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APathAnalysisApproachtoCourseGradeEvaluation

JeffJohnson＊

Abstract

ThisstudyreportstheuseofpathanalysistoevaluatetheeffectivenessofEnglishlanguage

courses.Thefirstwaveinthemodelusespre-programproficiencymeasuresoflisteningcompre-

hensiontopredictsuccess(operationalizedastheendofyeargradeonascaleof55to100),inan

OralEnglishcourse,andreadingcomprehensiontopredictsuccessinaCompositioncourseanda

Readingcourse.Inthesecondwavethethreecoursegradesareusedtopredictpost-program

listeningandreadingproficiency,measuredwithanequivalentformofthepre-programtest.A

pathmodelisanalyzedfirstwithfull-lengthproficiencytestscores,thenagainwithproficiency

scoresmademorereliableandvalidbycontinuallydeletingitemsthathavelowdiscrimination

valuesuntilthetestreliabilityestimatespeak.Resultsshowthateachofthecourseshassignificant

pathstoorfromtherelevantproficiencymeasures,showingevidenceofcourseeffectivenessto

varyingdegrees,andthattheshortenedproficiencymeasuresmorecloselyfitthemodel.

KeyWords:languageproficiency,pathanalysis,programevaluation,testitemanalysis,theSLEP

test

和文要旨

この研究は，英語クラスの効果測定を，熟達度測定テストとの相関のパス分析を用いて行った結果
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の報告である。最初のモデル分析は，プログラム前に実施された聴解力と読解力の熟達度テストを，

それぞれ聴解力テストはオーラルイングリッシュクラスの，そして読解力テストはコンポジションク

ラス及びリーディングクラスの成績（学年末の成績で，尺度は55～100）との相関を調べるために用い

た。分析の結果，それぞれのクラスで成績と熟達度測定テストとの多様な強さでの相関が見られた。

Thefollowingbasicideaisthegenesisofthisstudy:Howcanteachersorcurriculum

designersshowthattheirEnglishlanguagecoursesaresuccessfuloreffective?Howcan

theyshowparents,possiblefutureemployers,graduateschooladmissionsofficers,and

otherstakeholdersintheeducationoftheirstudentsthatthegradestheygiveintheir

Readingcourse,forexample,aremeaningfulsignsofEnglishreadingability.Evidencefor

courseeffectivenessisnotonlysomethingstudentsandotherstakeholdersdeserveto

know,itisalsoadvantageousforteachersorcurriculumdesignerstobeabletodefendthe

resultsoftheircourseswithobjectivedata.

InthispaperIexploreamethodtoobtaintheseobjectivedatabyusingpathanalysisto

evaluatetheeffectivenessofEnglishlanguagecoursesataJapanesewomen’scollege.Path

analysisisamethodusedtotestatheoryofdirectandindirecteffectsofvariablesthought

tocauseothervariables.ThetheoryIhypothesizehereisthattheEnglishlanguage

proficiencystudentsinitiallypossesswillstronglypredictsuccessinEnglishlanguage

courses(inthisstudy:OralEnglish,Composition,andReading),andthatsuccessinEnglish

languagecoursesshouldinturnbeastrongpredictorofproficiencymeasuredafterthe

course.

Thegeneralresearchquestionforthisstudyissimplythis:AretheEnglishlanguage

coursesinthiscurriculum effective?Inotherwords,doesthepatternofcoursegrades

reflectabilityintheskillstaught?ThespecificresearchquestionsIaddress,eachofwhich

shouldbeansweredintheaffirmativeifmytheoryiscorrect,areasfollows:

1) Isfirst-yearOralEnglishcoursesuccesspredictedbyinitiallisteningcomprehension

proficiencysignificantlyandmorestronglythanitisbyinitialreadingcomprehension

proficiency?

2) Isfirst-yearCompositioncoursesuccesspredictedbyinitialreadingcomprehension

proficiencysignificantlyandmorestronglythanitisbyinitiallisteningcomprehension

proficiency?

3) Issecond-yearReadingcoursesuccesspredictedbyinitialreadingcomprehension

proficiencysignificantlyandmorestronglythanitisbyinitiallisteningcomprehension

proficiency?
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4) Issecond-yearReadingcoursesuccesspredictedbyfirst-yearCompositioncourse

successsignificantlyandmorestronglythanitisbyfirst-yearOralEnglishsuccess?

5) Doesfirst-yearOralEnglishcoursesuccesspredictlisteningcomprehensionprofi-

ciencymeasuredafterthecoursesignificantlyandmorestronglythanfirst-yearComposi-

tioncoursesuccessandsecond-yearReadingcoursesuccess?

6) Doessecond-yearReadingcoursesuccesspredictreadingcomprehensionproficiency

measuredafterthecoursesignificantlyandmorestronglythanfirst-yearComposition

coursesuccess,anddoesfirst-yearCompositioncoursesuccesspredictreadingcomprehen-

sionproficiencymeasuredafterthecoursesignificantlyandmorestronglythanfirst-year

OralEnglishcoursesuccess?

Thevariables,asinanystatisticalanalysis,areassumedtobereliableandaccurate

measures.Iassumethatthecoursegradesarestronglybasedontheresultsofachievement

tests,andthattheachievementteststestthedomainindicatedinthecoursetitle.Inother

words,IassumethegradesfromtheOralEnglishcoursearelargelyanaccuratereflection

ofstudentabilityinEnglishspeakingandlisteningcomprehension,gradesfrom the

Compositioncourseareameasureofwritingability,andgradesfromtheReadingclass

closelymirrorthetraitofreadingcomprehension.Isuggestthatifthisisnotthecase,then

thecourses,astitled,cannotbedefendedaseffective,inthatsuccessinthecoursesdoes

notcorrespondtostudentabilityintheskillspresumedtobetaught.

ThetheoreticalmodelIproposeassumesthatproficiencyinonelanguageskillis

stronglycorrelatedtoachievementinthesameskill.Therefore,forexample,reading

proficiencyshouldcorrelatestronglywithReadingcoursesuccess.Ialsoassumethatthere

arestrongerinter-channelcorrelations(theoralchannelbeinglisteningandspeakingskills,

thewrittenchannelreadingandwritingskills)thantherearecross-channel.Inotherwords,

readingproficiencywillhaveahighercorrelationthanlisteningproficiencywithComposi-

tioncoursegrades,andlisteningproficiencywillhaveastrongercorrelationthanreading

proficiencywithOralEnglishcoursegrades.

Anotherassumptionmadeisthatthepre-andpost-programproficiencytestsarereliable

andvalidtestsoflisteningcomprehensionandreadingcomprehensionproficiency.Forthis

studyIusetwosetsofproficiencytestscores,onewiththeoriginalfull-lengthscoresfrom

acommerciallyavailableproficiencytest,andanotherwithscoresfrom thesametests

shortenedbyremovingitemsthatwerepoordiscriminators(seetheProceduressection

below).Soaseventhresearchquestionis:

7) Willmorereliableandvalidversionsoftheproficiencymeasuresleadtobetter

resultsforresearchquestions1to6?
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Method

Participants

Theparticipantsinthisstudyweretheentireyear2000graduatingclassintheEnglish

Literaturedepartmentatawomen’sjuniorcollegeinTokyo.Thenumberofstudentsinthe

programwasinitially297,and283studentsgraduated.All297studentstookbothsections

ofthepre-program proficiencytest,andallbutonegraduatingstudenttookbothpost-

programproficiencytests.Somecoursegradedataismissingbecausestudentswithdrew

from individualcourses,orthecollege,andgradesforonesectionoftheOralEnglish

coursewerenotavailable.Studentsweredividedintofourgroupsofapproximately75

studentseach,andthesegroupswerecutinhalfsothateachoftheEnglishclasses

consistedof38orfewerstudents.AlltheparticipantswereteenagedwomenJapanese

nationals.

Materials

Thematerialsusedinthisstudyweretwoformsofthelisteningandreadingcomprehen-

sionsectionsoftheSecondaryLevelEnglishProficiency(SLEP)test,Form1administered

pre-programandForm2administeredpost-program,andcoursegradesfortwofirst-year

courses;OralEnglishandComposition,andonesecond-yearcourse;Reading.

Proficiency.TheSLEPtestisdividedintolisteningandreadingcomprehensionsec-

tionsof75multiple-choicequestionseach.Thelisteningsectionhasfoursubsections:

photographs,dictation,map,andconversation.Thephotographpartpresentsthetest-

takerswith25facsimilesofblack-and-whitephotographswithnoincludingtext,andthe

test-takerhearsavoicereadfoursentences,withthecorrectresponsebeingtheone

sentencewhichdescribesthecontentofthephotograph.AccordingtotheSLEPorderform

(EducationalTestingService,1998),thisparttests“correctrecognitionofminimalpair

contrasts,juncture,stress,soundclusters,tense,voice,prepositionsandvocabulary”(pg.

10).Thedictationportionhas20or19questions(forms1and2,respectively)andforeach

showsfoursimilarsentences,oneofwhichthetest-takermustmatchwiththesentence

heardonthetape.Themapsectionpresentsaroadmapwithlabeledstreetsandbuildings

andfourcarstravelingindifferentareasofthetown.Thetest-takerlistenstothetwo

occupantsinoneofthecarsdiscusssomethingdealingwithaspecificareainthetown,and

musttakeintoaccountthelocationreferredto(e.g.,aspecificbuilding,suchasadrug
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store),aswellasthepositionandorientationofthecars,tochoosethecarinwhichthe

discussionoriginates.Thereare12mapquestionsintestform1,and11questionsintest

form2.Thefinallisteningsubsectionisaconversationbetweenthreestudentsandastaff

memberinahighschool.Theconversationispresentedinsectionsfollowedbyoneortwo

oralquestionsforwhichthetest-takermustchooseoneoffourpossibleanswers.Thetotal

timeforthelisteningsection,includinginstructionsandexamplequestionsforeach

subsection,isapproximately40minutes.

Thereadingcomprehensionsection(whichisalsomeanttomeasuregrammarand

vocabulary)isalsodividedintofoursubsections:comic,linedrawings,cloze,andpassage.

Thereare12questionsinthecomicpart.Test-takersseeanexampleoftheAmerican

comicstripFamilyCircusbyBillKeane,andforeachquestionmustmatchthewritten

sentencewiththeappropriatecharacter’sthoughts,whichappearasillustrationsina

bubbleaboveeachcharacter’shead.Thelinedrawingsubsectionhas15questionsinform

1,and16questionsinform2.Foreachquestionthetest-takermatchesasentencewithone

ofthefourdrawings.Thissectionteststhe“useofprepositions,pronouns,adverbs,and

numbers”(EducationalTestingService,1998,pg.15).Thenextsubsectionincludesthree

passagesinwhichmultiple-choiceclozequestionsareembedded,followedbycomprehen-

sionquestions.Eachclozequestionhasfouroptionsofsinglewords,two-wordverbs,or

prepositionalphrasesthatthetest-takerchoosesfrom.Form1has22clozequestionsand

18comprehensionquestions,form2has22clozequestionsand17comprehensionquestions.

Thepassagesubsectionisalongerreadingpassagethantheonesintheclozesubsection,

andisfollowedby8multiple-choicequestions.

ThetestwasdesignedtoassisthighschoolsinAmericainadmissionsorplacement

decisionsfortheirinternationalstudents.Wilson(1993),however,foundthatoveronethird

oftherespondentstohissurveyusedthetestwithcollegeanduniversitystudents.Ina

studywithJapanesecollegeanduniversitystudents,Culligan&Gorsuch(1999)foundthat

pruningthe84items(56% ofthetest)thatdiscriminatedpoorly(ID .20),improvedthe

reliabilityestimateandstandarderrorofmeasurementforthetestasawhole,withboth

listeningandreadingcomprehensionsectionsanalyzedtogether.InanotherJapanesestudy,

Johnson,Allen-Tamai,&Kasuya(1999)foundusingfactoranalysisthatthelisteningand

readingsectionsweregenerallymeasuringtwoseparatefactors,andcorrelationcoeffi-

cientsbetweensubsectionssupportedthis.Theyalsofoundthat54items(36%)didnot

discriminatewell,withapointbiserialcorrelationoflessthan.30.Inastudywithsubjects

thetestwasdesignedfor,non-Englishspeakinghighschoolstudents,Stansfield(1984)

reportedthat77% oftheitemsdiscriminatedwellwithapointbiserialcorrelationof.30
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orgreater.Healsoshowedthetesttobeveryreliableforthisgroupof310students,with

reliabilityestimatesof.94forthelisteningsection,.93forthereadingsection,and.96for

thetwosectionscombined.ThiscomparestoCulliganandGorsuchestimatesof.81forthe

entiretest,and.84forthetestshortenedbydeletingthepooritems,andJohnson,et.al.

estimatesof.72forlisteningand.82forreading.(Allthereliabilityestimatesusedthe

Kuder-Richardsonformula20)

Grades.Gradesforthethreecoursesweretheothervariablesusedinthispaper.Idonot

attempttoaskwhyacourseissuccessfulornotinthisstudy,soIdonotdescribethe

coursematerials.Rather,Isimplyaskifthecoursesareeffective,ortowhatdegreethey

agreewiththetheoryIpropose.Thequestionofwhyacourseworksordoesnotisleftfor

futurequalitativeinvestigation.Herethecoursesaredescribedsimplybytheirtitles;Oral

English,Composition,andReading,andthecoursegradedataarenumerical,givenona55

to100scale.Gradesof“withdraw”aretreatedasmissingdata.Studentswhodidnot

withdrawfromacourseorthecollege,butdidnotreachascoreof60,weregivena“fail,”

andtokeepthisdatainthestudyIsetthisgradetoavalueof55,fivepointslowerthan

theminimumpassinggrade.

Procedures

Theparticipantstookthepre-programSLEPlisteningandreadingcomprehensiontests

inthesecond(listeningsection)andthird(readingsection)weeksduringtheirfirstyearat

theschoolintheirregularlyscheduledOralEnglishclasses.Theywereprovidedstudent

bookletscontainingthequestions,andweretoldnottomakemarksinthebookletsbutto

fillintheanswersonaseparateanswersheet.Studentswhowereabsentfromclassonthe

testdaywererequiredtoscheduleatimetotakethetestproctoredbyschoolstaff.Test

scoreswerethenhand-talliedbyschoolstaff,andanswersheetswerestored.Theanswer

sheetsweremadeavailabletome,andIenteredthedataintoaspreadsheetcomputer

program.

Coursegradeswereprovidedbyeachteacherattheendoftheacademicyear,onascale

from60to100,withstudentsnotachievingamarkof60givena“fail”.Eachcoursewas

designedandcoordinatedbyatwo-teacherteam,andeachclassusedthesamematerials,

followedthesamelessonplan,andusedidenticalmidtermandfinalexams.

Post-program SLEPtestscoreswereobtainedduringthefinalweeksofthestudents’

secondandfinalyearatschool,andscoredbycomputerscanner.

IanalyzedtheSLEPtestitemstodeletepooritemsandmakeshorter,morereliable

scores.TodothisIcalculatedthediscriminationofeachitem,usingthepointbiserial
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correlation(rpb),anddeleted,inwaves,theitemswiththelowestdiscriminationwhile

recalculatingthetestreliabilityestimates(Cronbach’salpha)ateachstage.Forexample,

thelisteningpre-testhadareliabilityestimateof.7706,andwhenIdeletedthefiveitems

witharpboflessthan.10,thereliabilitywentupto.7816.ThenIeliminatedthe8items

witharpb＜.15,andthereliabilityreached.7888.Whenthethreeitemswitharpb＜.16

weretakenout,reliabilitywentto.7903.Twoitemshadarpbof.16,butwhenthesewere

deletedthereliabilityfellbackto.7899,soforthistestthe59itemswithrpbof.15orhigher

resultintheshortenedformthatismostreliable.

Analyses

AllanalyseswereperformedonanIBM personalcomputer.SLEPtestrawdatawere

inputintothespreadsheetprogram QuattroPro6.0(1994),wherelisteningandreading

total-correctscoresweretabulated.Coursegradeswerethenaddedtothespreadsheetand

descriptivestatistics(means,lowvalues,highvalues,standarddeviations,skewness,and

kurtosis)werecalculatedwiththeSPSS7.0(1995)computerprogram.Cronbach’salpha

estimatesfortestscorereliabilitywerealsocomputedviaSPSS7.0,andthestandarderror

ofmeasurementvalueswerethendonebycalculator.SLEPtestitemdiscriminationwas

measuredaspointbiserialcorrelationscalculatedviaQuest(Adams& Khoo,1996).For

thisanalysisitemsleftblankintheSLEPtestdatawereconsideredmissing,notincorrect

responses.Finally,thepathanalysesforpredictivepowerofpre-proficiencyongrades,and

gradesonpost-proficiency,werecalculatedwiththeSPSS7.0regressionprogram,with

variablesenteredtogetherinblocks(theentermethod),andmissingdataexcludedpair-

wise.

Results

Table1liststhedescriptivestatisticsfortheSLEPtestandcoursegrades.Mostofthe

variablesappeartobefairlynormallydistributed,arequirementforthestatisticalanaly-

sis.Allthescoresdistributionshavesubjectswithscoresbothoverandundertwostandard

deviationsfromthemean,andnovariablehasaabsoluteskewnessvalueofover1.00.The

postproficiencytests,however,dohavekurtosisvaluesover1.0,suggestingaflattish

bell-shapedcurve,butthiswasnotconsideredextreme,andstatisticalanalysiswascarried

outwithouttransformationofdata.

Thereliabilityestimatesandstandarderrorofmeasurement(SEM)statisticsareshown
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intable2.ReliabilitywasestimatedwiththeCronbach’salphastatistic,andvaluesforthe

full-lengthtestsrangefromalow.66forthereadingproficiencypre-testtoahighof.77

forthelisteningproficiencypre-test,lowenoughtoquestiontheuseofthistestwiththis

population.TheSEM isavaluethatcanbeconsideredabandsize;approximatelytwo

thirdsofstudentswouldgetascorewithinplusorminustheSEM iftheyretakethetest

(withoutanysignificantraisingorloweringofproficiencybetweentests),andonethirdof

thestudentswouldlikelyscoremorethanSEMpointseitherhigherorlowerthantheirfirst

scoreiftheyretakethetest.AsmallerSEMmeansamorereliabletest.Table2showsthat

moststudents,iftheyretakethefull-lengthtests,wouldreceiveascorewithinaboutthree

andonehalfpointsaboveorbelowtheiroriginalscore,whichislessthan5% ofthetotal

scoreandconsideredreasonable.

Whenthetestswereshortenedbydeletingpoorlydiscriminatingitems,thereliability

estimatesofthelisteningtestswentupbyabout.02each,andtheestimatesforthereading

pre-testimprovedconsiderably,upbymorethan.05,althoughthistest,bothinthefullform

andtheshortenedform,istheleastreliableofalltheproficiencymeasures.Thereading

post-testreliabilityimprovedtheleast,byabout.01.TheSEM valuesprovidefurther

evidencethattheshortenedtestsaremorereliable,withanaveragevalueofnearlyone

halfapointlowerthantheSEMsforthefull-lengthtests.

Answerstothefirstsixresearchquestionsarefoundintable3.Thevaluesinthetable

(andtable4)arestandardizedregressionbetaweights,whichcanbeinterpretedasthe

predictivepowertheindependentvariablesinthefirstcolumnhaveonthedependent

variablesacrossthetoprowofthetable.Forexample,thepre-programlisteningcompre-

hensionproficiencyvariable(Pre-Listening)significantlypredictssuccessintheOral

Englishcourse(OralEnglish)withabetaweight,orpathvalue,of.225,whileitspath

strengthtoCompositioncoursesuccessis.154,anditdoesnotsignificantlypredictReading

coursesuccess.

Researchquestions1to6askfirstifthehypothesizedrelationshipsbetweenthevariables

exist,andnextwhethertheserelationalpathsarestrongerthanpathswithvariables

thoughttohavelesspredictivepower.Answerstothefirstquestionare:yes,listening

proficiencydoessignificantlypredictOralEnglishcoursesuccess,butno,notmorestrongly

thanreadingproficiencydoes.Answerstoquestion2are:yes,readingproficiencypredicts

Compositionsuccess,andyes,morestronglythanlisteningproficiency.Forquestion3the

answersareno,readingproficiencydoesnotsignificantlypredictReadingsuccess,andno,

thepredictivepowerisnotstrongerthanlisteningproficiency.

Thefourthquestionconsiderstherelationshipbetweenfirst-yearcoursesandthesecond-
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yearReadingcourse.First-yearCompositioncoursesuccessdoessignificantlypredict

successintheReadingcourse,but,interestingly,thereisamuchstrongerpredictivepower

fromtheOralEnglishcourse.Asforresearchquestions5and6,allanswersareyes.Oral

Englishcoursesuccessisasignificantpredictor,andthestrongestpredictor,ofpost-

program listeningproficiency,andReadingcoursesuccessisthestrongestpredictorof

post-program readingproficiency,withCompositioncoursesuccessalsoasignificant

predictor,strongerthanOralEnglishsuccess.

Thefinalresearchquestionconsidersimprovingtheproficiencymeasuresandreanalyz-

ingthedata.Whenthepooritemsweredeletedformthetests,improvingthereliability,the

databetterfitthehypothesizedmodel(comparetable4totable3).Pre-programlistening

proficiencyisnowthestrongestpredictorofOralEnglishcoursesuccess,howeverCompo-

sitioncoursesuccessisnow predictedequallystronglybybothlisteningandreading

proficiency.Thereisnochangeinthecourse-to-coursepaths,asthesevariableswerenot

altered,butpost-program proficiencymeasuresarenow morestronglypredictedby

Table1:SLEPTestandCourseGradeDescriptiveStatistics

Variable k N Min Max Mean S.D. Skew Kurtosis

ListeningPre-Test 75 297 25 71 47.73 7.15 .13 .68

ReadingPre-Test 75 297 25 63 45.10 5.90 -.20 .57

ListeningPost-Test 75 283 30 73 44.98 6.68 .61 1.18

ReadingPost-Test 75 282 12 71 50.52 6.23 -.75 4.89

OralEnglishGrade 100 261 55 92 74.44 7.42 -.61 .30

CompositionGrade 100 295 55 94 73.41 9.07 -.29 .28

ReadingGrade 100 286 55 93 76.06 7.18 -.46 .29

ShortListeningPre-Test 59 297 19 58 39.19 6.61 -.00 .19

ShortReadingPre-Test 44 297 9 38 25.01 4.99 -.13 -.14

ShortListeningPost-Test 62 283 24 61 37.93 6.25 .61 1.18

ShortReadingPost-Test 60 282 8 60 42.41 5.66 -.85 4.46

k＝numberofitemsortotalpossiblescore.N＝numberofstudents.Min＝minimumscore.Max＝

maximumscore.S.D.＝standarddeviation.Skew＝skewness.

Table2:SLEPTestReliabilityandStandardErrorofMeasurementEstimates

Listening Reading

Time,LengthofTest alpha SEM alpha SEM

Pre-TestFullLength .7706 3.425 .6579 3.451

Pre-TestShortened .7903 3.027 .7119 2.678

Post-TestFullLength .7243 3.507 .7249 3.268

Post-TestShortened .7439 3.163 .7377 2.899

alpha＝Cronbach’salpha.SEM＝standarderrorofmeasurement.
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correspondingcoursesuccess.OralEnglishcoursesuccessisnow theonlysignificant

predictoroflisteningproficiency,andReadingcoursesuccessisthesolepredictorof

readingproficiency,whilebothpathvaluesarestrongerthantheywereinthefull-length

testanalysis.Thus,thepathanalysisresultswiththeshortenedtestscoresareclosertothe

expectedoutcome.

InthisstudyIproposedapathanalysismodeltotesttheeffectivenessEnglishlanguage

coursesusingpre-programandpost-programproficiencymeasures.Moreworkisneeded

tostudytheeffectsofdatathatisnotnormallydistributed,outliers,missingdata,andthe

reliabilityandvalidityofpre-andpost-proficiencymeasures.Thenextstepforaprogram

evaluationshouldincludequalitativedataandanswerquestionsaboutthereasonsacourse

doesordoesnoteffectivelycontributetoproficiency,butasanimportantfirststepI

believethismodelcanbeusefultocollectobjectivedatatoevaluateanddefendEnglish

languagecourses.
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