 0000
0o0o0b00oooboobo0oouooboono ATEODOO
gl oooooooo

odddfdbodooooobooo0oooooooo
000000000 OoATEDOOOOODOOOOOOO
ddood vs.0ooooooooooooooood
goooooobooobobooboboooobooooa
gooodobooooboobboooooboooooa



gboboboobooboooboobobobobooooboooboobobobooobooog

000000000000 0onooOOgATEODOOOO
0000000000000 0000000d0principal
stratification0 0 0 0000000000000 0O0O0O
Oeg., always-taker: 00 0000000000000
gdoodoooooooooopoooopoooooo
000000000000 O0OO0Frangakis and Rubin,
020000000000 000O0O0D0O0DOOO00n
0ooooooooooOo ATEDODOOODDO
A000000000000D0000000000000O
Joo0oooDooooooooooD 1%0n=16100
O1%n=160000000000000000000O
00D0000000On=152400000000000
01%0oooooooooooooooooooogo
0000000000 1%wooooooooooooo
000000o0o0o0oooooooooooooooog
000000000oooooooon 10000000
pgoobdddooooooooobobooobooooo
0ooooooooooooooo ATEDDOOOOO
0ooooooooooooooooooooooog
OOATEs =-0.100, ps = 0.001 0 0000000000
0000ddoooogdopooooooooooooo

goono

Austin, P. C. and Stuart, E. A.0 20150 “Moving
Towards Best Practice when Using Inverse
Probability of Treatment Weightingd IPTWO Using
the Propensity Score to Estimate Causal Treatment
Effects in Observational Studies,” Statistics in
Medicine, 341 28] 3661-3679.

Bai, H. and Clark, M. H.O 20180 Propensity Score
Methods and Applications. Sage PublicationsC O O O
goooooooozo3ooooooooood

Frangakis, C. E. and Rubin, D. B.0J 200200 “Principal
Stratification in Causal Inference,” Biometrics, 58 1]
21-29.

gpoopopozo0000 000000000000 0O0O0ODO
goooooooooooooooooo.

Huang, Y., Huang, M., Wang, H., Chen, Z., and Liu, X

020230 “Do College Entrance Examination
Admission Characteristics Influence Students’
College Satisfaction? Evidence from China,” Frontiers
in Psychology, 14, 1115867.
https://doi.org/10.3389/fpsyg.2023.1115867

gooooolest0ooooooooooooooo
Jooooooomooooooooy, 30-41.
0ooooz20210000000000000000000

ooooooooooooooooooooooooon
00000000Do4s, 131-135.
0000002020 000000000000 0O0OO
ooooo
https://www.mext.go.jp/content/20220128-mxt_
kyoikujinzai01-000020293-1.pdf]1 20250 70 2200
000000202420 OO0 O00DO0OO0OO0OOOOODODO
00o0oooooooooooomooooon
https://www.mext.go.jp/content/20240709-mxt_
kyoikujinzai01-000022259 03.pdf120250 70 2200
00000D2024b00 00 6000000000000
goooooooo
https://www.mext.go.jp/content/20241213-mxt_
chousa01-000037551_01.pdf120250 70 22001
O000002024c00000000000000000
Jo0D0oooDoooooooooooooogooog
https://www.mext.go.jp/content/20250124-mxt_
kyoikujinzai01-000039457_1.pdf1 20250 70 2200
ooooOozB000000o0oooooooooon
00ooo00ooDoooooooooooooooog
000000000000 D247 20 73-85.
Ruffalo Noel Levitz(]l 20180 “2018 National Student
Satisfaction and Priorities Report: Focusing on
Satisfaction Levels for Demographic Subpopulations,”
Education Resources Information Center
http://files.eric.ed.gov/fulltext/ED606626.pdf] 2025
0702200
Ryan, R. M. and Deci, E. L[ 202000“Intrinsic and Extrinsic
Motivation from a Self-determination Theory Perspective:
Definitions, Theory, Practices, and Future Directions,”
Contemporary Educational Psychology, 61, 101860.
https://doi.org/10.1016/j.cedpsych.2020.101860
Sakurai, R. and Watanabe, T 20250 “Do Involuntary
Enrollees in Teacher Training Courses Aspire to Teach?
A Survey of First-Year Students at a Japanese National
University,” 1Al Letters on Institutional Research, 5.
https://doi.org/10.52731/1ir.v005.392
Smith, H. J., Pettigrew, T. F., Pippin, G. M., and
Bialosiewicz, S.00 201200 “Relative Deprivation: A
Theoretical and Meta-analytic Review,” Personality
and Social Psychology Review, 167 300 203-232.
000000000 0020170000000000RDO
Jo0oooooooooooooooo.
VanderWeele, T. J. and Ding, PO 20170 “Sensitivity
Analysis in Observational Research: Introducing the
E-Value,” Annals of Internal Medicine, 1671 4[] 268-274.

_97_



goou

goooooboooonoD 360098-1050 2026

Jobboooboooobouoooogn
—JLscPOO000D0O00D0OO0O0D0O0DOO0O0DOO0DOODOO0DO00D00D00—

gbobooooboboboooo

bodobuobuooboobooboobboboboobuoobobbuoobuooboboooboaoba
gbobobooobobobobobooooooboobobobooobobobobooboobobobon
gboooobobooobooobboooboboooboobbooobboobobboobboooo
ooboooboobooooooooobooooOooobOboobOooboooboooooOoooooobOOoobOOoOoDn
gboboboooboboboboobooobobobobooooboboboobooboobobobon
gboboboooboobobooboooobobobobooobooboboon
oobooobobooobooboooooooooooooooobOooboooboboooboon

1000000
gboboooobobobuobooobobabod
gboooobooozo400oooobooooooo
obooboooobomooooooooooo
gmoobgobooo ssobobgooooobmo
oMmoboboobolel00O000b0O0OO0OOODOO
gbgobooobobobooboobooboboooa
ooboooboooboboooboobobon2o00
obooobooobobooooboooboooboooon
gobooboobooobbooboboobooooooo
gboobooooobooboboobon
gboboooooboboboooobobobog
obooooboobmoboooooboooboooooo
oboooobooboobooobooooooooo
ooobobo &OO0OO0O0O0O0O0O0OO0DOOO202400
goboooobooobooobooboebOonooon
gbooboooboboboboobooboboooo
gobobooobobooobboooboboooobg
5040 00000DO0O0DOOODOOODOOODOOO
oboboooboomobooooboooooooboo
gobOo4000000000D0000DOOOO0DOO
gbooooobooobooooooboooooon
gbzoz4a00oobOOoooooobobooobooo
gbogoboooboboboboobooboboooo
gboboooboboboobooobooboboooo
gbgoboooboboboobooobooboboooa
ubgoodobobuoboboodbaobgan
ooboobooboooboocoooooooooo
goboobooobooobbooboboobooooooo
gbogoboooboboboboobooboboooo
gboboooboboboboooboboboooo
obooboooooooomooooboobooooon
ubgboobobobobooobooboboooa

uboboooobobobuobooboboban
ooboooboobbooboogoo

20000
gooooobobobooboobobooooo

bobooobooboboboobooobooboboon

uboboooobobobuobooboboban

oboomoomoooboboooooooooon,

2011; 00,2020 000000000000000
00,2014, 00,202000 00000000000 0O
gboboooobobobobooooboobobon
oooooo, 2016, 0000,202400000000
ugboboooobobobuoboobobobon
ooboooboooboooooooon

ooboooooooooooooboooboooon
oboobmoozoooooooooooomo
gboboooobobobooboooboobobon
oogzo00n0o0ooooooooooooon
gbobooobooboboboboobobobon
bobotooobobobuoboobooboban
ooboobOoobOoobOoooooboooboon
ooboobOoobOooobooboooboooboon
gboboooobobobobooooboboboon
gbooboooboooban

gbdboboooboobobobooboobobo
goboboooboodoobbooobbooobooa
iooo0ooboobooboboobooooobooon
gbz20li0ooooooboooooooooboon
gobooboooboooboobouobooogoobo
iob0booobboobbodobze2za0b Db
gbobooboobobobobooobobobon
ugbobooboobobobobooobobobon
oobooooooon

.98.



gboboooobooboobooboobo

gbobooooobobobooooobobonog
ubil1boobooboobooboboboboboba
oobooooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gozozooopoooOoOODOOOOOOOOOOOO
gbogoboooboboboboobooboboooo
ooboobobooozo7vODooooooooooon
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
gobooboooobooboobbooboboobooooooo
goooooobooo

gboboooooboboboooobobobog
gboboooboboboobooobooboboooo
ubgbooboboboobooboboboooa
gboooobooooboobooooboobooon
ooboooboooobooobbooboboobooooooo
gobooboooboobboboboobooooooo
gbogoboooboboboboobooboboooo
gboboooboboboobooobooboboooo
gbgobooobobobooboobooboboooa
ubgboobdobobobooboobuoboood
ooboobooooooboooboooo

3000000000
3.10000000

0000000000000 00O0O0o0Oooonoo
000000000000 00D0000O0oO0o0ooOon
0 00 Japanese Longitudinal Study of Children
and Parents: JLSCPO 0 0 0000 O0O00O0O0DO
JLSCPOO20150000000000000000
0000000000000 0mOoonoooonoo
0003000000000000000000D0O
000000 MOo0000000o0O0oooooooo
000000000000 000000000000
000000000000 000000000000
0000000000000 0o0oooooooo
20240

0000000020170 000 202300000
0000000000000 7000000000
0000000000 1000000000000
0000006087000 000400060000
00000000000 mMU00ooooomooo
0000000000 0000000000o00o0o
0"0oOooooooo289300000000

0100000

00 010203550 ppo owo 000
20150 O 0O |O O a a

2016 | o o O |O a 0 0

2017 | o o o 1,401 975 69.6 440
2018 | o o o 1,493 1,014 679 457
2019 | o o o 1,530 798 52.2 436
2020 o o o 1,449 991 68.4 427
2021 o o o 1,343 894 66.6 394
20220 o o 1,374 698 50.8 363
20230 O o 1,370 717 52.3 376
oo o o 0o 9,960 6,087 61.1 2,893
3.200000

obooooooogoJLscpoOobonooooOonOO
ooboooboobbooboboobooooooomon
oobOO0oooooooobooooobooboooo o
ooboosboboooooooooooooooogon
gbobooogb,zoezo0ooboooboobooobon
gbobooboooboboboboooboboboob
oobDOo0O0O0o0b00o0ooDes0D0O0O550 64045
054044 0000000000000 100000
oobooboooobooooboooooobobooboon
0000 00Ox2I60=117.498, p <.001, Cramer’s V
=143 00ouoooooooooooooon
gbobooobooboboboobobo

—f% kB e
IRE4E65EL E (n-389)
55~64 (1=1.109

45~54 (1160
MU G229

353 [ 126 |

332 [ 230 |
Cramer's V=143

p<001 x 2

0i1inooooooboooooooono

gbooobooooooobooooooboooooog
oooooboooooomooooboooooooon
ooooobooooomooooooooooooo

gboooboobooboooooobooboboobog

gbobobooboboboobooooboboon
gboboooboboobobooobooboboogn
uboboobdobobooboboboobobobon
ooboooOoboobooooooooobbooboon
ooboooooooobooooobooboon
gbobooobobobooboobobobobon
gobobooobooobbbe=0500000000
Op00000O000DONMO00D00000000
bobooobooboboobobooboooboooooboa

_99_



gboboboooooobogoooo

3.300000000000RQO
obooooobOooooboooorQUOOOO 3
goooo
RQUOOOOOOOOOOOOODOODOOOOO
gboboomoooboobmoooboboooo
gbogoboooboboboboobooboboooo
gbgoboooboboboobooobooboboooa
ubgboobdobobobodoobobon
RQUOOOOOOOOOOOOODOODOOOOO
uboboomoobooooooobooboooooo
gbooboooboboboboobooboboooo
gmoboobobooooboboboboboobobo
gboboooooboboboobooooo
RQUOODOOOOOOOOODOODODOODOOO
gobooobOOooooboobooobooobobooo
ooboooboooobooobbooboboobooooooo
gobooboooboobboboboobooooooo
gboooobobobobooobobon

400
410000004
ooboobooboooboocoooooooooo
goboobooobooobbooboboobooooooo
gboobooboboboboobooboboooo
goooooboooboobobbooosbobog
gbobobooboobobooboobooboobaoso
250000000000000000O000DO000
oobooooOobobOoobOo2000000000A0
uobooob200000000000

g20gooooogbooboobooobooo

ooooo ooog 00oooQ

FO pd n® FO pO n? FO pO n?
48.19 .000 .054 13.30 .000 .010 .27 .951 .001
57.07 .000 .067 21.81 .000 .017 .69 .657 .002
54,77 .000 .071 26.19 .000 .023 .42 .863 .001

go

01
02
o3

ooooobooooooobobooooobooo 2
gboooooboooobobobooooooesno
2238[=57.070p <0010 O 00D OOOO0O0OB20
2238[F21.810p<00l0 0 0D0OD0OO0OOOOO
Ubob0ooo0000eed2238.690ns000000
goboboooboboobobbooobbooooboDbo
gbooboooboboboboobooboboooo
gbobooobobobobooooboobobon

ooboooboboobboobob 200000000

OCOOO00OTukeyOOOOOOOODOOOODOO
ooobooooboos3sgooooooooboon
ooboobOoooOoooobooooooboooboon
oboboobooobooooooooooesboon
gboboooobobobobooboboboon
gbooooboooboobooboboboobobo

goboboobooooobbooobboooboboog

oobooooboobmobooooooobobooboon
oobooobOoooOoooobooooboooboooobooon
oobooobooobooobooobooobooonDn

g3apooooooooogno 2000

000 00oo
OO0 b5 gp oo FO pOd n°? Hoon
6500 1940 21.03 19.21 3.46 .033 .022 0O >0 0
550 64 17.27 18.32 16.52 6.89 .001 .016 00>00000
450 54 15.38 17.02 15.25 13.50 .000 .029 00>00000
4400 1311 1562 1343 4.95 .008 .053 0O >0 0

4200000000
421000000000
00000000000000000000000
00000000000000000708000
000000010000000000000000
00001000000000000%000000
0000000000000 00000000000
00002000000000000000000
gooooo

o4000000000000O00C0O000000O

ooooo 0ooog ooog
FO pO n?® FO pO n?® FO pO n°?
0 1 1534 .000 .019 6.08 .002 .005 2.33 .030 .006
0 2 27.87 .000 .034 2.62 .073 .002 2.63 .015 .006
0 3 3391 .000 .038 55.11 .000 .041 2.39 .026 .005

4000000000000000C0DO0O0O0O0
gboboooobobobobooboobobon
gboboooobobobobooobobobon
0000n°0000 1000.00500 200 0.0020
o3gbo.o4i00bobo3gooooooobooon
oobO300bob0obobooboooooobooboooon
ooboobooobooobooooboooboboobooon
00000000000 On%0.010000000

gboooboobobobooboobobooooo
gboboooboobobobobooobobobon
st0000b00oboooobooobooooomonog

- 100 -



gboboooobooboobooboobo

ugoooobobooooooooobobobobooodad
oboooooobooboooogoestoonoOoonon
2000000000000C0O0O0DO0O0O0000
oboobg4s50540 4400000100 2000
goobbmobboboooooooooooboo 3
gboboomooooobobbobooobomo
0MO0000000000000000M 0N %0
goboboodobobooobbooobbooooboga
gbobooboooboobooboooobooboooon
ooboooboooobooobbooboboobooooooo
gomobomoboogobooooboboboooo
gbooooobon

gsooooaooaon
oooooo oooog

oooo oo 00 00 00 FO pO n? gooo
0 1 1205 126.2 146.6 1.19 .306 .007 O
6500 0O 2 1432 1479 126.1 0.49 .612 .003 O
0 3 289.6 254.1 2023 4.61 .011 .029 OO >00
0 1 1116 98.4 1157 3.22 .040 .007 OO >00
55064 O 2 120.1 111.1 137.8 2.67 .070 .006 O
0 3 261.1 208.4 180.1 17.52 .000 .038 0C>00C00D
0 1 1066 84.2 86.7 11.43 .000 .023 0CU>00C0D
450 54 0 2 108.3 80.1 85.3 14.13 .000 .029 00>00000
[J 3 231.0 134.7 133.4 63.07 .000 .122 00>00000
0 1989 68.8 90.3 3.20 .043 .033 OO >00
4400 0O 2 85.2 743 71.6 0.65 .523 .007 O
0J 31926 101.1 68.8 14.70 .000 .137 00>00000

422000000000

O0MmodoooooooDoo@mooooooog
ooooDo0oooooooooDooooDoDoOomao
0,1997000000000000000000O000
0000000 00ddooododDbDeci and Ryan,
20 0do0poooooooi1o00oooooo
odoDooooooDooDooooooooooog
0doDo0oDomoo0oooooooooooooon

00oDo0DooooOoooooooooooog
J00d20000000000000400000
o000 moooooo 40@mo0o0ooon
030@Mioodouou20@ou0ouoooan
0l00000ooD0ooooooooo 20000
ooopooood

el 0d0000O0DDODUOOOOODOOOOO
00 oDooDo00omooooooooooooon
Jo0Ddodoo00muoooooooooooon
o000 ooooouomooog
0odoooU0oooooDooooOmoooooan

ooboooobooooooboobooobooobbooobn
04000000000000000n°000000
oobooobOooobooobooobooobooobooon
oooogo

Uel000O0OO0OO0OO0OO0OO0OOOOOOOOOOO
odz2000

ooooo oooo oooo
Hu FO pO n® FO pOd n® FO pO n?
2755 .000 .033 3.82 .022 .003 2.01 .061 .005
12.56 .000 .015 4.54 .011 .004 1.83 .090 .004
5.24 .001 .006 4.91 .007 .004 .66 .679 .002

16.46 .000 .020 3.19 .041 .003 .99 .431 .002

oooooo
oooooo
oooooo
oooooo

ggobobooooobooobobooobobooon
uboboooobobobuoboobobobgan
ooboor700b0mOo0obOOoooOOoOoooboon
tomobomoobooobooobooobooobooon
gobobooomoboboooooboboooobooooon
gbobooobooboboboboooobobobon
ubobooobobobobooboban

Or700o0o0OD0O0O0O00O00o0oz2000

ooD oooog
Hoot 00 00 0od FO pd np?
2.74 2.62 254 9164 .000 .008 0O>00000
2.26 2.16 2.09 6408 .002 .005 0O>00000
2.84 2.92 2.94 3520 .030 .003 O

291 297 2.81 3431 .033 .003 O0O>00

oooad

oooooo
oooooo
oooooo
000000

4300000000
431000000000
goobobooboboooobbboooooboboooo
ubobooobooboobooboooboooboooboa
gboboooboooboboobobooboooboooboooboa
ugboboobdobobooodobobobobon
oooooboooomooboooooooo1omo
goobooboooz20@oooooooooogn 3
gmogoooobobooooob40000D00O00
ooboboooooboooobbbooobobbooog
gbobooobooboboboboooboobobon
oooooboooo20000o0oo0obo0ooo
ogsbobooobooooooboboooobooonong
oooobooboobooboooboi1bo 20000
goooooooboboboboobooobb3bbobon
000000000 000000000000000°0
uboboooooboboboboooboboboon
oooz00000000000O0O00000O0O0

- 101 -



gboboboooooobogoooo

gsgoooooooooooboooboooooooo

ooooo oooo oooo
FO pO n? FO pO n? FO pO

0 1 1164 .000 .014 2.41 .090 .002 2.57 .017 .
0 2 1445 .000 .018 1.97 .140 .002 2.63 .015 .
0 3 21.07 .000 .026 4.17 .016 .003 .33 .920 .

RN

006
006
001

gooooOoooooooo 2000

ooo 0oooo
DDDDDD[I]DDFDpD 2 Hoon
6500 2.62 2.45 2.63 0.788 .456 .005 O
550 64 2.58 2.44 2.37 0.568 .567 .001 O
450 54 2.21 2.24 2.02 3.048 .048 .006 OO >00
4400 1.882.352.195659.004 .057 OO >00

gbogoooooboboood
ooboooooooobbooooobobononoo
ooboooboooobooobbooboboobooooooo
goboobooobooboobboobboooboestoOn
550640000000000000000O00O0OO0
gboboooboboboboooboboboooo
gbg4s0 s404400000000000000
obomoboooooboobooooboooboooooboo
ooboooobooOoooom 100000000000
g3boooboooboooobooobobooon
gobi1b02000b000@™oboooooboogo
gbooooobobobobooobobooboo

4320000000000000
oobooobooboooboocoooooooooo
gbooooobooboooboboooooobooboon
gboobooobobobobooobooboboooo
gbogoboooboboboboobooboboooo
goooboboobboooomooboooooboboao
4A0Mobooooobooospomoooooobon

gloooooooooooooooooooboooono

ooooo oooo oooo
FO pO n? FO pO n? FO pO
0 1 858 .000 .010 3.52 .030 .003 2.34 .030 .
0 2 11.95 .000 .015 1.45 .236 .001 1.52 .167 .
0 3 10.07 .000 .013 4.44 .012 .004 2.05 .056 .

oo

006
004
005

Ui1unodgoooooooodoo1oao

god gogo
00 00 oo FO pO
6500 2.652.35 3.07 7.155 .001 .041 00O>00>00

gooo gooo

2

550 64 2.63 2.48 2.60 0.935 .393 .002 g
45 54 2.44 2.39 2.37 0.708 .493 .001 g
4400 2.24 2.36 2.31 0.350 .705 .004 )

0000200 0000000000000 100
0000000000000 00000000000
01000000000000000000000
0000m1000000000000000000
030000000000000000000
0000000000000 000000o0oono
001000000000001100000000
00o0000MmMODes000000DND0OOOO
00000000MO0O0000moooooooo
000000000000000000000000
0000000000000 0000000000 2
0000300000000 00000oooon
650 000000000000 00D00oonoonn
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000000000MO0O00000000000a0
0000000000000 00000000000
000000000ooooo

440000000000
gbooooombooooooooooobooonogo
ooboobooobooboooboooboboobobooon
gboboooobobobobooooboboobgoon
gbobooooboboboboooboboboon
gboboooboobobobooboobobobon
uboboooobobobuobooboboban
ooboobOoooOooobooobooobooobobooon
oobooboooboooboooboooboobobooon
goboboooobbogooobbooobbooooboDbo
gbobooooobobobobooooboboboon
oobooobooooboo 200000000000
gbooooomooboomooobooooo
obooooboOOoobooooomoooooon
obooooboooOoOoooooomoooon
goboboooobooonooobbooom™mo
gobboooobboooobboOonooooboboo

goboboooooboboooobobooobobooOonog

oboobooomobooooooboobooooooon
oobbOe0OobOOoObOOODbDOODOOOOOOO
obobobo40@moO0oooco0o30omoooonn
2000000000 100000000000
oboooboobooboobooboobbobn 2
ooboooobobooobooooobOoi120000
gbobooobooboboboboobobobon
ooboobOooooooboooobomooooomo

- 102 -



gboboooobooboobooboobo

O12000000000C00000O0DOOC00000

ooooo oooo oooo
ooooo ,

FO pO n? FO pO n? FO pO n?

Ooo0 17.30 .000 .031 4.04 .018 .005 .55 .774 .002
OoOoO0DO 3629 .000 .042 12.80 .000 .010 .88 .512 .002
oooOogd 17.26 .000 .030 3.20 .041 .004 .64 .702 .002
00000000 43.03 .000 .049 15.84 .000 .012 .72 .634 .002
oooooo 1093 .000 .014 2.60 .074 .002 2.61 .016 .006

00000000 1831 .000 .027 1.07 .345 .001 2.40 .026 .007

O110oo0ooooooog 2000

ooo oo0oo

B8 ooooo 00 00 00 Fo po qe 0000
oooo 2.96 2.86 3.05 0.43 .651 .004 0
0oooo 2.96 2.83 2.97 0.69 .501 .004

65 00000 2.65 2.52 2.57 0.40 .674 .004 0

00 0poo00000 2.81 2.72 2.63 0.65 521 .004 O
000000 2.52 2.54 2.97 3.28 .039 .020 00 >00
00000000 3.03 3.28 3.31 3.66 .027 .027 o
oooo 2.95 2.51 2.58 2.12 121 .007 o
ooooo 2.94 2.47 251 511 .006 .011 OO0 >00

s50 00000 2.62 2.14 2.09 2.25 .106 .007 o

64 OOOO0D0OO0 277 2.20 2,16 7.95 .000 .017 00 >00000
000000 2,57 2.37 2.53 1.03 .358 .002 0

00000000 3.11 2.92 3.22 3.89 .021 .010 00>00000

oooo 2.53 2.27 2.46 7.49 .001 .023 OO >00
ooooo 2.45 2.24 2.16 10.63 .000 .022 0O >00000

450 OOOOO 2.16 1.96 1.94 5.75 .003 .018 0O >00000
54 goOo00000 221 1.99 1.88 1410 .000 .029 00>00000

oooooo 2.32 2.25 2.38 1.38 .252 .003 O
00000000 285 2.75 2.81 1.30 .273 .003 0
oooo 2.43 2.27 2.23 0.69 .506 .011 O
ooooo 2.41 2.03 2.07 5.37 .005 .054 00>00000

44 00000 2.02 2.10 1.78 1.74 .180 .028 O

U0 gooooooo 241 1.91 1.59 6.60 .002 .066 0O >00
oDoooo 2.45 2.17 2.02 4.20 .016 .043 00 >00
00000000 272 2.62 2.58 0.34 .716 .004 0

oboomobooboooooboobooooooo
oboomoooooomoooooooooo
gboboooboboboboooboboboooo
gbooooobg
oobmooooooobooooboooboooono
UwiBgooomooesuoooomuooooonn
oboboobooocobooooooobooooboooon
oboobOoobOooboobOooboooobooon
gmodbom@bobobo™mooooomon
gboboobooboboboooobobobon
OOoooooooooooooOonDTukey 000000
uboboobobobobooooboboobon
obooboomoooooooooobooooboooon
oboobOoobOoobOoobOooboooobooon
gbobobooobooboboboooobobooboon
goboboooboboobbooobobboooooDo
gboboobooboboboooob@mob@mo
ugbgbgoooobobobobooo

5000000
gdoooooooooooobobbobooboRrQO
oobooobooooooooooon

51 RQUUIDDOOLO0OUOOOOOOOOOooOOO
obooobooood
gbooobodgboboobooodobobooooaon
oboooooocooboooobmobooooon
oobooobooobooooboooooobobooboon
oobooooboooobboooobooooon
omoboooooboobooobbboooobbooon
tobmoomoobobooooboooooboobo
ubobooboooboboboboobooboboan
ubobobooobobobobooboboboab
oooboooooboobboboooooboobomoooo
oobooboobooboobooobobooboboon
gboboooobobmobomoooboobogoon
gbobooooboboboboooboobobon
gboboooooboboboboooboboobogon
ooboooboooboooobooomoomooboon
ooboobOoobOooboooobooooboooon

52RQUUIDOOODO0OOOOOOOOOoOoOOO
obooooood
gboobooboboobooooboboooooo
bobooooboboboboobobobogan
oobooobooooboooboooooobooobooon
oobooobOoooboooboooooobobooboboon
oobooboobooboooboooboboobobooon
goboobobogestobbooobooobooon
uobobooooobooobboo@mobmoon
goboboooobboobobboobbooooobooba
uobboodoobooooobbouooobbooobooda
oobooobooobooooboooooobobooboon
oobooboobooboooboooboboobobooon
gbobooooobobobobooooobobgon
gbgbooobooboboboooboobobooo

53 RQUOIOOOOOOOOODOOCODOOOO
oobooooooon
gbboobooobooobooooboobooooog
gobooobooboboobooooooooboooobooooDoo
gooogooooooooooobbbbobobobon
gboooboboobooboobooboboooboooo
oobooboomooobooboobooooooon
oboboOoobOesOOOooobOobobOoOobOoboOoon

- 103 -



gboboboooooobogoooo

goooboooooooooomomooooooon
ubobogoooboboboodoboboboood
obobooooOoboooobooobooobooOoooon
ooomoooooooooooooboobooooo
gbooboooboboooobobobooboooo
gbmobooboobomooooobooboobog
uboobmobmoboooobooooooooo
boboobooooboobobboboooaod
oobooooboooobooobbooboboobooooooo
gobooboooobooboobbooboboobooooooo
gbooboooboboboboobooboboooo
gbogoboooboboboboobooboboooo
umoboobobooooobobobooobooboono
goobobooobboooobooboooboooobooa
oboboooooobOoobOooboobooonn

(CHNNNRNRNANRERNEN
6.1 00
gboboooooboboboooobobobog
ooboobooooooomooooobooooooo
oooboooobobooooooooboos3oon
ooboooooobooobooboooon
oobooboboobobooboocoooooooooo
gboobooboboboboobooboboooo
goooooobboboboooooooomogag
gbgobooobobobooboobooboboooa
gogbboodoboboobboooobboooondg
gboooooboobooobooobooboobooobooon
uboooobomoobooooboboooboooooboo
gbooboooboboboboobooboboooo
gobomboooobooobobboooobbooo
gbgbooobobobooboobooboboooa
ubgboobdobobobooobooboboooa
good
oobooobobooboooocoooooooooo
gobobooooboooobboobbooooog
gbogoboooboboboboobooboboooo
gbgobooboboboobooobooboboooo
gboooooboboboboomooboboooboooo
ogbooooboboobobooobooooboooon
ooboooboooobooobbooboboobooooooo
gogobooobobobobooboboboooo
gobobboooobboooboomoobooo
gboboooboboboobooobooboboooo
ugbgboobobobooboobooboboood
oobooooboooobooobbooboobooboooooo

gogzoooooooooobOoooooboooooo
oobooobooobooobooooog
gboooooooooboooboooboooboog
gobobooooboooobbooobbooooboDbo
gboboooobobobobooooboobobon
gboboooboobobobooboooboobooboon
bobooooboboboboobobobab
oobooobOoobOoooboooobooobooobooon
obooboobbobbooboozo2100000O0O
gbogbooboobobooobobooboobooo
gboboooobobobobooooboobobon
uboboooooboboboobooooboboboon
gboboooobobobuobooboboboan
oobmooooooobooooboooboboobooon
ooboobOoobOoobOoooboooboooboon
ooo
goboobooooboobobooooboboooo
uboboooooboboboobooooboboboon
ooboboboboobooboboooboban
ububodboboobobooodobouooobogan
oooomooobooboooooobooooooooo
ooboobOoooboobooooooobooooooo
gbobooooboboboboooobobooboon
gbobooboooobgoboooboboooboboon
gboboobooboboobooboboobaoban
uobbodoobobooobobooobbooboaoon
ooboobOoooooooooooboooooon
ooboobOooooboobooooobooooooon
gboboooobobobobooobobobooon
gooboboobooboboooboobobon
gbobooobooboboobooooboooboban
uboboduoobooboboooboobaoboan
ooboooOoooboooooooooboooobooon
odoooodoooooooooooooooo

6200000
gbooobodoboboobooobodobobooooon
gboboooobobobobooboboban
oobooobOoobOoooboooobooobooobooon
ooboobOoobOoobOoooboooboooboon
gbobooooobobobooboooobooboobogon
gboboooobobobobooooboobobon
uboboooooboboboobooooboboboon
gbobooboooboboboboobobobon
oobooobOoooOooooboooobooobooboon
ooboobOoobOoobOoooboooboooboon

- 104 -



gboboooobooboobooboobo

gbgobooobobobooboobooboboooa
ubgboobdobobobooobooboboooa
oboboooooooooboobooobooooog

O
1o0oo0oboboooo™@mbobooooesgon
OO0oO00o05500640000000450054000
goobb4400™@ooobobboboooobogoo
gbooboobooboobooboooboooboo
RN
2000000000 b0O00mbooooooooomo
gooooboboobobmooooooobooooo
goobobmooboboouodmooonbognbea40
gmoooogbooosecobbobooooooooono
gboboooboboooboobobooobooobooboonm
goobboooooboboboooooobobbooooo
giliobodoboobobooobooboboolboobobo
gooooood
p00booooooooobooboboboboooonDo
goooboogesboboboboOooobDbDbObOOOn
gbooboobooooobooooboobobobo

gogoo
Deci, E. L., and Ryan, R. M eds.[I 2002001 Handbook
of self-determination research, University of
Rochester Press.
0000000o0DoDo0oo0ooooooooo201100 0
000000000 AO00000oooooomwo
000000ooooooooo4r, 107-111.
ooo0oo0oooOooOoo &UOO0OOUOOUOOOOO
0202400 00000000000O0O0O0OO0OO0O0OO0
0o0ooooooog
https://lwww.mext.go.jp/content/20240426-mxt_
daigakuc01-000035712_2.pdf1 20250 70 2700
OOop0o0z02400 0000000000000 0ODOOO
oo0oooOoooUoooUoooooomooooo
0o0o0ooooooomoooooooooooa
00000145, 35-61.
OoopoOoz0000A000000100000000000
0o0ooooouooooo2o,5-34.
ooopoozo9oooAOCOOOOOOOOOoOoOng
ooooo—>Oooooooooooooooooo
gooOoCoOoOOoooooo2e,52-61.
oopooozo20000CO000COO0O0O0OOO0OOOO
00000—>0o0o0ooAOC00DDNOND0DDDmOO
00000042 200 29-38.

oo0ooDzo21Oo0OoOopDAOOCOOODOOODO
ooooo—->0Oooooooooooooooooo
oood0oo0ooU0ooUooUooooomooo
O0oo00oQoO0oQo0Oooasy, 167-174.
OO000o0o0oO0oO0oooooooOooOoogzo24000d
gooooobobooooobbuooobbooog
000—-0000000000000000000
O00o0oooo0U0ooDmuoooooooooooo
34, 126-133.
O00o0ooo0ooooooooooooooooog
gzole000000O0OOOOOCOOCOOCODODODOO
ugood—-0obboooobbuooobbboog
000MmOoOoooOoO0oooood22, 55-66.
000000202400 00 600000000 0ODOOO
ooooooooooo
https://www.mext.go.jp/b_menu/houdou/2020/
1414952_00007.htnf1 20250 70 2700
OOoooo0ooO0oOoooooooOooOooz20140000
goo0AOOO0OD1I0000D0O0000mMOOOGd
0000000024, 237-242.
go0opoOozo0i0000000oOoUooouooooooOg
ooooooooUoooo—>oooooooooo
ooooooOoOoOooopoopoooooo, 163-183.
goooozo7voooOoOoOoOoOoOACOOOOOmd
0000ooo000ooooo0ooooDo0D——00o0oo0
000000 0oo0ooooU0oDmooooDoooon
O000o0O00DO0OoOonon24,63-74.
00020110 000000oooooooooog
O0@o0oo0ooooooooo2l, 31-38.
Oo0odzo210000O0O0OoOoUooouooooood
O00@mMOo0oOo0oooOooooooa, 27-34.
O0o00o0oz2025000000000000000000
oooo00—-GPAOOOOODDOOOD 20000
0000000 ooooooooooooss,
241-246.
oopooole97i0oooUooo0——>0o0ooood
oooooooo.
O0000oooooooooooooooooog
gz024000000000DOOO0O0DODOD0——0000
oooooooooooooo.
O00O00oOopDoOooUoooOoozoouooooog
ooooooooooooo——>o00ooo00on
goooopoooooooooooo.

- 105 -



goog

O000000oo0D0000 3600106-1130 2026

ogoobobbobtoooooobbobboooooobbobd
—0000000000000000000—

U0 oooobOoooooooooobooobooboobn

gboboboooboboboboooobobobobobooobobOoboboboboobobobon
gbobobooobooboboboooobobobobooboobobobobooboboboDoon
oobooboobooooooooooooooobooobOoobOooboooboboobooooboo0ooobOOoooDn
oboboooooooooobooboboooooooobooboobooboboobooooeBTOOOOOO
gbobobooobooboboboooobobobobooboobobobooobobobooooon
ooboobooboobooooooooooooobOoobOooboobOoooboooooooobOOooobOOooDn
gbobobooobobobobobooooobooboboboooboboboboobobobobon
gbobobooooooboboobooobobobobooooboboboboboboboboDOon

ooood

gbobogboobooboboboobooobobobobooooboboboooboaona

10000
ii100000000o00ob0booboon
gboboooooboboboooobobonog
ubgboobobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
gobooboooboobbooboboobooooooo
goooobobobboooesTOOOoooooo
gbogoboooboboboboobooboboooo
00000000 Terao, 202400
gbozo2o00000O0O0O0OO0OO00ODOOODOOO
oobooooboooooobbooboboobooooooo
oobooobooobooobbooboboobooooooo
gobog, 2020 0bgobobooobooobooog
goboooze2s0b00oooooooobonoo
gboboooboboboobooobooboboooo
ubgbooboboboobooboboboooa
oobooooboooobooobbooboboobooooooo
ooboooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gbobooobobobobooobooboboooo

oobooboooboobooboboon, 2018; 00, 2022010

i1200000000000000000000O
ooboobooboooboocoooooooooo
goboobooobooobbooboboobooooooo
gbooboooboboboboobooboboooo
gbgobooobobobobooobooboboooo
gbgobooobobobooboobooboboooa
ubgboobdobobobooobooboboooa

gbobooooboboboboooboobobgoon
gboboooooboboboobooboboboon
ubobooooaoan

20000000
21000000000000000

gooooobobobooboobobooooo
gboboooooboboboboooboboboon
oobooboooobooobooobo rb2025000
oobbOoooobbOoooobboooobooooon
oo

gbooooooooooboononb ed2024000
gooooooooooooboobbbbobboboD
ubobobooooooooooi1looooooboon
gbobooooobobobooboobi1ob0oon
bobuooobobobuobooboobobgan
oobooobOoobOoobOooboooboooboon
U000 e20240000000000 720250
gbobooooboboboboooobobobgoon
gboboooboobobobobooobobobon
gboboobooboboboboobobobon
gbgbooobooboboboooobobooboa

22000000000000D00
221 000000000000000

00 602024000 0000000O00O0ODOODOO
0000000000 Google OO OO O Tacotron 2
OAPIOOOO0OODOOOOODOOODOShen, et. al.,
2018

- 106 -



gbobobooboobooboboboboboooooobooon

oboobooboooebOoOOoOobOODbDOOOOO

ugboboobodobobobooodoboboobood
ol1b00000000o0o0ob0b0000oo0ooon
oboobOoobOoobOoobOooboooobooon
goooodobbiliobbooooooooooboon
gbobooobooboboboooobobobon
gboboooboobobooboobooboboobon
ugboboobodobobobooodoboboobood
oobooooOobooOooobOoobOoobooooboooon
gbobooboooboooboboooon

222000000000000000

O0O00000o0oooDooDOoDoOgset1in 303
ooooooooooo

Set 100000000000 DDOOODOOODOO
Oo00oooooooooooooopooooooo
ooodo0ooooooooooooooooooo
0850000000000 DODOO0ODOOOODOOO
0000o0oooooooooooooooooooo
000000000000 oonsP-0.85_Pause-
adjusted[T]

Set20Set30000000000DOOODOODO
O00OTacotron20 0000000000 1.0000

gooooobobbbbbooooooooooao

O000SP-1.00 defaultD OO OO0 OCOOODOOO

Oo00ooooooooooooooooooogo

gooooooooooooooooooooogo

gooooooooooboooooooooooao

00D000DD0OD0OOSP-1.00_Pause-adjusted O O

0ooo0oooooo 2000000000000

Jo0o00oooooooboooogset20dset300

oooo
Oset0000O00000O0ODOOOOOOOOO

gooooo

O Set 117 Slow_All

[0 SP-0.85_Pause-adjusted0] 0 10 60

O Set 217 Fast-Mix 1

0 SP-1.00 default0 0 1000 4000 60

00 SP-1.00_Pause-adjusted0 0 2000 3000 50

O Set 3[1] Fast-Mix 2

0 SP-1.00 defaultd 0 2000 3000 50

(0 SP-1.00_Pause-adjusted0] 0 1000 4000 60

goooooobbooooooo3ooooooooo

oooooo

i1iodooooogoob a0 00oogooobooboo

gooo gooo gogo

010 gbobobooboobooboboboboboooo
gboobob AQ0ObOObOobOOobO BOOOOOOODODODOO

020 |DbOOoO0oO0OOoO0O0oOobOOoOoooOOoOoOobbOOoUObObOOoOoOoDboOn

030 ESSDIZII][II:IDDDDDDDDDDDDDDDDDDDDDDDD 01400 160000000
040 AO
gbobooooboobobobooboooo SSSEIIBSDDDD

040 EEBDBEDDDDDDDDDDDDDDDDDDDDDDDDDDD 0000000000
EIDDDDDEIDEIDDDDDDDDDDDDDDDDDDDDDDDDSESESDDDDDDDD
gboboboboobooobooboboo

050 gobboooboooboooboobooboboobooobobob|obbooobooooobn
gboboboooobooboobobobobobooboooo O
0ed Al gboooooooobdan
gobooobobooboooobooobobooboboboobobooooboo|obobobobooooo

060 t gboooooboobo
0ed BO gbooooooooo
gbobooooooooooooooooobobOobOobOoboOoo|DobbooobbboobDOO
gboboooobooboobooboobooo gbooboooooooo o

obobobooobz024000 600 DDbO0O0O0OOOOODObDDODODObODODO

- 107 -



ooooooooooon sed

23000000000000000DO0O00DOO

gboboooooboboboboobdobanog
gboooooobooooooobooboooooon
oboobOoobOoobOoobOooboooobooon
gobobogzoez240 10000000000 1400
gbob100 2460000020240 10 14001

OoboDoooOoooobooboo20250 1000000
oboooobooboboi1sboonboono100n 355
obooooozoe2s010 190000000000
gobz200000000000C000C00O0000

gboboooooboboboboobobono
gbooboobooboboboooobobobon
00 : A2024-06[0

240000000
oobooobooboooooooooooooon
gooiicooooboooooboooboobooo
coboobgooboobboob cecouooboooon
ooooooobicoooooooooooooon
cboOoobooooooooooobooooobooon
ubgoodgboboboboodbobogn

2500000000000000000
gbobooooboboboboobobb 20
gbobooobooboboboooomooboono

o0ooobOobooboobooooooooooooDoon
oobooobooooboooboooooobooobooon
obobOoboooooooobooooobooobeon
oboobooboobooboooboboobobooon
goooboobobgosbgggocecb-rROUb0DO0oooon
oboobOi1e0000000O0O0OO0OOOODOODO
gbobooooboooban

300000
3.100000000000000000000
gooooogoicooggoooecbooggn
gbobooooobobobobooooboboboon
ubobooboooboboboboobooboboan
ubobobooobobobobooboboboab
oobooobooooOooobooooooon
gboobooooobooooobobooboobooooboon
goooooooobbbbbobooooooobbaso
gbobooooboboboboooboobobon
gboboooooboboboboooboobobogob
ubobobooobobobobooboboboab
oobo4000000000000 40000000
oobooboooobooobooobooobooboobobooon
gbobooooboobobgobglocodbo

gz20dboogoogezez2ssbodoogoooooon

oooooooo
000 Mm202500 D000 D0OO0 obooooaoo
oooo 00 7202500 10 19000012:200 13:50 O0OOO 600
goooooo AOOOOO 2700 BOOOOO 1600
00oo icoooog goocboooon
o0o0edDOOOODOOOODDO 0 Sony: D-EJ0020
oooooo ooooooopoooooooo 0000oooooooooooo
ooooQ oood ) oooaoa )
gooosbogoooobooo Linear 16bit, 44.1 kHz Sampling
SD #01 SD #02 SD #03 SD #04 CD #01 CD #02 CD #03 CD #04
SD #05 SD #06 SD #07 SD #08 CD #05 CD #06 CD #07 CD #08
oooooo
SD #09 SD #10 SD #11 SD #12 CD #09 CD #10 CD #11 CD #12
SD #13 SD #14 SD #15 SD #16 CD #13 CD #14 CD #15 CD #16
oooooon Set1: SD#11 00 16 Set1:CD#1100 16
ooo0ooo Set2: SD#01 00 05 Set2: CD #0100 05
Set 3: SD#06 0 O 10 Set3: CD#06 0 O 10

- 108 -




gbobobooboobooboboboboboooooobooon

o3gpooooooooooooooooooon

Setl[ Set2 [ Set3 0
Slow_All Fast-Mix 1 Fast-Mix 2
0 N=1140 0O N=1010 [O N=950

0ooooo 284.9 298.5 295.3
oooo * 051.630 059510 [ 55.200
72.0 722 69.0
ooooo 013.380 015280 [ 15.690
*0000000000000000000000
00000000

O Set1:Slow_ALL

o Set 2: Fast-Mix 1 y=1.0937x-2.729

O Set 3: Fast-Mix 2 RE=09881 | -
20 00 (Set 1: Slow_ALL) § :

----0 0 (Set 2: Fast-Mix 1)
---00 (Set 3: Fast-Mix 2)

(<& SP-1.00_default)

15

ly=09826x- 1.1946] Oy
U Re=09837 |

10

Scores of bundled items in exprimental groups

0

0 5 10 15 20 25
Scores of bundled items in the control group (N=256)

0100000000000o0b0o00o0ooo0oooo0o0o
ooooooooo

O300000Set1: Slow AllOOOOOOOO
O000000Set 2: Fast-Mix 1 0 O Set 3: Fast-Mix 2
0doDo00DOoU0oDoOoO0oDoOoOooooDooOoooon
odoO30oooooooouonoouooooooon
00DoDoO0ooooO0OddOTacotron20 0000
J0ddoooogooset200Set30 0000
Jdooodoooooooogooooo

00d00DOdoUooDOooUoooooDooooo
odoDo00oDooUooDoOoDooOooDooooooooon
0d0Do00DoU0oDooDoDoooooooooooon
000Do00Do0oDo0oDoooooDooooooon
O0000000000R34:=0.61,ns. (00000
Jdoddoooooooooooooooogao
Jo0oo0oooDOooDUoooDoooDOooooao
OR.sen=7-.24,p< .00 0000000OOCOOOO
0dD0o0oDooOoOsSetid 73.500S8et20 71.0
O0sSet30 685000000Setl 0000000
oood

0000000 00000ooDooooodDSetl
030000 ooooooonoooooonooog
00000D000bD0o0DoDoooDoOoOsSet1id

3000d00dU0odUopoOoUDOoUDO 100000
Od0000oo00ooouoooDoooooooo
oooDooDoooooooooooooooooon
00000DO0ooooooDooooooooooon
0000000000000 00OSet 1: Slow_All O
R?=0.98610 Set 2: Fast-Mix 1 0 R?=0.98370 Set 3:
Fast-Mix 2 OR*=0.9717 0000000000000
odoDo0oDoUooooooooooooooooon
oooDooDoUooDooooooooDooooon
ooooooooooooo

3.2000000000000000000D0

000000000000 00000o000o0oo
O0O00O00Set10300000000000O00O
0002040000

00002000000000Set 1: Slow_All O
000000000 0OR’=0.8566000 00000
0o

00 300000Set2: Fast-Mix 1000000
Tacotron 20000 O0000D0O0OO0O0OOODODOO
0000SP-1.00 default0 0O O00O0O00OOODO
00000000000 0OR®=0.7146000000
000000000000000000000000
000000004000000000000 [24]
000000000000 00000o000oooOon
000000000000 00ooDOoooooooon
000000000000 00D000O000000n
000000000000000000000000
000000000000000000

00 400000Set3: Fast-Mix20 00000
SP-1.00_Pause-adjusted 0 0O 0O O [OOSP-1.00_
default O 0 O O 0 0 R*=0.85000 R?=0.9352 0 0 [
ooooooo

000000000 MOo0O000oOoooooono
000000000000000000000000
000000000000 MO00000000000
00000000000000000000oooon
000000000oO0oooooooo

3300000000000000o0o00d
oboooooooooboooooobooooo
obobooooboobobooooooobooooon
gobobooooboboooobboooboobobog
gbobooooboboboboooboobobon
gbobooboooboboboobooboobooboon
ubobooooboboboboobobobab

- 109 -



Correct rates of items in experimental groups Correct rates of items in experimental groups

Correct rates of items in experimental groups

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

ooooooooooon sed

O SP-0.85_Pause-adjusted

I

<<<<<<< 0 O (SP-0.85_Pause-adjusted) [€®)
ol
y=0.9861x-0.1565 (5 CO
R? = 0.8566 e
LY
O 0
@0
Q
SHRE fo v
o (@)

0.0

0.2 0.4 0.6

0.8 1.0

Correct rates of items in the control group (N=256)

020000000000 Setl:Slow AllOO
OUN=11400000000000000000

< SP-1.00_Pause-adjusted
© SP-1.00_default
0 O (SP-1.00_Pause-adjusted)

————— 00 (SP-1.00_default)

y=10331x-0.1732. ./

R2=0.9197

0.0

0.2 0.4 0.6

0.8 1.0

Correct rates of items in the control group (N=256)

030000000000 set2: Fast-Mix1 00O
UN=101000gooooobobooooog

0 SP-1.00_Pause-adjusted
[ SP-1.00_default
- [0 (SP-1.00_Pause-adjusted)

--- 00 (SP-1.00_default)

0.0

0.2 0.4 0.6

0.8 1.0

Correct rates of items in the control group (N=256)

040000000000 set3:Fast-Mix2 00O
ON=5000000000ooooooon

O00ooooooooooooooooooooo
Oo0oo0ooo0ooooDmoooooooooog
O0oo0oDoooOoo1o0o00oooDoooooo
ooos5000000
gooooDoDoooooOoDoedd 010600
0000000 DOoDoo30 0 : SP-0.85_Pause-
adjusted, SP-1.00_Pause-adjusted, SP-1.00_
defaulttD 2000000000000
0o0oo0oooooooooooooooooo

O Fs1,=31.53, p<.00010 0000000000

gbobooooobobobobooobobobogoon
gboboobooboboboboooboboboon
gbobooobooboboboboooboboboon
gboboooboobobobooboobobobon
oobooooooon
oobooobooooooooooboooboooon

OFR.1740=10.11, p< 00010 OO0 O0OCOOOOODO

gooooooboboboboooooooooooo
SP-0.85_Pause-adjusted [0 0 Tacotron 20 0 O 0O O
00000000000 00000SP-1.00_defaultd
0 O00OSP-1.00_Pause-adjusted 0 OO OO0 O00O0O0O
Oo00ooooooooooooooooooooo
Oo000oooooooooooooooooo
dodoooooooooobobooboooooooad
O0000000Rg1740=0.69, n.s..00 00005
0000000000 500Set2: Fast-Mix 1000
SP-1.00 Pause-adjusted D O OO OO0 O0O0O0OONO
0000ooooooooooooooooooooo
Oo0oooooooooo

34000000000000000000
gbooboobobooboooobobooooon
obooooobooobooobobooomoooooo
vbobooooboboboboobobobgan
oobooobOoobOoobOoooooboooobooon
ooboobooobooobooboooboobooon
gbobooooboboboboooobobobgoon

3.4.1Set1l:Slow A/O000O0
oo0ooooooooooooooooooooo
00000000 0o0ooooOOoooooooo
Oo0oooooooooooooooooooogo
00000000000 ooooooooo
O00ooooooooooooooooooogo
O000oooooooooooooooooOImo
Oo0o0ooooooooooooooooooooo

- 110 -



gbobobooboobooboboboboboooooobooon

4.0

(" @set 1: Slow All N=114

3.0

£iSet 2: Fast Mix1 N =101
i Set 3: Fast Mix2 N =95

2.0

1.0

FOBZTERY »T X (-4.5~4.5)

=
=

\_ Fast_Mix TO2EIUR ¢ SP-1.00_default

0.0

F1FEA-B B2

gogooooooboboboobobbobboboboboood

ooooobooooooobDOmosbo0oooon
oobooozrop3200000000000000
gboocoooobooooobooooboobooooo
gboboobooooOoOmoooooboooon
gbooboooboboboboooboboboooo
goooboobooboobooboboobooo
gboooooboboOn

3.4.2 Set 2: Fast-Mix 1 0000
ooOs500000000000000DOO000AO0
oboobooobooboobooooboOomao
50000oooobobooooobobbbooogon
goooboooobobooobobOommo sooaa
oooooooooboooboooooobooOoo
gguogoboboboboodgsuguuoooooboon
oobooooooobooboobobooboomoooo
ooobObomooOosgoooboooooobooon
gooooboobboboobobbbooooboooOmo
gbogobooobobobobooobooboboooo
obooooooooooobDOnd

3.4.3 Set 3. Fast-Mix 2 0000
ooboobooboooboooooooooooo
gboobooobobobobooboboboooo
googoooooooobbbobobobobooo
gboooobobobomooooobobonog
ubgbooboboboobooboboboooa

53

5 6 A - B

FaFA-B
Os500000000000000000000000000-4.50 4.50

gbobooobooboobobooooboobo
uboobooboooboobooboobobooan
obooooOobobooooOoooooooooon
oobooobOoooOoooboooboooboooboon
o000 103mooooooooooOImoe
O0OKyokoOOOOOODODOOOODODOOOOOO
obobooooobobooobooboboooboobo
umogoboobooboooboobooboooobaoboo
ooood

3440000000000000
odooooooooooooooooooooo
Oooogoooogsetl:Slow AlDOOOOOO
O0000ooooooooooooooooooo
0o00ooooooooooooooooooooo
O00o0ooooooooooooooooooo
oo000oooomooooooooooooogg
0o00ooooooooooooooooooooogo
oooooooooooogooooon
go0odOset2: Fast-Mix 10000000 500
SP-1.00 Pause-adjusted D O OO OO0 000 OO0
Oo00ooooooooooooooooooooo
Oo00ooooooooooooooooooooo
0o00ooooooooooooooooooooogo
0o00o0oooos500000000000000
Oo0o0o0oDooooooooooooooooog
Oo0ooooooooooooooooooooogo
Oo00ooooooooooooooooooooo

- 111 -



ooooooooooon sed

ooboooooooon

OO00OSet3: Fast-Mix 20 OOOOOOoOoOOOOO
gboooobooboooooobooooboooon
oboobOoobOoobOoobOooboooobooon
oooooo

4000000
gboboooooboboboboobdobanog
oobooooOobooOooobOoobOoobooooboooon
gboooooobooboooobobooboooooon
gboboooboobobmobobooboobobo
gbobooobooboboboooobobobon
gbobooboobobooboobooboboooboon
uboboobodobobobooodoboboooboon
oooboooooboOooooobooooooooon
ao
uobooobboobooooooooooooooo
gbobooobooboboboooobobobon
gbobooboobobooboobooboboooboon
ugboboobooboboboooobobooboon
ugbgboobdobobobooodobobooobood
obOoobOoobOooobOoobOoobooooooon
oboobOoobOoobOoobOooboooobooon
gogo
gboboooooboboboboobobonoo
ugboboobooboboboooobobooboon
ugboboobodobobobooodoboboobood
bobooooOoobOoobOoobOoobooonn
oobooboobooobooooooooooon
gboobooobobobobooboobobonoon
gboboooobooboboboooobobmmoobo
gboboooboboboobooooboboobon
ugboboobodobobobooodoboboobood
oobooooOobooOooobOoobOoobooooboooon
oboobOob0ooOooobOoobOooboooobooon
gboobooooobooboboobon
gbobooooboboboboobobono
gboboobobobooboobooboboobon
boboooboomooooooooobooooooon
oobooooOobooOooobOoobOoobooooboooon
good
goooobobooooooobbbooooogg
“World Englishes" D 00 000000000000
gbgoboooboobobomobobooooboono
ubgboobooboboboooobobooboon
ooboooOobobOoobOoobOooboooobooon

bobooooboboboboobobobab
ooboobOoooboooboooobooobooobooon
ooboobooboobooboooboobobooon
gboooboobobobooooobobooooo
gboboooobobobobooooboobobon
uboboooboobobmobobobooobooba
oobooobooobbooboboobooooomoboooon
oobooobOoobOoooboooobooobooobooon
obooboooboooobooobooobooobooon
gboboooooboboboboooboobobogoon
gbobooooobomooboboboobobo

oo
googmspsOOnOJpz4Koes160 00O OO
ooboobOoobOoobOoooboooboooboon
boboooboomoobobed7OoOobOOO
oooooooobooooDooooomooooon
ooboobOoooooobooooooboboooboboon
ooboooooooooooooon

gooo

0000000002020 00 600 0000000
00o0oo0oo0oooooDmoooooooooog
ooao
https://lwww.dnc.ac.jp/kyotsu/hyouka/r6_hyouka/r6_
hyoukahoukokusyo_tsuisaishiken.html1 20250 7 O
240000

000oooz20220 0000000000000000O0O
00000000 mWooooooon 78160
328-337.
https://doi.org/10.20697/jasj.78.6_328

Shen, J., Pang, R., Weiss, R. J., Schuster, M., Jaitly, N.,
Yang, Z., Chen, Z., Zhang, Y., Wang, Y., Skerry-Ryan,
RJ., Saurous, R. A., Agiomyrgiannakis, Y., & Wu, Y.

020180 Natural TTS synthesis by conditioning
WaveNet on Mel spectrogram predictions.
Proceedings of International Conference on Acoustics,
Speech, and Signal Processing ICASSP 2018,
4779-4783.

Terao, T 202401 Computer-based listening tests with
full video, visual-limited video, and audio: A
comparative analysis based on difficulty,
discrimination power, and response time. Applied
Measurement in Education, 370 1[] 29-42.
https://doi.org/10.1080/08957347.2024.2311923

O0000000oooDoooooooooooooon



gbobobooboobooboboboboboooooobooon

000000 0000000000 000000020240.
o0oo0ooooooooooooooooog —0o
00o0o00ooooDooooooooooooooog
00—MO0O0000000D20010 43-710
https://doi.org/10.24690/jart.20.1_43
Odo0oopoooooooboooDz202500000000
00o0ooooooooooooooooomoog
00000021010 37-47.
https://doi.org/10.24690/jart.21.1_37
000020180000 0000000000000 0DO0O
0000000oOoo740 70 387-393.
https://doi.org/10.20697/jasj.74.7_387

- 113 -



goou

O000000oo0D0000 3600114-1210 2026

O00D00000 HaebaraO OO OO ODOO

b oboboboomoboo boobobomoo boboobooo

OO00ooOo0oooO00oo0oboboO0O0O0O0OHaebarald O000OHaebaraD OO0 OO0 OO00ODOOODOO
gboboooboobobobooboobobobooboobooboboboboooboboboooooba
gooooobooobgooboboobo Lr20bgobooboobooboooboobobooboboo
OO00OO0OO0OHaebaraOO00OO0O0OOOOOOO0ODOOODOOOOOOODODOOODOOOOOODOOOODO
U0 IRFOODODOOOOOOOOOOOO0OOOOOoOObOOO0oOoOooOoLObOOOoOoooLObOoooDbDDbOo
gooboooboboooobobooobO0RFOODOODOOOODOOODODOOOODOOODOO
gbooobooooboobooboooobooboobO0ob ENEMOOOODODOOOODOOOOODOOOOO

gbobooboobobobobobooboboobon

O0DO00DO0O0DO0OO0DbOO0O0D0OO0O00DbOO00OHHaebarad OENEM

100
oobooOoboOOobobooobooooooooooo
0000000 00equatingD 0O OO0OODOOOO
00ooooooooooooooooooooog
gdooooooooobooooobooooooag
gdoooooUooooobooooooodg
O0D0oO0boO0obOoOoooooogboognDitem
response theoryJIRTO OO DODOODOODOOO
IRTOOOOOOODODODODOOODOODOOO2
00o0D00oDooooooDooooooooooog
gp0o00ool1000o0ooooooo 20000
00o0o00DO0o0oDoDOo0oDOoO0oDoooboooooon
ooooOooO0oA BOOOOODOOOOODODOO
ooboooood
ooooOopbooOOobooO0ooo0oooooooooo
00DoDo000ooo0oooo0ooooooooooooon
0000000 00D0OD0Computer Adaptive Testing
0 CATOO O computer-based testd1 CBTOO OO 0O O
g00000O0o0oDO0o0oDOoU0oDoUoboUooDoooo
o0b0o00obOOo0oDO0o0obDOo0oDOoOobOooboooD
o00o00oDOOo0oDOOo0obDOoO0oDOOoOoboOoboooon
00000DoDoooooooooooooooooon
00D0D000Do0ooooooooooooooon
00oDo000Oo0ooDo0oDoDOoOooDoobooooooon
000Oo00DO0o0oDOOo0oDOoU0oDoUobOoooooon
gooocBrTooOoooDOooboobooobobOooD
oobooooobOoOoobobOoOooboboooooD
0 Kolen and Brennan, 20140 0000000000
ooooog
O0OIIRTOODDODOOOOOOOOOOODOOO
000Oo00DO0o0oDOOo0oDOoU0oDoUobOoooooon

oo0oooooooooooooooooooooo
O0o0o00oooooooOoIRTOOOOOOOOO
O000ooooooooooooooooooogo
00000 ENEMODOOOD 400000000000
Oo0oooooooooooooooooooooo
Oooooozo090000IRTOOOODOODOO
0o00ooooooooooooooooo
000000000000 DO HaebaraO
0 Haebara, 19801] [0 Stocking-Lord [ O Stocking and
Lord, 19830 000000000 OOOONOOMean/
Sigma O 00 Marco, 19770 O Mean/Mean OO Loyd and
Hoover, 19800 0 0 OO0 0000 OOOOOOOOO
0000ooooooooooooooooooogo
O Ogasawara, 20010 0000000000 0OODOO
Oo00oooooooooogooooooooogo
oo0oo000wLooooooooooooooooo
oooooooooooooooooo
O00000000OHaebaraO O OO QOOOOO
oo00ooooooooooooooooooooo
0o00oooooooooogooooooooooogo
Oo0o0Dooooooooooooooooooo
O000ooooooooooooooooooogo
0000000000000 0O0O0OENEMOODOO
O000oIIRTOOODOODODOOOOOOOOO

200000

21 0000000000IRTOOOO
gbooooobobobooboobobooooo

obooooooobooobooboon, 2024 o0

oobooooooboooobobooboboooo 20

ooboooboooobooooboooobooobbooboboon

- 114 -



obooboooo0o bbb ooooooon

goooooobooooooo

000000 xyyooooooooooooo 2
000000 ooobooobobooooooox
yOoOOoooooooooooooooooooao
0oooooooobooo xpyyooooo zooo
gddooooboobooooooooooooon
Ooooooooononddnpex,peyd OO
03,05 000000000Z0000000000
0:000000000000000060,x,0;y000
oooo

DDDDD@'X*MGX:@Y*MW

09X g9y

000000 bDO00ooi10o0éyoDonoooo
A=%,B:M9Y_AM0XDDDDDDDD

00000060,y = Abf;x + Bl 020
gbooooAbOOOBOODOOOOOOOODOOY
Od0ooboooobo xoobooboooooooo
ooyooooooooooooobooooo

IRTOOODODODODODODOODOOOOoOooooo
gooobooboobdobouoouoooooon
00000000 item response function, IRFO 0O O
ogooooooboobooooirRTOODODODODOOOO
ogoooooobooboooooooooooono 20
goodoooooooozo0000boooooon
godooodzPLMOUOODODOODOOUOOOOoOOOOO
goooooobooood

00000y ~ Bernoulli(P;(6;,a;,b;))

1

noo i) = 1+ exp(—Da;(0; — b))
O00y;0000::00070000000 2000
gooooobuooboooobooobooboooon
O000d00b00oOO0obO0dooooon b=170200
DDDDDDDD%€R+DDDDDDDDDDDD
D006 eROODODOOOOOOOOOOOOOO
oooo

U110

030

{ 040

220000000
IRTODODODOODOOOOOOoooooooDooo
gbogoooobooboaobod
Mean/Sigma 0O MS O OO0 MO20000000
pooOoO0000oDObpPOOOOOO0OODODOOOO
goboA BOOOODOOOO

.S
ooooooooond =22

prol 050
- SbX

O000000B =by — Abx [ 060
O00D0bx,byDOO XO0OO YOODDOOObLOO

otdddiOsx,seyddoooooooooog

MSOOOOOOOOoOOoOoOooooooooooao
JdddddddddddMean/MeanOOMM O OO
goooooABOOOOOOOO

ax

DDDDDDDDDDDDDAZa,D aro

00000000 0B = by — Abx [ 0 80
OO00Dax,ay,bx,by0 00 XO0ODO YOOOODO
Da b00OO0ODO00DOODOODOODOODOO
0000000000000 0MmMODNOonDooOn
000000000000 00D00MMO00D0oDn
ooOoooooo

IRFOOOOODDOODOOOOOOOO0O00O
O00O00OO0OOHaebaraD 0O OO0O0O000000O
Doooooon

(A,B) =

M J
arg min > 1P (Omy) = P Oy )2 g(0my)

m=1 j=1

D3

m=1j

[P (0mx) = P} * (0mx)]*9(0mx),

J 090
=1

1

P; =
5 (Om) 1+ exp(—Da;(0,, —b;))’
1
! 1+exp (—%(em—Abj—B))
*k 1
P (0m)

- 1+ exp (~DajA (6, — 252))

000000900 200P*(0:x)000 XOO0ODO
0000YOOODODOOOOODOOIRFOOOOO
0g9(fx),9(6y)DDD0O00O0DO X, YOOOODODODO
0000000000000 0OIRFOOOOMOO
00O00Om=1,2,..,.MO000000O0000O0OOO
Oooyln) DOOODOmMODOOOODOODOO
9(0m) = p(0) A0, SN 9(6,,)~ 10000000
p(0n)0g¢(@)D000D0O00A, 000000, Ab,y,O
(OMOO0O00DD000O000D0ODO0O0OOOD
Stocking-Lord 0 0 OO O O O 0O 0O O OO test
characteristic curve, TCCO OO OOOOOOOOO
g0o0o00O0o0oOooTccOOO0OOOoOoooonoao
00000000000 O0IRFOOOOODOOOO
0000000000000 0000n

(AaB) =

2
M J

J
arir};in Z Z Pi(0my) — Z Pi(Omy)| 9(0my)
; j=1

m=1 |j=1

- 115 -



gboboboooooobogoooo

2

M J J
+ 3 D PiOmx) = Y P (Omx) | 9(0mx),
m=1 |j=1 j=1

0 100
Oo0do0oooooooobooooooooooa
gddooooboobooooooooooooon
gooooooboobooooobouoouooog
goooooobooboobooooooouooog
odoDooooooDooDooooooooooog
Jo0oo0b0o0o0obobO0o0o0bDbOOUnconcurrent
calibrationD OO DO DOO0OO0O0O0O0ODOOOOODOOIRTO
gddooooboobooooooooooooon
goodoooobooboooooouoood
OJ00D00OD00OO0OHaebaraOD O OO OOOOOO
odoDooDooooooDoooooooooooo
OABOOODODOOODODOODODODODOOOOO
0oo0o00oo0oooDOooUoobOooooLL20000
godooboooboboooooLrz0ooooon
gooooooboobooooooooouooog
goooooobooooooooooooOo 1000
gooooooboobooodooooooood
doooooooooLLkkoooooooooooo
ooo

30000
3. 1000000000000000a0
HaebaraO0 OO OO ODOOOOOO0OOOOOOO
odoooDoouooDoobDoooooooooooo
000000000000 0OHaebaraOD OO ooOoQg
J0o00000o000o0boOoUu2000000000
Jd0d0d0ooU0oooooUooooooooooo
doddoooUoooooUoooooogoooo
odoooDoooooooDoooooooooooo
odoDooDooooooDoooooooooooo
ooo
0o0o0o0ooooooo0oo0mioooooog
O000OO0Oratio,b RAODOD20000000000
00000000 information contentd O 0O O 0O O
goiicon3noooooooooooooooon
odoDooooooDooDoooooooooooo
00000000 OPearson0x’00000000
0Dd00DO0DOoOPEOOODOOOODOOOODOOOO
OOPearson 0 X’0000000000014000
Jd00d0o0ooU0ooooooooooogoooo
Jd0Dd0d0ooUooUoDoUoooooogoogo
doDddooUoDooDoUoooooooooog

gbobooobooobooobooobbooPeED
DDDDDDDDDDDDDNeymannDXQDDDD
OO0 PE-Reverse, PERO M OO0OOOO MO 30O
omobooooooooooooooomoon
00000X’00000000000000000
gboboooobobobobooobooboboon
gbobooobooboboboboooboobooboon
ubooboobooboboobobooobgab
ooobOO0OIIRFOODOOOOOCOOOOOOOOO
UoOO0IRFOOODOOOOODOOOOOOOOO
gboboooooboboboboooobobooboon
gobooboooooboboooboooboooo
Haebara DO O OOOIRFOOOOOOOOOOO
gbobooboaoan

3.2000
0000000 0ooooooooo
RA
: (A, B)

. M J Pj(0my)—P; (Omy)
= ar%%un Dom=1 2 j=1 [—’

2
P | 9(0ny)
Py (8103) =P ()
Py x)

2
| 90m).
0110

M J
+ Zm:l Z]:l [
IC: (A B) =
argmin 33,y 371 108 P (Omy) = 108 P} (6my )9 (Omy )

3o S log Pj(Bx) — log Py (0 x)]2g(0mx ),

0120
PE,PER

. (A, B)
. M
=argmind

+ N S Depprry (0,p)g(0mx),
130

Z}Izl Dperrer) (00" )9(0my)

Dpg(p,p*)

. ) 1

= (P} (0m) — P;(0m)) P01~ P8, 140

00000Dper(pp*) = Dpe(p",p) (15)

0000000000 py) ~ Bernoulli(P;(0,)),

p*(y) ~ Bernoulli(P; (0»))0 0000000000

0OABOODOOOOOOOOOOOOOOOOOOO
000000000000

400000000
410000000
gboobodgboboobooodboboooao

- 116 -



obooboooo0o bbb ooooooon

ggoooooboboboboboooooooooooaa
gbbooboboobbooboboobboobodobann
gz0120000000obO0obO0oOoboO0ooooooann
gobooboooob01booboobooobo 20
g200goooooobobobooobboobobbobon

odbobooobobdoouobodnDddeconcurrent
calibration, CCOOOODODOOODOOOOcCcOOO
00000uwc?0000,1000,00000000
0000DO000000Do2PLOD0DO000000O0
000, 0000000000000 w0010

gboomooboo2rPLMOOO0OO0OD=100000 0O200000000A,BOOO00OO00OOOOOOOOO

gbogbooorTOoboboboboooboobooo
obo20000001000000000000O0
oobooooboooobooobbooboboobooooooo
gobooboooobooboobbooboboobooooooo
goboboobobogooboooob 12000000
gbogoboooboboboboobooboboooo
oobboooobboo20000 10000000
gbogodg

42 0000000000000

000 10200000005000000000
0000000000640 000000D00000 1
oo0oooOooooo0oUO0D100000000
0000000000000 00 Oleg(0.5)00000.2
0000000000 00000000O0O0oOoOn
0o0.510100000.01060 00000000000
0000000000 Dg ~N((00,1)000000
LOOO0ooO0oOoooooooooo

0002000000000 100000000
000000000 J,.. 000000000000
0000000000000 D0O0oo0ooooo
000000000000 000000000000
0000000000000 1000000000
000002000000 D OOO500000
000000000 0000ooo0o0oooo 10
000000000000 0000O0ooooooon
0006 ~N(1.2,05°) 000000 LO0ODOOO
ooooooooon

43000000000000

00000 Jw.0010,2500 200000000
102000000000 000000O0000O0000
I,,1,=3000 0 00O

doobooodooOms00000000OOoOoOoOa
dooooooooz2rPLMOO0DOOOCOOCOOOOO
dodoooooooDpDoooooooDooooooon
goodooooboobooooooooooooon
00 le6O0 1dle-6000000000O0OO0O
goooooooooooooooMsooMmM OO
Haebarall HAO O [Stocking-LordO SLO O , 00O,

RAODOICOOPEOOPEROODODOOOA BOOO
0000000000 DD0OD0000000000o0o
000000000000 [min(6y,62), max(01,602)])0
000O0OM=500000000000000000OR
version4.4.1000000000000mirt00 0O
0oooogé~NO0,1)DoooDOooOoDO0ooooooo
0000000000 0optimIOO0O0DODOODOO
0000000000 0D0D0OBFGSOOOOOODOD
O00O0OOreltolD 0000000 O=1e-80000

4.4 00
0ooooooooooooooooooooog
o000 0000000000000000000
gooodoooUoooooooooobooogoooo
goobodooOoU0oOoOoooUooooboobooo
000000000000 OOO0OOOOOoOooo
oooooo0oOooOoA BOODDOOOODODOO
0000000000 OoIRFOOODOOOOODOO
oo0oooooooog
goodoooooDoooooooooooood
O0O000odoOo A BOODOODODOOOODOOODO
gobo0obOoUoooOoooooogboobobooo
ooboOoboOoobooOoobooooooboboobobooo
O00DD0O0OIRFOODODODODOOOODOODO
000D000DoU0ooooooooooooooon
oooo0oDoUooooooooooooooooon
gdoDooooooooogooABOOOOOOOO
O0OIRFOOOOOODOOOOOOOOO@S50000
ooooOoOOo0oOoOobOOoOoobDIRFOOOCOODO
ooboobOooooOobOoooooboobobooon
0000000000000 IIRFOOODOODOO
O0DD0DD0DDDOx*0000000 00Pearson,
NeymanO O OO QOOoOOoOOOd
OO00OoO00oO00Oo00ooOooDooooooo
o0oo0DOo0bOoOO0obOOOORMSEDOOODO
1 «— 1

—~ > (A= A2, | =

m
k=1

m

> (B—By)?,

k=1

RMSE =

BIAS = E4|A] — A, Eg[B] — B.
gooooobobbobobooooogoooga

- 117 -



gboboboooooobogoooo

4.5 00

IRFOOOOODOOOOO0O100 200000000
oobooorRMSEOOOOOOODOOOSOO0OOO

IRFOOOOOOOOOoOoooooDb 100000
Pearson0 0 00 O00O0OD0OO0OO0OO0ODOOOOOO
gbgobooobobobOPearson 0000000
gobopPEOODOOOOODOOODONeyman U
ugoobobbboboOoododdoddddNeymanU
ooooooobOOoobOPEROODOOO 20000
gobooboooobooboobbooboboobooooooo
goooooboooo0ooooooobbDbDIRFO
gbogobooobobobobooboobobon

RMSEOODOOOOOODODOOODOOOOODOO
gogbobooobopeEDOOODOOOODOOOOOOO
oobooooboooobooobbooboboobooooooo
ooboooboooobooobbooboboobooooooo
ICO0OPEODOODOOOOOOOOOODOOO O
oo0ooobObooooobbOO0U0bOHaebarall O
oboooooooboboooooMsSElD ODOOODO
oboooooobooooooMsenogonoooOonO
ubgboobdobobobooboobuoboood
ooboooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gboobooboboboboobooboboooo
gboboooboboboboooboboboooo
oooooMSLEDODDODOOOOOOMSLEOOO
ubgboobdobobobooobooboboooa
ooboooboooobooobbooboobooboooooo
000000000 00Li, K. Liu, and S. Liu
205 J0booboobooboooboooboobn
gboboooboboboboooboboboooo
gogboobobooobboooobobooobobboobobg
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
Oo0ORrRMSEOOOOOOODOOOOOOOOOO
gooooobobon

S5ENEMOODOOOO
odoo0Doooooooooooooooooog
odoDooooooDooDooooooooooog
odoDooDoUoDooDoooooooooooo
Jdooodddooooooooooooao
OINEPOOOOODOOODOOODOOOOOOOOODO
Jd0DddooUoooDooUoooooogooogo
000000000000 O0Exame Nacional do
Ensino Medio: ENEMOO O 0OO0OOOOOOOOOO

ENEMOOOOOOO0OOO0OO0OO0OOO0OO0O0O00O0
oobooobOooobooobooooboooboooboon
20230 0000000000000O000O000O0

51000000000

ENEMOOOO0OO0OO0OO0O0O0O0OOODOOOOOOD
45000000 450000450000 45000
gi1soooobooooboooobleoonononoOon
ooobooooObOooooooboOoOomwRrTOOOO
gbobooooobobobobooooboboboon
gboboooobobobmooogooobogn
uobomoooobbooobboooobobooon
oobooooboooooboobooosoeonnn
ooboooboooboooooooon

OOENEMOOOOOOOOODOOOOOOOO
oboobooboobooboooboboobobooon
goobooboooooobbbobooooooobobo
20230 0000003g,1000000000000O
oooobooboobo1e17ysboooooonoior2e
omobooboogysoroooooooooooono2
ooooboooosie4noooocooeeenmogon
goi8lioO00000000000oooooooOn
70411 000000000ENEMOODOOODOO
gbobooooobobobooboooobooboobooon
gboboooooboboboboobobobon
goao

5200

000000000 DOO000D0D0OD0OOOOdFrForm
1213002000 000000000000000O
00000000 0000Form 1215, Form 12160
00o0ooooobOobOOoooooooooooon
000000 0o0bOO0bOOoooooooooooon
00000000 b0obOO0oDOOoD0o0oDoOoDbOooon
0000000000 ooooooooooon
000o0o0o0o0oooDoooooooooooooon
0dodoooooooooooooooooooon
3500 00 0 Form 1213(11 3319 U O Form 1215[T] 646
O0Form 121600000 1000Q30 00O O XA
0000000000 DbO0 440000000000
ooooooooooog

53IRTOOOOODOODO0O
Od000d0o0o0d0o0UuoooDoooooooo

00000o0o0DoooDOooo Sstandoooon

O000O00DO0ODDOOdDOOMarkov chain Monte

- 118 -



gboobooboob bopbicooobooobooobo

PE by Method {quantile, M=500, view=2to1, anchor=10, |=3000)

L
| I I I I
£ £ 2 8 g

0.25 -
02163
o2k nooRe  HEW

0.20
E 015
0,10

0.05

0.00

R

& 015

PER by Method (quantile, M=500, view=2to1, anchor=10, I=3000)

g 8 =

.30

026
oy GEE

[ 2

0T .2023 Q7 oz

0.20

0.10

.05 —

0.00 —

U10IRFOODOOO0OO0O Pearson 0000000000 NeymanDDEIDDDEIDDDDDDD 100

PE by Method (quantile, M=500, view=2to1, anchor=25, 1=3000)

FE

GATAT QATAE QMER ulgio 0O8PR MRS OZEE Ladal
L N N N N N N |

Q @ 8

w
o

-

=

o « =
& 4 = =

PER by Method (quantile, M=500, view=2to1, anchor=25, I=3000)

0.25 —

.20 04847

ci72s ggves  oie cips 01O

e 015
0.10

0.05 —

0.00 —

O20IRFOOO0000 Pearson0O00000OO0O0OODO NeymanDDDDDDDDEIDDEIEID 250

FIEE By Kty 13000, e 10 FIEE By Koty 1300 aneriazl

........

EIAS by Mt <3000, e w1a 10 EI\SES».’\?JI-.;CI Khhci=Es

] - I—--—%U =}

Lt [

-----------

Dal]RMSEEIEIDEIDD 10|II]bI]RMSEEIDI]DEID ZSHCDDDDDDDDDDD 1OIII]dD|:ID|]DEIDDDDEI 250
os3abboboooooooboABOODOOOOOODOOODOmMDO 200 RMSEDO 2000000

Carlo, MCMCOO OO DO OO D OO O OO0 Expected
a posteriori, EAPO 00000000 OOOOOOO
0000000000 4000000Form 12130
O0000OForm 12150 1216 0000000000
0000000000o0o0o0000oogooooon
00000000000000000000ooo0
O000000000PEOOOOOOODODOOOO

5400
PEODOOOOODOOOForm12150 0 00O
A=0.938, B=-0.24000 Form 1216 O O OO A=1.026,
B=-0331 00000000 b50000000000
O00000oo0ooéo0o0ooooooooooo
gbobooooooboo,coo0bo0oboooog
O000000D0000Form 1213 0 Form 12150
obobooobooobob0oOo0dFrorm 1216000

gobooboobobooboogo

ooOooshO0O00OOoOoOOoOoDOOoODOOODOO
O000000Form 12130Form 1215000000
ooboooboooobooooboooooobbooboon
ooboobooboooboooooobobooboon
U0ooododForm12130Form 1216 0 00 O
O000O0OForm 1216 0 00 0Form 12130000
ooboooboooooooooooboboooboon
Form 126 0000000000 DOOOOOOOO
ooboooboobooooboooooobbooboboon
oobooboobooooboooobooobbooboon
oobooboobooboooobooobbooboon
oobooboobooboooboooboboobooon
ooo

- 119 -



gboboboooooobogoooo

600

OO00O00O0OHaebaraODOOOOOODOOOOO
ooobooooobooooob3ooooooon
oboobOoobOoobOoobOooboooobooon
gooooooboIIrRFOOOOOOOOOODDOO
goooboboobobooooogobOoIrRFOODDODOO
gboboooboobobobooooboboobon
OORMSEDOOOODOODODODOPearson O x20
oboboobobooboooooobPECOOOOO
gbooooboobooooboobooooobooon
ENEMOOOOO0O0ODOOOOO0OO0OODOOOOOn
gbobooobooboboboooobobobon
goboboboooobobooobomoboooooboon
ubgboobooboboboooobobooboon
ooboooOobobOoobOoobOooboooobooon
obOoobOoobOooobOoobOoobooooooon
oobooboooood

gooogbzo0 IIRTOOO0OO0OO0OO 2PLMOU
gbobooboobobooboobooboboooboon
ugboboobooboboboooobobooboon
gogobobooboiRrTOboooooooooooaand
oobooobOobobOoobOoobOooboooooon
oboobOoobOoobOoobOooboooobooon
gboobooobobobobooboobobonoon
gbooooooban

O
ob0o0ooobO0oooO000 23000020250
gobooooboooon

ooono

Haebara, T 198000 “Equating logistic ability scales by
a weighted least squares method,” Japanese
Psychological Research, 221 3] 144-149.

Kolen, M. J. and Brennan, R. L[] 20140 “Linking,” In
Test equating, scaling, and Linking: methods and
Practices, 487-536. New York, NY: Springer New
York.

Li, C., Liu, K., and Liu, SO 20250 “A Survey of Loss
Functions in Deep Learning,” Mathematics, 18 150]
2417.

Loyd, B. H. and Hoover, H. D.O0 19800 “Vertical
equating using the Rasch model,” Journal of
Educational Measurement, 17, 179-193.

Marco,G.L.0 19770 “lItem characteristic curve
solutions to three intractable testing problems 1,”

ETS Research Bulletin Series, 19771 100 i-41.
O000D000o0DOoo0120000000000000
0000000oo0ooooooooooooomd
000000oog 1d 31-48.
oOd0dooz02400000000000ODO 00000
000000000 moOonooora g e61-78.
Ogasawara, H.0 20010 “Standard errors of item
response theory equating/linking by response
function methods,” Applied Psychological Measurement,
251 107 53-67.
Stocking, M. L. and Lord, F. MO 19831 “Developing a
common metric in item response theory,” Applied
psychological measurement, 7 2] 201-210.

- 120 -



Form 1215 @ a

Density Density

Density

00 05 1.0 15 20

-0

a: 1213 vs 1215

- v . a.,:"
P i T - a T d
. 2v, & 24 - 5 y
3¢ o . W S,
| g = R 5 o S
# E . 3 Oe P
£ = — I
: . -
g 2 s
T T T T T T N T T T T T T T
ot 00 05 10 15 20 A0 00 05 10 15 20 -2 0 2 4
Form 1213 a Fom 1212 M a Form 12138 b
Dald 0000000000000 aDO0O
4000000000000 O0O00000000
Form 1213 @ 8 %
=
oy
=
<
= - T T T R 1
-2 1 0 1 2 3 4
i}
Form 1215 @ 8 737 <
[=]
= = =
o § 2
= 0 =
[~
C‘: o
= | — T T T T — 1 1
2 -1 0 1 ) 3 4 -2 1
[}
Form 1216 @ 8 537 ©
(=]
= = -
s gz ©
N
3 8 3
< | [ - =
< T T T T T 1
2 1 0 2 3 4 = L

Dad00O000000OC0OCOOeOOO

obooboooo0o bbb ooooooon

a: 1213 vs 1216 b: 1213 vs 1215

Ferm 1216 D b

b: 1213 vs 1216

Form 1213 & b

Form 1213 & 1215 @ @ 41F

ObO0O0O0OO00O0DOO0OOO0OO0OObpDOOO

1213
1215

os0000000000oOeonoOn

-121 -

ObO0O0OO0OO0OOOOOCOOe OO




goog

O000000o0D0000 36 00122-1290 2026

Joodoooooobobobobbobbbooooooooon
— 00000000000000000000000000000—

gbobooboobobobon

oboooboobobooogzozz2zob0boooboooobooobboooobobooobooooboooonooo
OO0OobOooobOo0o0o0obO0oDoooobo0obDOoboobDobooon2024a00000000000 190
gbobobooboooooboboooooobobobooooboboboboboboboboDOon
oboobooboooosboboooobooboobooboobobOOoobooboOobooboOoooobooboboooDo
goodooooooooooooooooo0oooooooo0ooooooo0O0OoOoon YouTube
gboboboooboobobobobooobobobobooooboboboboobobobobDon

oobooooooooooooooboono

gbobobooboboboboobooobobobobooooboboooobooobooboboobon

goooooo

10000
1.100000
0000o0DoDoooooooooooooooog
000000 OYouTube Olnstagram 0000000
gdooooooooobooooobooooooag
ooooOOoooobO0ogooooooboooooo
gobooooobooobboobobooboboooooo
00000000 D0OYouTubeOODODOOOODOD
000D00D0Do0ooooDoooooooooooon
00000000 OYouTubeOOOOOOOOOO
00o0oooooooooo, 2024; Studyplus 0 0O
oooogd, 2022, 20240
oO0oO0oO0bOO0b0oOo00oo0oooOooooooo
oooboobobOWwebOOQOOOoOOOOODODOO
00o0Do00DoDo0ooooDoooooooooooon
00000000D0O0O0D00000D 0020220
000Do000Do0ooooDoooooooooooon
oopoDoOoooooooooag
OO00O0oO0bOO00O00oo0oooooooooo
oob0o0obOOo0oDOOoO0oDbDOoOoDOOoobooboooD
O0O0D0OO0OO0O0OO0YouTubeD OOOOOOOOODO
000000000000 oooooooooon
goo,2021 0000000000000 00D00O
od0o00DOo0ooOooDoooooooooooon
gopoooooobooooogoo

i1.200000000000000
gbobgoboooooboobobobobooooo
gbobooboobobobobooobobobon
ugboboobooboboboboboobobobon
ugboboobodobobobobooobobobon

ooboobooboobooobooobobooboon
goobooooooolso, 2021oooooon
goboboooobooooobooobbooboboo
gboboobooobobobobooobooboobogob
ooooooooooboboooooog, 2002; O
0,2018M0o0o0oboobooooooooooon
bobooooboboobobooooobooobooon
gbobooboooboboboboooboobobgoon
gboobooooogb , 2002; 00 , 202500
gbooooobobooboobooboboooooo
vbobobooobobobuoboooboboobogab
ooboobooboooboooooobbooboon
ooboobooboooobooooooboboobooon
ooboooboooooooo
gopozoo2igoobooboooooogooooon
gboboobooobobobobooobobooboon
gboboobooobobobobooobooboboab
vbobuobooobobobuobooboboboab
ooboobooboooobooooooboboobooon
boboooboooobooboooobooooo
gbobooooboboboboooboboboon
gboboooooboboboboooobobooboon
gboboobooobobobobooobooboboab
vbobobooobobobobooboobobogab
ooboooboobooooboooooobbooboon
oobooboobooboooooobboobooon
gooo
gbooooobobobooboobobooboooo
ooboooboobobooboooogooonm 20180
vbobobooobobobobooboobobogab
ooboobooboooboooooobbooboon

-122 -



gboboboobooboobooboboboboooooboooboan

gbgobooobobobooboobooboboooa
gbooooooozoezoobooboOoOooooooOOo
gbobooooooboooooooooooooswoT
goboobooobooobbooboboobooooooo
gboobooobobobobooobooboboooo
gbogoboooboboboboobooboboooo
obobooboooooooobooboobz2ia0000
gbgboooobooboboobood

1300000000000
goboboooobobobooooboboonog
gbogoboooboboboboobooboboooo
gbobooobobobobooobooboboooo
gboboooboobooooooobo,2006modn
oboooboooobooobbooboboobooooooo
ooooboooooooboboooonn
O Riessman, 2008; OO , 20000 D 0O 0O0OO0OODOO
gbogoboooboboboboobooboboooo
gboboooboboboobooobooboboooo
gbgobooobobobooboobooboboooa
gbboboboooboobooboobuoobaoo
oboboooooooOooobOoobooobooooog

2000000000000000000
210000

0o0odooooooooooooooooooog
OOYouTube DO ODODOOODOOODODOOOO
ooooDoo0oooooDoooooooDooooo
ooodooooooooooooooooooooo
oodooooooooooooooooooooo
000000000000 0000ddBraun and
ClarkeJ 20190 00000000000 OODOO
O reflexive thematic analysisO O OO 0O 00O TAOO
Oo00ooooooooo TAODODOOOoooooo
0420000000

2200000000000
gbobooooobobobooooobobonog
gboboooboorQuubOOODOO

RQIUOOOOOOOOOOOOODOOOOOOOO0
gTAO0oooooooboooooooog
gboboooobooboboobo

RQ2UODDOOODOOODOOOOOOOOOOOOOO
gbooooboaboan

3000000000000 booboooogo
ooo
31000000000
000000o00o0oobooooooog 2000
0000000000 ooDoooooooooooon
0odooooooooooooog 200000
go0o0O10000000o0bOooooobooo
gobo0obOoU0oOo0obOOoUoooUoboobooo
goboooboooboobooooooog
000 20000000000000000000
00000000o0ooOo1e21 0000000000
oo0oD0o0ooooDoooooooooogooooag
oo bobbibO Let Language
Be Your Wings To The WorldO OO OO OO 0004
oobo0obOoOoobOoOoDoOoboooboobooo
oooo9b0ooooobOoboboooooobooo
000000000ooo0oooooooogn?2007
go0oo0ooobooooooooooonoooon
god0o2500000000000000
OO000OO00oO00oOo0U0oOooDoooooooo
oobo0obOoOoobOoOoDoOoboooboobooo
ooboOobOoooOoOobOoOooooboobooon
00oo0ooooooooooooooooooon
0000o0oooDoo250000000000000
gdoo0doooU0oooOooooooobooooooon
gdoo0oooU0oOoU0ooOOoUooooboooboooo
ooboooobOooooboooobogoooo
oobo0obOo0oDOoOobDOoooOoOoboobobooon
00o0Do0DooooDooooooooooooog
O00000o0oD0ooooooooooooog
gooDo00oooUoooOoooooooooooooon
gdoo0oooU0oOoU0ooOOoUooooboooboooo
oobo0obOoU0oOo0obDOoUoooUoboobooo
goboobOooooOobooooooboobobooon
000Do00o0oU0ooooDooooooDoooooon
000D000oU0oooooooooooooooon
gobDo0oooooooooooooooooooon
gobo00d0oOoU0oOoOooOooooobooooboooon
oobo0obOoU0oOo0obDOoUoooUoboobooo
gobo0obOo0oDOoOobDOoOooOooboobooo
ooooooDooooooooo

320000000
ooboooooooooooooooooooon

Oob0z022000000000000000000A0

oobooobOoooOoobOoobOooboooboon

-123 -



ooooooooooon sed

gobobooobobooobbooobobooonboga
ggboboooboo4b00d0obobooobo1oad
oobooooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gobobooooboobbboooobbooooog
gboooobobobobooobobon

Ui1o0o0o0o0o0oo0o00ooo

gobooboobobdobobooooooboobaobo

goooboobooboboboooo

U oboooooooobooobobbbbooooooooon

gbooooobooboobobooooooooboobab

0O000O00O0O0O0O0ODDDODOOO0O000000O
00000000000 YouTube D OO OODDOO
0000000000000000000000 ™0
000000000 000000000000000
000000000 0O0O0ODDDO0O0O00000o0o
00000000000020220000 202400
000300000190000000000000
0000000000000 DO0O0000000Oo
0000O0O0O0190000000 200000000
1900000000
0ooooooooo
60,000 002026 O 1

02000000000
ooboooboooon

oooo os31oooooon
A 0000 gobobooboobood
B OO oooooobooog
C 0oooo gboooooogooo
D 000000 googoobgoogod
E 00000 goooobooooo
F 0Ooood gooboooboood
G 0000 gogooooobooo
H 00000 gooogd
I 00 ooooooooo
J 00000 goooooooog
K 000 goooooooobo
L 00000 goooooboobo
M 000 googoooooobo
N 00000 goooooobooo
O [000ooo ooboooooooo
P 00000 goooboooooo
Q O0O0Oooooo goooooobooo
R 0000000 goooooboobo
S 000000000 googoooooobon

gbooboobooo

gbobooobgogdaod

oobooboooboooobooooboooboboobooon
ooboooboooboooboooooobbooboboon
oobooboooboooboooobooobobooboon
ooboooobooobooooooooobooooDo

400000000000
41 0000000000000000b0000b
gboooooooooobooooboooboooooog
OOOYouTube OO DODOOODOOOOODOOODOO
ooboobooboobooobooobboobobooon
O0OYouTube OO OODOOOOOOOOOODO
bobooboooboboboboooboobooboob
uoboobooobooodoobboooboboooboba
bobutooobobobuoboobodobobogab
oobooboobooobooobooobobooboon
ooboobooboobooobooobboobobooon
gobboooobooobobbooobooobDbo
gboboooooboboboboooboboobon
uboboobooobooboboboooboo

42000 TAOOO

00000000000000MO00000o0onn
Braun and Clarked 201900 00000 TAO OO
0000000000000 oooo*ooo
TAODDOOODODODODO0OO00OODOO00O0o00ooooo
0000000000000 00000000000
0000000000000 00000000000
000000000000000000000000
000000000000 0O0KH Coderd O O,
20200 00000000000000000000
0000000000000 00000000000
0000000000000 00000000000
0000000000000 00000000000
0000000000000 00000000000
00000000000000000000000
000000000000000000 TADDOOO
gooooooo

000 TAO OO O DO O OO0Braun and Clarke

gzooel 00000 eODOOOOOMIOOOOODO

obom20000000@I3c00oooooooom4n
obobooboobomsooobooooooomenn
oooboooobooooooog
gliogboobooboboooobmobooDo
goobobobboooooobebboboooooon
gbobooboboobobobobooobobobon
ubobooooboboboboodobobobon

- 124 -



gboboboobooboobooboboboboooooboooboan

gbgobooobobobooboobooboboooa
gbooaod
02000000000000000D0O0000
gbosedioooooooboooobooooboon
gooooobooooobobobobbbbboosod
gboboooooboobobobon
O30000o0oooooooboooooonooo
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
bobooomoboooomoooomooo
gboooboo30bobooobobobobooooo
gbogooooboboboboooobobobooo
40000000000 000000OLO0O00
ubobooboobobobooooboboobon
oobooobooooooboobooobooooog
Os500000000000O0000O0000O0AO0
oboobooboooboobooboobooon
gbobooboboboboooobobobon

oood

geb0b00O0D0OO0O0O00O0OOCODODOOODOOOO
oobooobOoooboooboooooobobooboboon
obooboomooooooomoobooon
ooobmobooboooooooboo300booon
ooooooog

idooooooobDisoooboooononse2n
oobooobooobboooos3sooooomobooon
ib0onoooOobobOoooooobOooobooOoonn
gbobobooooAD sOOoOoooooooboon
oobooooooon

430000

4310000000
gboooboooooboooobooboooobaoon

oobo0oooobooooobooooooooo

gbooobo400000b000bO00bOo0bOOn

gbobooooboboboboooboobobgoon

o3goooooooooooooooooooobooboog

gog gooon

gooooon

gboboboboooboobooboobdobobosd

250000000

gboobobooooboobooboobobobeD

gbobobooodo

gogoboodbooooooooboobobobooLn

gooooooon

gooooooooOoobDooobooooooaA)
gooo0o0ooooOoOoDooO0OobDoOoOobooobOon)
gooodpoboooooooogooooooooooo

gbooooood

00o0oo0oooo0ooooooooooooooon)
gbobobooooboooboobooboobooln
goooobooooooooobooboboboodkd

gbooooood

0000000ooooooooDb)
00000000000oo00doonoogoeE)

gbooboooogooo

goooobooooog

00oooooooooooooooogooe
gooobodoooooogoooboboboooogMmo

gooogo

gooboboboooboooooboobND
goooooooooogoogooooooooooogso

gooogoog

00o00o0oooooooooooooooooe)
00ooogoogoooooooomm

gboobobooooooon

gooooooooOoobooOoooogoooX)
0o0oo0oooooopogogooos)

gooooboooog

10000000000000D00000O0O D)
00ooogoogogoooogoomm

gbooboooogooo

gooogo

gooooooooOoobooooooOooooooe)
00o0o0000ooo0opooooooooooogOnN)

gooooooooo

J000o000oooo00oooooooogooooyg
00000000000g00o0o0oogoggR)

ggooboooboooo

100000000 0boO00oo0ooooDoo0OoQ)
00o0o0000Doo0oooogoooogooos)

gbogoboobobooooon

000oo0o0oooooooooooogok)
00o0o0doooogooogooooLl)

- 125 -



ooooooooooon sed

gbgbooooobobobooboooo
g2s00000000000DO00O0O00O000
oobooooboooobooobbooboboobooooooo
gbooooboboooboboobooobomooo
gbooboooboboboboobooboboooo
gobbmooobboooobobooobobooo
gbgoboooboboboobooobooboboooa
ONOOoOoooooboooooobooooooo
oobooooboooobooobbooboboobooooooo
bobooooboooooobooboooboog
goboboooooboboboooobobonbog
gobobbomobobooobboooobbooo
gboboooboobobobmoboooooboong
gooboooooooooooboooobos3nono40n
gbooooooobobooooobmuobooooon
gooobooooooooooOmooooooooon
goooboboooooooooobooobooooooon
goMLEDODOOOOODODOOODOooOoOOoobooDbo
gbobooboobobomNOooooooboooo
gobobooooobboooboboooboobooooa
oboboobobobobobobo@maemuooon
gooooooooooobooooboogo
ooboobobooboooooooooooooon
gobooobooboobobbooobboooobobo
gobbboooomoooobobooobobooo
goboodoooobooooooooooobooboon
gclhuoooooobooobooboobobobooogon
oobooobOobobOoobOoobOoobooooooon
oboobOoobOoobOoobOooboooobooon
gboboooooboboboboobobono
gboboobooboboboooobobobon
gbgbooooobobobooo

4320000000000
oobooobobooboooooooooooooon
gbobobooobooboboboooobobooboon
gbogosboboooooboboboooobobo
gbooooobda
gbdobobooobobobuoboobobang
oobooobOoboobOoobOoobOoobooooOoooon
gbooooooobobooooobooboooooon
goobooobobobobooboobobooboon
goboboboooobbooobmoooobobooo
gboboobooboboboooobobobon
obobooboooboooobomomooooooon
oobooobOoobOoobooobOooboooooon

boboobooboboboooobabda
obooooooooobooooooboooooo
uoboobomoooooooobooooboomoo
goboobboobboompPmooobOoOn
gbobooooboboboboooboobobon
gbooooood
gboobodboboobooodboboooao
oobooobooooboooboooooobooobooon
ooboobooooboooboooboooboboobobooon
gbobooom™mbgoBsPOOOOOLOODODOOD
gbobooooboboboboooboobobon
boboboobooomoobobooobomiim o
gbobooboobobobooobabda
gboooooooooboooooobooooo
oobooobOoooboooboooooobobooboboon
oboobooboobooboooboboobobooon
gboboooobobobobooobooboboon
boboooooboboboboooobooboboon
gbooobodgboboobooodobobooooaon
vboboooobobobuoboobooboban
obooooboobOoomoooboooooon
oobb0oooobObooooobooooboomonn
gdooooooobpmboooooooooooo
ogbooobooooboan

4330000000000

431000 432000000000000000
oobooooboooobbooooboooon
gbobooooobobobobooooobobgon
gboboooobobobobooobobobon
gboboooooboboboboooboobobogob
vgooouoouooooooooobobobobobobobon
oobooobooboboobomoooobobooobooon

gbooooooooobooooboooboooog
gbobooooobobobobooooobobgon
gboboooobobobecUooooboobobon
goboboooboboooobobmooobobooan
vbobooooobobobobooobobobogab
obOoooooobooooobooobooomooon
oobooobOoooboooboooooobobooboboon
oobomoooobobooooboooooooon
gbobooooboboboboooboobobon
boboooooboboboboooobooboboon
obOooOomooooooooobOoooooon
oobooobOooobooobooooboooboooboboon
oobooobOoooboooboooooobobooboboon

- 126 -



gboboboobooboobooboboboboooooboooboan

gbobooooboboboboood
gbobooooboboboooobobabod
oobooooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gbooboobooboobooboboosbooon
gbobooobmobobobobooobobOmo
gbgoboooboboboobooobooboboooa
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
goboooobooooboooobboooooo
gbooboooboboboboobooboboooo
goobbooooboobbmooobbooo
ggoogoooooooooboboobooboboboooo
omobooocoobobooobooooboboooboooo
gobobooooboooobooobobboooooo
gmooboooooooooooooobooooboooon
uoboobobooboobooboocoooooooooo
gbogoboooboboboboobooboboooo
gobooobooboboobobooboooong
gbgobooobobobooboobooboboooa
oomooboooobobooilioobooobooooo
ooboooboooobooobbooboboobooooooo
bobooobOoobooobOomooooooon
gbobooooobobobooooboboobog
gbobooomooooboboboboooboono
goboboooobboooobboobobooonog
cOomooobobooobobooobooboboobooon
oboooobooboooobooboobomooooboo
goboooboooobobooooboooon
ggodooooobobobobbbboo
gbooooobon
gododoooooobobooboobon
oomooooooomooooo
oobooomooobooooooo
gboo0300o0ooooocooogon
ggoogoooooooooooo
goodooooooobboboobDbb
ggoooobooooooooooo
ggodoooooboobooboboboboo
gobooooooboboooobooon
gooobooooboooboooo
goodoooobobbbbbboo
gogooooooobboboooob
ugodoooooooboboboobbo
ugodooooooboobooboooboobooo
ooboooooooooboooobooo

gooosoo
oooo

20000000

subdgbutooobdobobooo
gboooooooooboooobooobooooo
00002024, 20250000000000000MM0O
gbobooooobobgoyo7hOnoboboOn
gboboooobobobobooobobobgon
gboboooboobobobobooobooboboon
uboboooobobobobooboboban
goboooboobozosoomooooooooon
o300ooooobooobooi1ocoboooooboon
obobooooom 200000000 oboOooDo
goobooboomoobobobboooboobon
oobooooobooooosoboooooon
gboboooooboban
gboooooooooboooooobooooo
obooOooboobOooooboobooooomaonn
tomooboooooomoooboooboobobooon
gboboooobobobo@mobooboomogon
boboooooboboboboooobooboboon
ubobooboooboboboboobooboboan
vboboooobobobuoboobooboban
obOooOoobooooboobOmoboooooon
oobooboobooboooboooboboobobooon
goooooogoo
gbomooboooboobobgoooooobobon
oobobooooob3ooboobooooobooooon
ooboooboobobooboocoboooooom
oobOboomobooooboooooboooomao
oobooboobooobooboooboobobooon

250000
oDooooooo

opoooooooo
ooopooooo
oooooooooo

0oooooo

192100000
ooooooo
oooooa

ooooooo

oooooo
oooooo
oooooo

oDoooo
oooo

Doooooo

gooooooooooon

ooooo
ooooo

ooooooo
ooooboooooodg

DDDDDDDD\/Q

oooooooooa

[ loooooooo

oooooao

oooooao

gigoooooobooooooooooo

- 127 -



ooooooooooon sed

gbgobooobobobooboobooboboooa
ubgboobdobobobooobooboboooa
oobooooboooobooobbooboboobooooooo
ooboooboog
goboboooooboboboooobobonbog
gbogoboooboboboboobooboboooo
gbobooooboobobobooboooa

600
61000000000
611000000000000O0DOOODOODOO
TADOOOOOO
OO000000O0YouTube OO OOODOOOOO
gbboooobooobobooobooboboooboobaoag,
2021 YouTube OO OOOODOOOOOODOODOO
ooooboo TAOODOOoooobooooooo
gobooboooboobboboboobooooooo
goooboooboobooboobo TAOODOO
gboboooboboboobooobooboboooo
obobobo420000000000000000O
ubgboobdobobobooboobuoboood
ooboooboooobooobbooboboobooooooo
gooooo
gboooobooobobogAObbogooog
gboboobooboboboooobobobon
gboboobooboboboobooboboobon
ubobooboobobobooodoboboobon
oboooooboooooboooo TAOOOOooo
oboobOoobOoobOoobOooboooobooon
gobboobobDAIODO0bbOoobboooboon
TAODODOOOOOoooboooooboooobooo
gboobooboobobobooooboboobon
ugbooboooobobobgon

6120000000000000000
gooogbooobzoisboooooooogy
gbobooooo TAODO0bOOobOobOoooobooDo
gboboooboobobomobobooobobonog
ugbgboobobobobooodobobogobon
obmoooboobooobooboobooooooon
oobooboooobooobooon
gboboooooboboboboobobono
gbooboobooboboboooobobobon
gboboooboobobobooooboboobon
ugbobooboobobobooooboboobon

6.2000
RQIOODOOOMOOODOOODO TADODOOOO

bobobooomuoooooobooboomoboann

ooooooooobo3obboboboooooboboon
gbobobooooobobobon

RQ2OUODOOODOOODO TAODOODOO 30000
vboobdobooooboobobooooooaono
obomooobooooboooobooooooon
boboooobobooobooooobooobooon
gbobooboooboboboboooboobobgoon
gboboboooboboboboooboobobon
gooo

Oo0O0o000o000OO0YouTubeD OO O ODOO
ooboobooboooboooooobbooboon
obobobobOooooboboocooboooboon
oboobooboobooobooobboobobooon
gboboboooboboboboooobobgon
gooo

6.3000000000O00O0DOO
ubooooooooos3obooooboono
l00obooobooooooboooboooon
goboobbogooboboolgobogogoooon
ooooooobOo2s0000000000oboon
gboboobooobobobobooobooboboab
vboboboooboboboboobobobogab
oobooobooooon
20000000000000000C0O0D00OOO
gbobooooboboboboooboboboon
gboboobooobobobobooobobobob
gbobooooobobobobooobooboobogob
vbobobooobobobobooboobobogab
oobooobooboooboooooooog
3obo0oobooooooobobooooonbobn
gbobooooboboboboooboboboon
gboboboooboboboboooboobobon
gbobooboooboboboboooboobooboob
uboobooood
oboooooobooobooboooboono TAOO
oobooboobooooboooooobbooboon
goboooobooobbboooobooobDbo
gbobobooobobobobooobobobon
gbobooboooboboboboooboobooboob
gboboobooobobobobooboboboab
oobooboobooooboooooobbooboon
omoboooobooobooooobooooooon

- 128 -



gboboboobooboobooboboboboooooboooboan

gbooooobaog

O00000Dollinger et al.d20180 0 0 0 0O
OO00000000000O0Ng and Forbes 20090
goboobooobooobbooboboooboobobooon
gobooobooboobooboobooboon
gbogobooobobobobooboobobon

U
mjoooboboooooobooobobooobooo
gboobooboboooooboooboobobobobo

0000000000000 O0bOO00OOS8.2000
goboobooboooboobobooboooboo
goooobobbobooooobooooobogo
gobobogoobgooboobooboooboooboo
gbooooobooobooboobobooboboo
goboobooooobooboobooboobooo
goboboboobobobobboobobbobobo
gobooooboobooboobooboobobo
gooboboboooooooon

gogono

Braun, V. and Clarke, V.0 20060 “Using thematic
analysis in psychology,” Qualitative Research in
Psychology, 31 2] 77-101.

Braun, V. and Clarke, V.00 20190 “Reflecting on
reflexive thematic analysis,” Qualitative Research in
Sport, Exercise and Health, 117 4[] 589-597.

Dollinger, M., Lodge, J., and Coates, H.J 20180 “Co-
creation in higher education: towards a conceptual
model,” Journal of Marketing for Higher Education, 28

0 200 210-231.

0000000O0O0O00z0200 0000000000
oooooooooooooooom
https://www.excrie.co.jp/datacolle/page/rs20240912

020260 10 3100

oopoooz02o000Cc0O0ooOoooooooooog
— 000000000 0b00o0oooo 20O
oooooog.

International Organization for Standardizationd 1SOC

0J 202101 I1SO 20671-1:2021 Brand evaluation — Part 1:
Principles and fundamentals, 1SO.
https://www.iso.org/obp/ui/#iso:std:iso:20671:-1:ed-
Livlerd 20260 10 3100

00000202100 000000 YouTubeO OO O OO
0000 ooDbOO2s,121-129.

goopooz201800 0000000 OODOODOOOODO

000000000 —-000oooooooooo
0000 —MmOoo0oooooouoooooazs,
133-139.
go0oooooogozoo0ooooooooood
—000o0o0ooooooooooooooog—
—M 0000000000 D0O0O30,66-73.

000202500 0000000000000 000O0O
O0o000oo0oo0oo0oooooUooooDmooon
000000021010 69-96.

OO0 00202200 00000CC0O0000ODOOOOOO
0000000000000 UoooDDoDa3e,
236-243.

Ng, I. C. L. and Forbes, J.00 20090 “Education as
Service : The Understanding of University
Experience Through the Service Logic,” Journal of
Marketing for Higher Education, 1971 1[] 38-64.

oOoooozoood“O OO “OooUooor"ooooOd
ooooooooUoooooOooooooOooooon
0oooooooooooo,11-72.

oopoOoozo00000000ooooooooooog
ooooOoOoooooooooDOoooooo, 1-25.

gOo0oOoOoOoOooooz040opoooooooooom
https://www.youtube.com/watch?v=iXA0gIB6J18

020260 10 3100

O0000000DOD20250 000000000000
0707000
https://www.sfs.osaka-u.ac.jp/about_fs/guidance.
htmD 20260 10 3100

Riessman, C. K.O 20080 Narrative methods for the
human sciences, Sage Publications0 00 OO 0000
oooooz04000000000000000DOO
oooooooooa

Studyplus OO0 00000202200 00000000
O00000100000000200 YouTubed O
000000 1000wWEBOSNSOOOOOODOO
https://www.trend-lab.studyplus.jp/post/20220826
020260 10 3100

Studyplus 0 OO0 00000202400 0000 0O
O00o0oo0ooooooooooooooooo
0000000000 “YouTube"O OO OOOOODO
oo0ooooooUoooooooooooooooo
ooo
https://www.trend-lab.studyplus.jp/post/20240305
020260 10 3100

gooooz00200000000O0O0OOOOO .

- 129 -



goog

O00000ooD0000 3600130-1370 2026

obbooobbooobtoobboobuoobouooo
— 00000000000000000—

gbobooobooboboon

vbdbuboboboooboobobouoooooobobuoboobobobobobobobobobon
gbbooobooboooboooobil1lbobooosbobooobobooobobooobboobbooobobooo
gboboboboooooboboobooooobobobooooboboboboboboboboDOon
oooboooboooooooooboooboooobooooooooooooboooobOooobobooboOoobooo
gboboboboboobooboooboobobooooboobobobooooboobobobOoboooobobo
gboobooobooboooogoobbooobobooobbooobooobobooobbooobooo

od

gbobobooobooboboboboooboobaobobooo

100000
oooooboooooooooooboooooogno
goooooooooboooboooboobbooboon
gooboboboobobobooboobobgon
gbobobobooboboboooboobobon
gboboooobooobooobboobobooooba

Raw
Eao —
o T ospmEn
4
-
m20 .. — A el
fp T S )

2020 2021 2022 2023 2024

I

oilooooooooobooobOoDOOO000000
oooooboooooon

ooooobooooboboooooooobooono
2024000 e000000DODOOOOODODO
ooboobobooobossoeonbooooooo
ooboooboooobooobbiel0oooooono
ooo0Og,z024l0b00ooboooooboooo
ooboooboobosiioooboooooobooo
goboobooobooobbooboboobooooooo
gboobooobobobgobzozobgb 200000
2024000 00 0Db0OOLOOO0OObOODODbDODO
oboo01000000000000, 2023, 202410
uboboobobobobooodboboobon

oobooobooooboooboooooobooobooon
ooboobooooboooboooboooboboobobooon
gbobooooobobobobooobooboobgoon
gboboooobooobo
gboobooboboobooooboboooooo
obooooobooboooboooboooboooomoonn
oboooomoboooooooboboooooo
oobooobOoooboooboooooobobooboboon
oboobooboobooboooboboobobooon
obobooooomobobob,2023:1400000
gboobooboboobooooboboooooo
ubobooboooboboboboobooboboan
vboboooobobobuoboobooboban
oobooobOoooboooboooooobobooboboon
oobooboobooboooboooboboobobooon
gooobog,z2oeootbooooooooooon
gbobooooobobobobooooboboboon
ooooooboooono, 2019
gboobodboboobooodboboooao
ooboobooooooobooooboooboobooboon
oobooboobooboooboooboboobobooon
gbACO0OO0OOOooobboOozoooooooOO
gooooooooooboboz20210000000
oboooooooAcCOOOOOOOoOOoOooDOon
ubobooboobobobooboban
gbooooooooobo20000000000
ooboobooooboooboooboooboboobobooon
gbobooooobobobobooooobobgon
obmoboboboobooobooboboobooobo
boboooooboboboboooobooboboon
vboboooobobobuobooobooboboab
ooo



gbobobooboobooboboboboobooooo

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000D000000
0020230 00000000000000000DO
000000000000000000000000
000000000000000000000000
00000000000o0o000
00000000000000000000000
0000000000000 00000D000000
0000000000000 00000000000
gooooooOooon
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000o0000000Dooooog
00000000000000000000000
000000000000000000000000
0000000000002011000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
do00O00O0o0O0o0ooooooo'*ooooooo
00020210 00000000000000000
0oo00DAOCOOODOOO0ODODOOOODOOODODOOO
00o0o00O0O0O0O0oon
00000000000000000000000
00000000000000000000000o
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000mo00oo0o00o0o0o0oooooooooo
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
goo

0000000000000 0000000000
000000000000000000000000
000000000000000000000000

uboboooobobobouoboooboboboon
ooboobOoooOooobooooooboooboboon
oobooobOoobOoobOoooooboooobooon
ooboobooobooobooboooboobooon

goooboobobooboooboobobooooon
gbobooobooboboboboooboboboon
gbobooobooboboboboobobobon
ooboooobooobmoboooooooboboooboon
oobooobOooobOoobOoooooboooboon
ooboooooooog

2000000000000
21 000000000000000
gboobodbobooboobodboboooaon
oobooobOoooOoooboooobooobooobooon
ubomoooobooooboooobooooon
gbobooooboboboboobooboboon
gboboooooboboboboooobooboobon
gozoo800onoooooobooooooooon
ubobotooobobobobooobobobob
oobooobOoooOoooboooooobooobooon
obooboooobooobooooboooboboobobooon
gboboooooboboboboooobobooboon
gboboooooboboboboooobooboobon
gbobooobooboboboboooboboboon
gboboooobobobuobooboboboon
oobooobOoooOoooboooooobooobooon
oobooobOoobOoobOoooooboooobooon
ooboobooobooobooboooboobooon
goboboooboboooobboooboboobDbo
o0ob02000000000
gbooobodboboobooodoboboooaon
oobmoooooooboooobooobobooboon
oobooobOoobOoobOoooooboooobooon
ooboobooobooobooboooboobooon
gboboooboobobobooooboobgoon
gogobobooboboooobobboooboboon
gbobooobooboboboboobobobon
ubobotooobobobobooobobobob
ooboobOoooOooobooooboooboooboon
oobooboooboobooboooboonn
goooboobobobooboobobooooo
gboboooooboboboboooobooboobon
bobooobooboboboboobooboboon
oboooooooooboobobOonbog 2024000
obooooomoobooboooboooooon



ooooooooooon sed

00—O00000000D0D0D0D00000000o
00000000000 00D0O0O0O0Dnoooo
00000000 O0O0O0O0OD0DDOD0O00000000
000000000000 10005000000
0000000000000 000DO0O0O0OO0noO
000020240 1200000000000000
0102600000000000000000000
0000000000000 DO0O0000000Oo
ooooooo
00000000000000D01000500
0000000000000 D0O0000000oo
0000000000000 DO000000000o
0000000000000 00D0O00DO0O00O0
000000 0O0ODOO0ODODDODO0OO000000ooo
000000000000 0000000MmMmOnad
000000000 000000000000000
000000000000000000000000
000000000000 000D000000Dnoo
0000000O0O0O0ODDD0ODO00000000O0o
gooo o

220000000

ooboobobooboooboooooooooooo
gboboooboboboboobooboboooo
gbobooobobobobooobooboboooo
gboboooboboboobooobooboboooa
ubgboobdoboboboobooboboood
ooboooobooobooobboobooboobooooooo
obooobooobobooroomoboooooo
gooboboobobooobobbomooobogo
gbobooobobobobooobooboboooo
gbobooobobobooboobooboboooo
gbgoboobobobooboobooboboood
oobooobooobooobbooboboobobooooono
goooood

bomooooboooobooooboooon
gbooboooboboboboobooboboooo
gbobooobobobooboobooboboooo
gbgobooobobobooboooobooboboooa
gugbbooudgbooobboooobboooonodg
ooboooboooobooobboobobocobooooooo
oobooooooooon

gobomoooobobooooobboooooo
gbobooobobobobooobooboboooo
gbgobooobobobooboooobooboboooa
gbgoodoaobdaod

oboomoobooooobooooobooobooog
oobooobOooobooooboooobooobooobooon
ooboooboooboooboooooooogd

goooboomooooboobooooooooo
gbobooooboboboboooobooboboon
gbobooooobobobobooboboboon
gbobooooobobobobooboboboon
vbobotooobobobuobooboboban
ooboobOoobOooboooooboooboon
ooboobooboobooboooboboobooon
gboboooomoooooboboboooboobo
gbobooooobobobobooboboboon
gbobooooobobobobooboboboon
uobboodooboboubbooobobooabobod
oobooobooomoobooooboooboboobooon
ooboobooboobooboooboboobooon
oboboooooboobo

gboooboobobobooooboboooon
ooooz20000

e KA
'&g; Jo LI R B
s PN Jo Fi E T Ak
L aR I e
ek
—
[ enfse e 7] [FtfEs)  [EEELE~570])

0200000000000

gogbboooooboooobobboooobooboon
ooobOoooobobooboooooboiloo 20
oobooooo

-132 -



gbobobooboobooboboboboobooooo

uigooooooan

gz20b0o0oo0boboboooooo

m 000000000
dooooooooooooooooooooon
doodoo0Oooooooooooooooon
doooooooooooooooooooooo
ooooooooooooDoooooooooomy
oooooon

0000000
0000000bOO0bOooOoo0o0o0obOoOooOoooal.
00M2.00@03.000000000000000O
000 3.000000000000on

m [0
doooooooooooooooooooon
000000
0o0o0DOo0o0oooooDOoO000o00ooooooO
do0o000oo0o0oDOOo0bDOo0DDbOmOooDooooon
doo0o0oooDoo0DbOo0bo™@oooooaon
000000000000 oDooDooOoooooon
doooooOoOomooooooooooooon
doooooooDoOoDoooooooooooan
dooooooooDOooooboooooooyoO0
gooo

00000000000
Jodooo0oo000oooopooooooooooo
000DO0000bO0O0o00D1L. 00000000
00000000 DbO0O0O0D0ODOOD2. 00000
0o00ooDoOO0o0ooDbOoOo0oDoODbOOoOoOooOom3. o0
0o0o0DDOo00o0ooDbOo0m4. 00000000000
05 0000000000000 ™e6. 000000
000o0o00oobOooooobogooe. 0O0QooOO
oooooooao

m 000000000000
0o0ooo0o0o00oooopooooooooooo
00000000Db0DbO0bOO01.00b0m2.00
00000M3.000000MIM4.A0O00005.0
00000000DbO0D0Dme.0O0D000D0OODODO
O00e6.000D00D0O0D0ODO0OOO0O

s 00000000000 0O000
ddoooooooooooooooooooon
0o0o0ooooooooooooooooooon
dool10200000030000000000
dodoooDOooooooooooooooon
dooooooooooooooooooooon
00000o0o0oo0o0obDoOooooomryoOooOoO
ood

000 D00 0000 OO0
000000000 459 150 1026
oooooooo 0.44 050 1014
0o 25.24 1.81 1026
0000 _00000 4.79 1.41 1026
Ooooo0ooo

0000 00000 450 151 1026
000000000

D000 _00000 4.48 1.61 1026
Oo0oo0o00oooo

000

oooooooooo 3.28 1.04 1007
O

0000000000 0.58 0.49 987
0o

0000000000 0.20 0.40 987
ooooo

Oooooooooon 0.09 0.28 987
0oooQ

0000000000 0.08 0.27 987
00

0000000000 0.05 0.21 987
00

00000 _0000 4.54 153 1026
00102000

00000 _0000 457 1.47 1026
0030000

00000 0000 4.86 1.44 852

30000
3.10000000000000
ooboooboooooooooooooboooon
goboboobooboboboooobobobon
gboboobooboboboooobobobon
oboboooboooboob3booboobgoooon
rgbobobooobbooboobooboobaooo
obooob400000D0O0OO0O0COO0ODOOO0OO
Oo0O0oo0o0O000b00oo0oD0O0 546 0053.2%0 0
gobobogogezessogzrsomoooooodn
1950019.0%0 000000000000

- 133 -



ooooooooooon sed

o

o

100

Foih 2 3 4 3 ]

TidER

1A}
gs@oooobooooooono

0O n=10260

ooboooboboobooboobooooooboooooo
ooboooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gobooboobooobbooboboobooooooo
ooboooboooooobboobobooboboooooo
oobooooboooooobboobobooboboooooo
ooboooboooooobboobobocobooooooo
oobooooboooobooobbooboboobooooooo
goboobooobooobbooboboobooooooo
gobooboobooobbooboboobooooooo
oobooobooooobbooboboooboooooo
ooboooboooooobboobobooboboooooo

obooooooan

3200000000000000000
gbmobbooboooboomooobooooo
ooboobooboobooboooboobooon
ooooooooooooooon
oobos3ooooooboooooooboboooooo
ooobOb0Oi1000o0o0ooO0b0O00o0ooooooboon
oobmooooooobooobooobob 2000
gboooooobooboooocooooboobann
oooObooooobooobboooos3bnoon
oooooooobbooboboobobogoboooooo
ooboobooobooooboooooooboooboon
oobooooboooboooboooog
gooos3gooooooboooobooooooo
ili0o000b00obobooboobooboobooooo
uobOooooobooboobooobOooobooon
ooboobDooobOoOonDooooobooobooon
ooobooomoooooobooobOooooooon
oobooobooooboooobooooboooobobooboboon
oobooobooooboooboooooobooobooon
obobOoooooobobOooooboobooooon
oboobooboobooboooboboobobooon
oobooboooooooooooboobooon
oobooobooboon
goobobobo200@0ooooboooooooo

g3oboooooooooooboooooooooboooonoonoobtn=_8140

OO0O01 O0O0O002 OO0OO00S3
O ODO0o00 00000 2 00000
DDDD *k*k **k* *
ooooo 0.033 0.048 0.033

00 -0.010 0.002 0.004
0000 0000000000000 -0.022 0.034 -0.007
0000 _00000000000000 0.052 0.057 -0.079
0000 _000000000000000000 0.280 *** 0.289 *** 0.193 ***
00000000000 -0.096 * -0.074 *
O0000rf000000

00000000000 0.145 *** 0.157 ***
0Ooooo0O0ooo 0.077 * 0.099 **
0DAOODOOOD 0.103 ** 0.103 **
00ooo0oo 0O 0.090 ** 0.108 ***
00000 _O000000102000 0.108 *
00000 _00000030000 0.187 ***
00000 _ 0000 0O 0O 0.223 ***
R? 0.094 *** 0.136 *** 0.279 ***
adj.R2 0.089 0.125 0.267

A R? 0O 0.042 *x* 0.143 *xx

*% < 001, ** p < .01, * p <.05
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