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ABSTRACT

Whenstudentsself-regulatetheirlearning,thoseusingmoreactivestrategiesdemonstrategreater
learning than thoseusingpassive strategies.Thearticle examineswhether teachingactive study
strategies inafirst-yearseminarcanimprovetestperformanceinanothercourse.Usingaquasi-
experimentalapproachintwostudies,18studentsenrolledinafirst-yearseminarcoursereceived
studyinstructionandselectedanothercoursetousethesemethods.Eighteencontrolstudentsina
first-yearseminarcoursedidnotreceivestudystrategyinstruction.Resultsshowthatwhenthestudy-
strategystudentswererequiredtostudyforTest2usingactivestrategies,theyimprovedmorethan
controlstudents.InStudy2,whenstudy-strategystudentswerenotrequiredtostudyactivelyfor
Test3,theynolongerperformedbetter.Thissuggestrequiringstudentstostudyactivelyimproves
performance,butresearchneedstoexaminehowtoencouragestudentstocontinuestudyingactively.
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INTRodUCTIoN

Examining the Benefits of Teaching Active Study 
Strategies as a Part of Classroom Instruction
Studentsoftenstartcollegeexpectingtodowell;however,somestudentsfailtomeettheirexpectations
(e.g.,McGrath&Burd,2012;Tinto,2017).Whenenteringcollegesomestudentsarebetterprepared
fortheacademicrigor,uniquesocialsituations,andchallengesofacollegeenvironmentthanothers
(Tinto,2006).Studentswhoarelessequippedforthetransitiontocollegeoftenhavelesssuccessful
academiccareersandarelesslikelytograduatefromcollege(e.g.,Tinto,2006,2017).Asuniversities
hope to retain students andpromote studentpersistence, theycontinueexploringandpromoting
initiatives that support student success. Numerous models of retention have shaped university
policiesaimedatretainingstudents(e.g.Spady’sundergraduatedropoutmodel,Tinto’smodelof
studentdeparture,andBean’smodelofstudentattrition),andtheyallhighlightthecomplexityof
factorsthatinfluencewhetherstudentspersist(e.g.,Aljohani,2016).Regardlessofwhichmodel,all
recognizetheimportanceofbeingacademicallypreparedanddevelopingappropriatelearningtools
(e.g.,Aljohani,2016).Agoalofthispaperistohighlighttheneedtohelpstudentswithoneofthese
necessarytools—effectivestudying,andtoofferanecologicallyvalidexampleofhowuniversities
couldhelpstudentscultivatetheseskills.
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Teachersplayanimportantroleinencouragingstudentsuccess.Mostteachersputgreatthought
andtimeintopreparinglecturesandassignmentsinhopesofdevelopingcoursesthatoptimizestudent
learning.However,educatorsmaygivelessconsiderationintowhetherstudentsknowanduseeffective
studystrategies.Whensurveyingstudentsabouttheirstudyhabits,researchersreportonly20%to
36%ofstudentsusedaparticularstudystrategybecauseateachertaughtthemtouseit(Hartwig
&Dunlosky,2012;Kornell&Bjork,2007).Thismaybebecausefewprofessorsspendclasstime
teachingstudentshowtostudyeffectively(McConnellRogers,Goldman,Jordan,&Steele,2011).
Whenstudentsprepareforexams,theymustdecidewhattostudy,howlongtostudy,andhowto
study(Bjork,Dunlosky,Kornell,2013;Kornell&Bjork,2007).

Whendecidingwhattostudy,studentsmayselectthemostdifficultmaterial(Thiede&Dunloksy,
1999;Undorf&Ackerman,2017),theymaychoosethematerialtheybelievetheyhavethebestchance
ofmastering(Metcalfe,2002),ortheymayselectthematerialthatisduethesoonest(Hartwig&
Dunlosky,2012;Kornell&Bjork,2007).Whendecidinghowlongtostudythematerial,students
mustdecidehowfarinadvancetobeginpreparingfortheexamaswellasdecidewhentheyhave
acquiredenoughmaterialtomeettheirlearninggoal(Kornell&Bjork,2007).Numerousstudies
reportthatstudentsmakepoormetacognitivedecisionsinthisprocess.Forexample,studentsseldom
spacetheirlearning(BarzagarNazari&Ebersbach,2018;Benjamin&Bird,2006;Taraban,Maki,
&Rynearson,1999),theyoftenfailtorecognizeadditionaltimestudyingwouldprovebeneficial
(Koriat,1997),andtheydemonstratepoormonitoringbyoverestimatingtheircomprehensionand
ceasestudyingtooearly(e.g.,Dunlosky&Rawson,2011;Peverly,Brobst,Graham,&Shaw,2003).
Althoughstudyingcorrectmaterialforasufficientamountoftimeiscriticalforstudentsuccess,these
studiesconsistentlydemonstratestudentsdonotalwaysmakethebeststudychoices.

Study Strategies
Whenstudentsdecidehowtostudy,theymaychoosefromavarietyofstudystrategieswithvarying
degreesofeffectiveness.Forexample,studentsmayrereadorcopytheirnotesortextbook,highlight
importantinformation,outlinethematerial,testthemselves,generateexampleofconcepts,andcreate
notecards(Dunlosky,Rawson,Marsh,Nathan,&Willingham,2013).Basedoncognitiveprinciples
oflearning,studentscanstudyusingactiveorpassivestudystrategies.Activestudystrategies,like
self-testingandelaborativelearning,requirestudentstomanipulatethematerialastheystudyand
thinkaboutthemeaningofthematerial.Thesestrategiestendtoleadtobetterlong-termretention,
testperformance,andGPAsthandopassivestrategies(e.g.,Bartoszewski&Gurung,2015;Dunlosky
etal.,2013;Pepe,2012;VanZile-Tamsen&Livingston,1999).Passivestrategies,likehighlighting
andrereading,requirethestudenttominimallyprocessthematerialandresultinminimalgainsintest
performance(Dunloskyetal.,2013).Inareviewof10differentstudystrategies,studentsreceived
themostbenefitonexamperformancewhenstudyingusingself-testinganddistributedprocessing.
Studentswho test themselvesusing techniques such flashcards,onlinequizzing,practiceexams,
andwhostudyacrosstimeperformedbetteracrosssubjectmatter(Dunloskyetal.,2013;Rawson
&Dunlosky,2011).

Despite research consistently demonstrating strategies that require active processing of the
materialresultingreaterlearning,notallstudentsusethesestrategies.Studentsreportawiderange
ofstrategyuse.Somestrategies,likerereadingthematerial,areendorsedbymanystudents,butother
strategies,likeself-testing,areendorsedbyfewerstudents(e.g.,Hartwig&Dunlosky,2012;Karpicke,
Butler,&Roediger,2009;Kornell&Bjork,2007).Studentswithhighacademicachievementgoals
aremorelikelytoreportusingeffectivestrategieslikeself-testinganddistributedprocessingthan
dostudentswithlowerachievementgoals(e.g.,Geller,Toftness,Armstrong,etal.,2018;Rovers,
Stalmeijer,vanMerrienboer,Savelberg,&deBruin,2018).Whenexaminingstudents’knowledge
ofstudying,manystudentsendorsestrategieswithlittleevidentialsupportandfailtorecognizethe
benefitofmoreoptimalstrategieslikedistributedpractice(e.g.,McCabe,2011;Morehead,Rhodes,
&Delozier,2016).Studentsalsoperceivetheirpeerstobemorelikelytouseineffectivestrategies,
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suchashighlighting thaneffectivestrategies, suchas interleavedpractice (Anthenien,DeLozier,
Neighbors,&Rhodes,2018).Evenwhenstudentsindicateaplantouseeffectivestudystrategies
atthestartofthesemester,theyoftenreverttoineffectivestrategiescrammedintothenightbefore
theexam(Blasiman,Dunlosky,&Rawson,2017).Itisimportanttonotethatarecentstudypaints
a more optimistic picture of student study choices and suggests many students may move from
rereadingmaterialtoself-testinglaterinthelearningprocess(Kuhbandner&Emmerdinger,2019).
However,awiderangeofstudiesindicatethatmanystudentsdonotmakethebeststudyingchoices
whenselectinghowtostudy.

Giventhatmanystudentsreportusingpassivestudystrategiesandmanyprofessorsmaynot
spendmuchtimeteachingstudentsactivestrategies,studentscouldbenefitfromformalizedinstruction
onstudymethods.Therearemanypotentialavenuesforteachingstudentshowtostudyeffectively.
Instructorscouldincorporateitintotheirclassroomcurriculum,studentscouldparticipateintutoring
oreducationalsupportprograms,orstudentscouldlearnstudystrategiesasapartoffirst-yearseminars
or coursesdedicated to teaching study skills.McCabe (2011) found that students enrolled in an
upperlevelcognitionandeducationseminarhadbettermetacognitiveawarenessofeffectivestudy
strategies.Whiletheimprovedmetacognitionofthesestudentssuggestotherstudentscouldbenefit
fromformalizedinstruction,thebestavenueforteachingthemisunclear.Ifprofessorsincorporate
studystrategyinstructionintotheircurriculum,theysacrificeclasstimeteachingdisciplinarycontent.
Furthermore,notallprofessorscanpromoteoptimalstrategiesasmanyprofessorsalsoendorsethe
sameinaccuratebeliefsaboutstudyingthattheirstudentsendorse(McConnellRogersetal.,2011;
Morehead,etal.,2016).Also,althoughmostlikelyhelpful,itisunrealistictohopealluniversity
studentsenrollinupperlevelcognitioncourseswithastudyingexpertandrelevantcoursecontent
andobjectives.Whenstudentsstruggleacademically,manyinstitutionsencouragestudentstoattend
academicsupportcenters(Ballmer,2017;Grillo&Leist,2013;McCabe,2018).However,recent
researchsuggestevenacademicsupportcentersmaynotalwaysendorsethemosteffectiveevidence-
basedstrategies(McCabe,2018).Furthermore,referringstudentstoanacademicsupportcenteris
oftenareactiveapproachusedwhenstudentsarealreadystrugglingacademically.Studentshould
benefitfromamoreproactiveapproachthattargetsuniversitystudentsearlyintheircollegiatecareer.

Many universities require incoming freshman to enroll in a first-year seminar to help them
transitionsuccessfullyintocollege.Thistypeofcoursemaybeagoodavenueforteachingstudents
activestudystrategiesbecausefirst-yearstudentsstartinguniversityarelikelylessknowledgeable
aboutthebeststrategiestousewhenpreparingforuniversitystyleexams.Forexample,secondary
schoolstudentslargelyreportusingsuboptimalstrategies,suchasrereadingandsummarizingand
seldomreportusingoptimalstrategies,suchaselaborativelearning(HubertinaDirkx,Camp,Kester,
&Kirschner,2019).Additionally,neweruniversitystudentspossesslessmetacognitiveawarenessthan
studentsfurtherintheircollegecareer(McCabe,2011).Giventheimportanceofusingempirically
validatedstudymethods(e.g.,Bartoszewski&Gurung,2015;Morehead,etal.,2016),researchersneed
toexaminewhetherincorporatinginstructiononeffectivestudytechniquesintouniversitycurriculum
wouldimprovetestperformance.Throughanexaminationoftwoexploratorystudiesthispaperaims
toexaminewhetherfirst-yearseminarstylecoursesmaybeaneffectiveavenueforteachingstudents
activestudytechniques.Thesesmallstudiescouldserveasexamplesforhowotherinstructorscould
teacheffectivestudying,amodelforhowuniversitiescouldincorporatestudystrategyinstruction,
andofferapotentialmethodologyforlargerscaleexperimentation.

Study 1
ThespecificobjectiveofStudy1istoexaminewhetherteachingstudentsactivestudystrategiesand
requiringthemtousethesetechniqueswillboosttestperformancecomparedtocontrolparticipants.



International Journal of Innovative Teaching and Learning in Higher Education
Volume 1 • Issue 2 • April-June 2020

44

Method
Participants and Design
Eighteenstudentsfromasmallprivateliberalartsuniversityinthepacificnorthwestenrolledina
requiredfirst-yearseminarcourseparticipatedinStudy1.Allparticipantswerealsoenrolledina
psychologycourse.Theuniversity’s first-yearseminarcurriculumwasdesigned tohelpstudents
transition to college successfully, but a studying unit was not included in the university wide
curriculum.Inthisquasi-experimentaldesign,thequasi-independentvariablewaswhetherparticipants
receivedstudystrategyinstructionandthedependentvariablewasperformanceontwounitexams
inapsychologycourse.Theninestudentswhoreceivedstudystrategyinstructionwereallregistered
forthesamefirst-yearseminarsection.Theywereregisteredforthissectionbecauseofschedule
availability.Noneoftheninestudentsinthecontrolgroupwereinthatsectionoffirst-yearseminar,
andtheywereinvarioussectionsalsobasedonscheduleavailability.Thecontrolparticipantsdid
notreceivestudystrategyinstructionintheirfirst-yearseminarcurriculum.

The students in thecontrol conditionwere selectedas amatchedcontrol.Theirpsychology
instructorsselectedthembecausetheyearnedaTest1scoremostsimilartothetestscoreofastudy-
strategystudentintheircoursesection.Mostoftheparticipants(sevenstudy-strategystudentsand
sevencontrolstudents)wereenrolledinanintroductorytopsychologycourse,andfourparticipants
(twostudy-strategystudentsandtwocontrolstudents)wereenrolledina200-levelsocialpsychology
course.Thereweresevenotherstudentsenrolledinthefirst-yearseminarcoursewhodidnotparticipate
inthisstudybecausetheydidnotmeettherequirementstoparticipate.Thesestudentswerenotenrolled
inanothercoursethathadaTest1priortothestudystrategyunitinfirst-yearseminar.

Materials

Study Strategy Lecture
Thefirst-yearseminarstudystrategylecturedifferentiatedactiveandpassivestudyingthroughpower
pointslides,discussions,anddemonstrations.Thelecturedefinedactivestudyingasstudyingthat
requiresmentaleffortandmanipulatingthematerial,andpassivestudyingasabsorbingthematerial
withoutaneedtofocusonunderstandingtheconcepts.Thecontentofthelecturefocusedonteaching
studentshowtostudyactivelybyengaginginelaborativelearning,activereading,self-testing,and
distributedlearning.Theelaborativelearninglectureconcentratedoncreatingexamples,applyingthe
material,explainingthecontenttoothers,andcomparingandcontrastingkeyconcepts.Theactive
readingcontentpromotedaskingquestionswhilereadingandbrieflysummarizingeachsectionthe
text.Theself-testingcontentemphasizedcreatingpracticequestions,answeringquestionsprovided
bytheinstructorandtextbook,rearticulatingclassnotes,andquizzingclassmates.Thedistributed
processinglecturehighlightedthesciencebehinddistributedprocessing.
Study Strategy Assignment
Thestudystrategyassignmentincorporatedtheactivestudytechniquesstressedinthelecture.Thefirst
assignmentrequiredstudentstocreateanelaborateoutlinethatorganizedthecoursematerialwhile
alsocreatingexamplesofconcepts.Thesecondassignmentinstructedstudentstocreateelaborate
notecardsthatincludedthedefinitionoftheconcept,thestudents’ownexampleoftheconcept,and
abriefdescriptionofconnectedconcepts.Thethirdassignmentrequiredstudentstocreate10four-
alternativemultiple-choicepracticequestionswithadetailedanswerkey.The fourthassignment
directedstudentstofilloutaweeklyplannerforoneweek.

Unit Exams.Studentscompletedtwounitexamsinthepsychologycoursetheyselectedtostudy
activelyfor.Thefourdifferentinstructorsofthosecoursescreatedtheexamsindependentlyfrom
thisstudy.Examsdifferedincontentandlength.However,theinstructorsallindicatedtheexams
consistedofmultiple-choiceandshortanswerquestions.ThequestionslargelycenteredonBloom’s
taxonomyofunderstandingandapplying(Bloom,Engelhart,Furst,Hill,&Krathwohl,1956).The
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multiple-choicequestionslargelyrequiredstudentstorecognizekeyconceptsillustratedinvignettes.
Theshortanswerquestionslargelyrequiredstudentstoconnectandanalyzeimportantconcepts.

Procedure
Fiveweeksintothefallsemesterthestudy-strategystudentsinthefirst-yearseminarcoursereceived
instructiononeffectivestudystrategiesduringtwo55minutecourseperiodsovera2-weektime-
span.Studentslearnedbothhowtousethestudystrategiesandthecognitivetheorybehindwhy
theyshouldbeeffective.Duringclassstudentspracticedthesetechniquesonmaterialprovidedby
theinstructor,andtheywererequired,asanassignment,toselectanothercoursetopracticethese
techniques.ThelecturesbeganafterTest1intheirselectedpsychologycourse.Twostudentsselected
socialpsychologyandwereinthesamecoursesection,andsevenstudentsselectedintroductionto
psychologyandwereinthreedifferentcoursesections.

Forthestudystrategypractice,thestudentscompletedthehomeworkassignmentsdesignedto
encouragethemtostudyactivelyintheirselectedpsychologycourse.Thefirst-yearseminarinstructor
reviewedthestudents’studymaterialsandgavefeedbackontheiroutlines,notecards,andpractice
questions.Aftercompletingthe2-weekstudystrategyunit in theirfirst-yearseminarcourse, the
instructordidnotdiscussstudystrategiesagainfortheremainderofthesemester.Thestudentsall
hadasecondunittestintheirselectedpsychologycoursewithinafewweeksafterthestudystrategy
unitinfirst-yearseminar.

Thecontrolparticipantswerestudentsenrolledinvariousothersectionsofafirst-yearseminar
courseandenrolledinthepsychologycourseastudystrategystudentselected.Thecontrolstudents
didnotreceiveanydirectmanipulationfromtheresearcher.Theirpsychologyinstructorselected
themasamatchedcontrolbasedontheirTest1score,andimportantly,didnotreceiveinstruction
onactiveandpassivestudyingoranyotherstudyingtechniquesintheirfirst-yearseminarcourse.
ThecontrolstudentspreparedforTests1and2withoutanyinterventionasapartofthisstudyor
fromtheirfirst-yearseminarinstructor.

Theuseof control studentshelps clarify thebenefit of receiving study strategy instruction.
Toexaminethepotentialbenefitofreceivingformalinstructiononstudystrategies,theresearcher
comparedtheperformanceontheUnit1TesttotheperformanceontheUnit2Test.Ifthestudents’
performanceincreasedfromTest1toTest2,onemayassumethatstudentsbenefitedfromtheformal
instruction.However,thestudy-strategystudentsmayimproveonasecondtestforreasonsotherthan
theformalstudystrategyinstruction.Forexample,studentsmayimproveonasecondtestbecause
theyaremorefamiliarwiththecourseandhaveabetterexpectationofwhattheywillfindonthe
secondtest.Becauseofthis,theresearcherincludedthecontrolgroupthatdidnotreceiveformal
studystrategyinstruction.Insummary,boththestudy-strategystudentsandcontrolstudentswere
enrolledinafirst-yearseminarcourseandapsychologycourse;however,onlythestudy-strategy
studentsreceivedinstructiononactiveandpassivestudying.Toexamine thepotentialbenefitof
receivingstudystrategyinstruction,theresearcherexaminedthetestscoresforstudy-strategystudents
comparedtothecontrolstudentsbothbefore(Test1)andafter(Test2)thestudy-strategyinstruction.

Results 
SeeFigure1foraverageTest1andTest2gradesforthestudy-strategyandcontrolparticipantsin
Study1.Becausedatasuchastestscoresoftenviolatetheassumptionsofnormalityandhomogeneity
ofvariance,anarcsine transformationwasappliedonthedataprior toanalysis.Allsignificance
testsstatisticspresentanalysesusingthetransformedvariableasthedependentmeasureandmet
theassumptionsforanANOVAandttests.Descriptivestatisticspresentedinthefiguresusethe
rawpercentagestoretaininterpretability.SeeTable1fortestscoresin95%confidenceintervals
presentedwitharcsinetransformationandrawdataforStudies1and2.A2(test:test1,test2)X2
(study-strategyinstruction(study-strategy,control)MIXEDANOVArevealedastatisticallysignificant
interactionbetweentestandstudy-strategyinstruction,F(1,16)=7.59,MSE=.23,p=.01,η2=.32.
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Italsorevealedamaineffectoftest,withparticipantsperformingbetteronTest2thanTest1,F(1,16)
=4.53,MSE=.13,p=.049,η2=.22,andnomaineffectofstudy-strategyinstruction,F(1,16)=
1.26,MSE=.28,p=.28,η2=.07.Whenexaminingthesignificantinteractionbetweentestand
study-strategyinstruction,anindependentsamplettestrevealednodifferencesonTest1between
thestudy-strategyparticipantsandthecontrolparticipants,t(16)=.13,p=.90,d=.06;however,on
Test2,thestudy-strategyparticipantsperformedstatisticallysignificantlybetterthandidthecontrol
participants,t(16)=2.87,p=.01,d=.83.Tofurtherexaminetheinteraction,dependentsamplet
testrevealedthatthestudy-strategyparticipantswerestatisticallysignificantlybetteronTest2than
Test1,t(8)=2.89,p=.02,d=.99,whilethecontrolparticipantswerenotstatisticallysignificantly
differentonTest2comparedtoTest1,t(8)=.59,p=.57,d=.09.

discussion
Studentsoftenuseineffectivestudystrategiesandhavepoorknowledgeabouthowtheyshouldbe
studying(e.g.,Hartwig&Dunlosky,2012;McCabe,2011;Morehead,etal.,2016).Theseresults
suggestthatteachingstudentsactivestudystrategiesinoneclassmayleadtoimprovedtestperformance
inothercourses.Studentsinthestudy-strategyconditionimprovedmorefromTest1toTest2compared
tostudentsinthecontrolcondition.Thisfindingsuggeststhatwhenstudentsareinstructedtostudy
usingactivestrategies,theirtestperformancebenefits.However,therearelimitationsinStudy1that
shouldbeaddressedtobetterunderstandtheimpactofstudystrategyinstruction.Giventhesmall
samplesize(n=18)inStudy1,itisnecessarytoseeifthesefindingscanreplicateinanotherstudy.
Additionally,participantsinStudy1wererequiredtostudyusingtheassignedstrategies;however,
itisunrealistictoexpectallinstructorstorequirespecificstrategiesfortheirstudentstousewhen
studying.Giventhisconstraint,itisimportanttoexaminewhetherstudentswouldcontinuetouse

Table 1. Test Scores (in 95% Confidence Intervals) for Study 1 and Study 2

Variables Arcsine 95% CI Raw Data 95% CI

Study1

Test1

Study-strategy [2.097,2.520] [74.311,90.634]

Controlstudent [2.078,2.501] [73.477,89.801]

Test2

Study-strategy [2.303,2.875] [80.049,99.067]

Controlstudent [1.968,2.540] [69.938,88.951]

Study2

Test1

Study-strategy [2.042,2.615] [70.993,93.007]

Controlstudent [2.008,2.657] [70.162,95.123]

Test2

Study-strategy [2.197,2.834] [76.344,100.211]

Controlstudent [1.796,2.519] [60.897,87.960]

Test2

Study-strategy [2.148,2.708] [75.498,95.502]

Controlstudent [1.951,2.586] [68.587,91.270]
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theseeffectivestudystrategieslaterinthesemesterwhentheyarenolongerrequiredtodosoasa
partoftheirfirst-yearseminarcourse.

Study 2
TheobjectiveofStudy2isdesignedtoaddressthelimitationsfromStudy1.Specifically,ascertaining
whethertheresultsfromStudy1wouldreplicatewithsimilarmethodology,andexaminingwhether
study-strategystudentswouldcontinueshowingimprovedtestperformancewhentheywerenolonger
requiredtouseactivestrategies.

Methods
Participants and Design
Eighteenstudentsfromasmallprivateliberalartsuniversityinthepacificnorthwestenrolledin
arequiredfirst-yearseminarcourseparticipatedinStudy2.Inthisquasi-experimentaldesign,the
independentvariablewaswhetherparticipantsreceivedstudystrategyinstruction,andthedependent
variablewasperformanceonthreeexamsinapsychologycourse.Theninestudentswhoreceived
studystrategyinstructionwereallregisteredforthesamefirst-yearseminarsectionbasedonschedule
availability.Noneoftheninestudentsinthecontrolgroupwereinthatsectionoffirst-yearseminar,
andtheywereenrolledinvarioussectionsalsobasedonscheduleavailability.Thestudentsinthe
controlgroupagaindidnot receivestudy-strategy instructions in their firstyearseminarcourse.
Alloftheparticipantswerealsoenrolledinapsychologycourse.Theinstructorofthepsychology
courseagainselectedtheparticipantsinthecontrolconditionbasedonmatchingtheTest1score.
UnlikeStudy1,allstudentsinStudy2wereinthesamecoursesectionofintroductiontopsychology.

Figure 1. Test 1 and Test 2 average percent correct for the study-strategy and control participants in Study 1. Error bars represent 
standard error. 
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Materials and Procedure
ThematerialsandprocedureswerelargelythesameinStudy2.Studentsinthestudy-strategycondition
againreceivedinstructiononactivestudyingandwererequiredtousethesestrategieswhenstudying
forTest2.Thecontrolparticipantsdidnotreceivestudystrategyinstruction.Thecourseexamswere
againdevelopedbythepsychologycourseinstructorindependentfromthisstudy.Theexamsuseda
similartestingformatasthoseusedinStudy1.

However,therewerefourdifferencesinStudy2.First,thestudy-strategyinstructionoccurred
inthree55-minuteclassperiodsover3weeks.Second,afterTest2,thefirst-yearseminarinstructor
encouragedthestudy-strategystudentstocontinueusingtheeffectivestudystrategiesbydiscussing
theresultsfromStudy1(whichwasfromthepreviousacademicyear).Theinstructoremphasizedhow
usingactivestrategiesbenefitedstudy-strategystudentscomparedtothecontrolstudents.Critically,
however,studentswerenotrequiredtocontinueusingtheactivestudystrategiesafterTest2.Third,the
studentscompletedathirdunittestintheirselectedpsychologycoursethatoccurredaboutonemonth
afterTest2.Thisallowedtheresearchertoexaminewhetherstudy-strategystudentswouldcontinue
tohavebettertestperformancewhentheywerenolongerrequiredtouseactivestudystrategies.
Fourth,allstudentsestimatedhowlongtheystudiedforeachTestinhoursastheybeganeachexam.

Results 
SeeFigure2foraverageTest1,Test2,andTest3gradesforthestudy-strategyandcontrolparticipants
inStudy2.ResultsfromStudy2largelyconfirmedthepatternsfromStudy1.A3(test:test1,test2,
test3)X2(study-strategyinstruction(study-strategy,control)MIXEDANOVArevealedasignificant
interactionbetweentestandstudy-strategycondition,F(2,28)=4.70,MSE=.13,p=.02,η2=.23.
However,therewasnomaineffectoftestF(2,28)=.05,MSE=.001,p=.95,η2=.003,noramain
effectofstudy-strategyinstruction,F(1,14)=.757,MSE=.35,p=.40,η2=.05.Breakingapart
theinteractiontherewasnostatisticaldifferencebetweenthestudy-strategystudentsandthecontrol
participantsonTest1,t(16)=.12,p=.91,d=.06;however,thestudy-strategystudentsperformed
statisticallysignificantlybetteronTest2thandidthecontrolstudents,t(16)=2.12,p=.05,d=1.00.
Unfortunately,thisenhancedperformanceforthestudy-strategygroupdisappearsonTest3,t(14)=
.81,p=.43,d=.41.Also,tofurtherunderstandtheinteraction,arepeatedmeasuresANOVArevealed
astatisticallysignificanteffectoftestforthestudy-strategystudents,F(2,16)=9.23,MSE=.08,p
=.029,η2=.36.FollowupBonferroniposthoctest,revealedparticipantsperformedstatistically
significantlybetteronTest2compared toTest1,p= .004,but therewerenoother statistically
significantdifferences.However,whenexaminingthecontrolparticipantsanalysisrevealednoeffect
oftest,F(2,12)=1.35,MSE=.06,p=.30,η2=.18.Onethingtonoteistwocontrolparticipants
whoperformedpoorlyonTest1andTest2droppedtheirpsychologycoursebeforeTest3.These
studentswerenotincludedineitheroftheANOVAsbecauseofmissingTest3;however,theywere
includedinthet-testfollow-upanalysisforTest1andTest2.

dISCUSSIoN

ThefindingsfromStudy2confirmedthatteachingstudentsactivestudystrategiesinafirst-year
seminarcoursecanleadtoimprovedperformance.Studentsinthestudy-strategyconditionimproved
onaveragesixpercentagepointsfromTest1toTest2;whereas,thestudentsinthecontrolcondition
wereonaverage12percentagepointsworseonTest2.Toensurethatthestudy-strategystudentsdid
notimprovesimplybecausetheystudiedlonger,butnotnecessarilymoreactively,participantsin
Study2providedanestimateofhowlongtheystudiedforthetestrightbeforecompletingall3tests.
SeeTable2forthemeansandstandarddeviationsfortimestudiedforthestudy-strategyandcontrol
participants.Anindependentsamplettestrevealednostatisticallysignificantdifferencesbetween
study-strategystudentsandcontrolstudentsinhowlongtheystudiedforTest1t(15)=-1.28,p=.24,
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d=-.56;Test2t(13)=1.21,p=.66,d=-.17;andTest3t(13)=-.81,p=.43,d=-.49.Whilethis
ispromising,andagoodadditionfromStudy1,thereissomelimitationininterpretingtheseresults.
Studentsindicatedhowlongtheystudied,butitisunclearwhetherstudentsinthestudy-strategy
conditionincludedthetimetheyspentmakingtheirstudymaterialsasapartoftheirfirst-yearseminar
homework.Theyalsodidnotindicatehowtheystudied.Whileitmightproveusefultoaskstudents
howtheystudied,theresearcherdidnotaskeithergroupofstudentshowtheystudiedbecauseof
concernthestudy-strategystudentsmightanswerdifferentlythanthecontrolstudentssimplybecause
ofnowknowingtheterminologynotbecausetheyactuallystudieddifferently.Becausestudy-strategy
studentscreatedactivestudymaterialsasanassignmentbeforeTest2,theimprovedTest2performance
demonstrates,ataminimum,thatcreatingthesestudymaterialsimprovedperformance.

Although,thestudy-strategystudentsimprovedmoreonTest2,thebenefitlargelydisappeared
whenexaminingperformanceonTest3.TheTest3performanceofthestudy-strategystudentswas
notstatisticallysignificantlydifferentthanthatofthecontrolparticipants.Thissuggestsreceiving
study strategy instruction, practicing effective studying techniques, and learning the benefit of
usingthesestrategiesmaynotbeenoughtomotivatestudentstocontinueusingthemwhenitisno
longerrequired.Itiscriticaltobetterunderstandthisbecauseanypotentialbenefitofstudystrategy
instructionnecessitatesstudentsemployingeffectivestudyingduringfutureself-regulatedlearning.
ItisimportanttonotethattheabilitytodiscoveranypotentialbenefitonTest3wasimpairedby2
controlstudentswhodidpoorlyonTest2droppingthecourse.Thiscautiously,mayhighlightthe
potential real life importanceof teachingstudentseffectivestudystrategiesbecause thematched
study-strategystudentswhoperformedsimilarlyonTest1,improvedonTest2anddidnotdropthe

Figure 2. Test 1, Test 2, and Test 3 average percent correct for the study-strategy and control participants in Study 2. Error bars 
represent standard error.

Table 2. Estimated Time Studied (Hours) on Test 1, Test 2, and Test 3 for Study-Strategy Students and Control Students in 
Study 2 

  Test 1   Test 2   Test 3

  Condition   M(SD)   M(SD)   M(SD)

  Study-strategy   3.00(2.71)   5.00(4.72)   4.58(2.17)

  Controlstudents   4.27(1.75)   5.64(2.43)   5.83(2.85)
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courseasdidtheircounterpartsinthecontrolgroup.However,thelackofclearbenefitonTest3
suggestseducatorsneedtothinkcarefullyabouthowtomotivatestudentstousethesestudystrategies
andisdiscussedindetailinthenextsection.

SUMMARy ANd CoNCLUdING dISCUSSIoN

Studentshavemanychoiceswhenstudying,andtheydonotalwaysmaketherightchoice.Students
oftenchoosenottospaceouttheirstudying(e.g.,Barzagaretal.,2018;Tarabanetal.,1999),they
believetheyknowthematerialwhentheydonot(e.g.,Dunlosky&Rawson,2011),andtheybelieve
passivestrategiesareaseffectiveasactivestrategies(Blasimanetal.,2017;McCabe,2011).Some
studentsfindthatsuccessinhighschooldoesnotalwaystranslatetosuccessincollege.Forexample,
Balduf(2009)trackedhighlysuccessfulhighschoolstudentsandfoundasizableminorityperformed
poorlyduringtheirfirst-yearincollege.Manystudentsattributedtheir lackofsuccesstofeeling
unsureabouthowtostudyeffectivelyatthecollegelevel.

Studentscouldbenefitfromformalizedinstruction,andthesestudiesaimedtoexaminewhether
studentswhoreceivedstudystrategyinstructioninafirst-yearseminarwouldbenefitcomparedto
controlstudents.Theresultsfromthecurrentstudiessuggestthatteachingstudentsinafirst-year
seminarmaybeagoodavenue.Teachingfirst-yearstudentsactivestudystrategiesmaybeparticularly
usefulbecauseMcCabe(2011)foundthatnewercollegestudentshadpoorermetacognitiveknowledge
than did seasoned students. Many schools require study strategy courses for struggling students
(McKeachie,Pintrich,&Lin;1985), butgiven the findings fromKornell andBjork (2007) and
McCabe(2011),abroaderrangeofstudentsshouldbenefitfromreceivingformalizedinstruction.

Study2aimedtoexaminewhetherstudentswouldcontinueusingactivestudyingwhenitwas
nolongerrequiredasapartoftheirownself-regulatedlearning.Examiningthetestperformance
ofstudentsonTest3illuminatesimportantchallengesinencouragingstudentstousemoreactive
studying.Studentsneedtobeabletoregulatetheirownstudyingtoperformwellthroughoutcollege
(e.g.,Bartoszewski&Gurung,2015;Bjorketal.,2013;Kornell&Bjork,2007).However,instruction
onactivestudyingalonemaynotbesufficienttoensureallstudentswilluseeffectivestudystrategies
(e.g.,VanZile-Tamsen&Livingston,1999;Winne,1995).Inthecurrentstudy,studentsnotonly
receivedinstructiononeffectivestudystrategies,theywererequiredtousethesestrategieswhen
studyingforthesecondexam.Whenrequiredtousetheactivestudystrategies,studentsperformed
betterthanstudentswhodidnotlearnaboutactivestudying.Unfortunately,whenstudentsinStudy
2wereencouraged,butnotrequired,tocontinueusingactivestudyingwhenpreparingforthethird
exam,theirperformancewasnotstatisticallysignificantlybetterthanthecontrolgroup.Whilethere
wasamoderateeffectsizeofd=.41,anypotentialbenefitofreceivingstudystrategyinstruction
wasmuchweakeronTest3thanTest2.

Thesefindingssuggesteducatorsneedtoconsiderhowtomotivatestudentstostudyeffectively
andtobetterunderstandtheforcesthatpreventstudentsfromusingeffectivestrategies.Oneimportant
factortoconsideristhementaleffortrequiredwhenstudyingactively.Whilemoreactivestrategies,
suchaselaborativelearningshouldnottakemoretimethanlessoptimalstrategies,suchasrereading,
activestudyingcertainlyrequiresmorementaleffort(e.g.,Bjork,1994).Peopletendtoavoidmental
effortinawiderangeoftasks,suchasdecisionmaking(Tversky&Kahneman,1974)andproblem
solving(Nagase,Onoda,Foo,etal.,2018).Forexample,whenengagedinproblemsolving,students
werelesslikelytocontinuewithastrategythatrequiredgreatermentalefforteventhoughtheeffortful
strategywouldmore likely lead to success (Baars,Wijnia,&Pass,2017).Effort aversion likely
impactsstudychoicesaswell.WhenBlasimanandcolleaguesaskedstudentstoreportboththeir
intendedandactualstudystrategies,studentsfrequentlyreportedtheyintendedtousemoreoptimal
strategiesbutrevertedtolessoptimalstrategiesasthetestneared.Additionally,studentsreported
spendinglesstimeandweremorelikelytousemassedstudyingthantheyinitiallyplanned(Blasiman
etal.,2017).Itisunsurprisingthatthesestudentsstudiedlessandlaterthanintendedandsupports
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several studiesshowingstudentsoften reportprocrastinating (e.g.,Ariely&Wertenbroch,2002;
Perrin,Miller,Haberlin,Ivy,Meindl,&Neef,2011).Inthecurrentstudy,studentssimilarlymay
havebegunstudyingaftertheirintendedgoal,whichcouldleadthemtorevertbacktotheseemingly
easierpassivestrategies.Studentsmayalsonotrecognizethelimitationofthesepassivestrategiesand
mayincorrectlyattributegreaterlearningtotheselesseffectivetechniques.InBlasimanetal.(2017)
studentsadditionallyreportedhoweffectivetheyperceivedeachstrategy,andparticipantsranked
thelessoptimalstrategieslikerereadingasmoreeffectivethanbetterstrategieslikeself-testing.If
studentsdonotrecognizethebenefitofmoreeffortfulactivestrategies,theymaybemorelikelyto
revertbacktopassivestrategiesduringabusysemester.

Strugglingstudents fail tochange their studyingbehavior,despitehopesof improving.This
alignswithawiderangeofresearchdemonstratingpeopleoftenfail tochangebehaviorsdespite
goodintentions(e.g.,Prochaska,etal.,1992).Changetheorysuggestspeoplearemore likely to
change specificbehaviors if theyaremotivated intrinsically,value the task, recognizechange is
notimmediate,andsetsmallerbutobtainablegoalsacrosstime(Prochaska,etal.,1992).Similarly,
studentswhoaremotivatedtolearnandhavehigherself-efficacyperformbetteracademicallyand
reportusingmoreeffectivestudystrategies(Pintrich&deGroot,1990;Tanaka&Tanaka,2008).
Studentswhovaluethetaskmayalsobemorelikelytouseeffectivestudystrategies(VanZile-Tamsen
&Livingston,1999).Whilelowerachievingstudentsarelesslikelytoexertstrategiceffortwhen
studying(VanZile-Tamsen&Livingston,1999).Toincreasethelikelihoodofstudentsusingeffective
studystrategiesafterreceivingformalinstruction,futureresearchshouldexaminehowtoincorporate
elementsofbehaviorchangetheoryintoanexaminationofeffectivestudying.Theresultsfromthe
currentstudysuggestsfutureresearchcouldstartbyfocusingonhowtobetterhighlightthevalueof
activestudymethodsandwhetherthisencouragesactivestrategiesduringself-regulatedlearning.
Anotherpotentialavenueworthexploringiswhetherdistributingthestudyingstrategyinstruction
throughoutasemestermayresultinmoresustainedchangethanthecurrentstudies’consolidated
approach.Researchdemonstratesthatbehaviorsaremoreeasilychangedgraduallyovertime(e.g.,
Prochaska&Velicer,1997),andremindersacrosstimehelpkeepgoalsinmind(e.g.Pirolli,Mohan,
Venkatakrishnan,Nelson,Silva,&Springer,2017).Thispreviousresearchsuggeststudentsmaybe
lesslikelytoreverttooldhabitswithadistributedinstructionalapproach.Thesedirectionscould
helprefinehowtobestincorporatestudystrategyinstructionintothecurriculum.

Although the resultsofStudy1andStudy2offer somepromising implicationsof teaching
studentsactivestudying,thereareseverallimitationsinthestudiesthatnecessitatecautioninour
interpretationsandpossibleimplications.Thesestudieswereconductedasapartofrealclassroom
instructiontoenhancetheecologicalvalidityofthefindings;however,thistypeofquasi-experimental
designdidleadtolimitations.MostimportantlyisthesmallsamplesizeinbothStudy1(n=18)
andStudy2(n=18).Thissmallsamplesizemeanstheresultsfromthesestudiesshouldbenotbe
viewedasconclusiveexperimentsbutmoreasastartingargumentforfurtherexaminationonhow
tobestteachactivestudystrategies.Thesestudieswereincorporatedintoexistingfirstyear-seminar
coursesatasmalleruniversitywithsmallclasssizes.Although it ispromising thatbothstudies
producedthesamepatternofresults,giventhesmallsamplesizes,thestudentsintheseclassesmay
notrepresentstudentsatothertypesofuniversities,suchaslargerstateuniversities.Giventhese
limitations,futureresearchshouldexaminewhetherthesefindingsreplicatewithalargersample
sizeatothertypesoflearninginstitutions.

Cognitiveandeducationalpsychologistshaveincreasedourunderstandingofhumanmemory
andthinking,andthesefindingshaverealapplicationinclassroomlearning.Asteacherslookfor
moreavenuestosupportstudentlearning,studentsmaybenefitfromlearningaboutstudystrategies.
Thefindingsfromthecurrentstudiessuggestoneapplicablemethodforimprovingstudentlearning
istoincorporatespecificinstructiononempiricallyvalidatedstudymethodsintothecurriculum,and
thatexistingfirst-yearseminarprogrammingcouldbeanaturalfitforthisinstruction.Criticalnext
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stepsincludeincorporatingthesamplemethodologiesfromtheseexploratorystudiesintolargerscale
experiments,andtodevelopmethodologiesthatfurtherensurestudentsimplementthesestrategies
intotheirself-regulatedlearning.
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