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Abstract

The purpose of this study was to develop a valid, reliable, and brief measure of active learning in college
classrooms that is cheap and easy to complete and yields results that faculty can easily use to inform their
development as instructors. Initial construct and face validity was achieved by modifying existing instruments
and creating a draft of a brief measure of active learning for external expert review. Following the suggested
revisions, the engaging classroom observation was then piloted and revised as necessary. Reliability was
tested and measures of internal consistency and interrater reliability were acceptable. A principal component
analysis showed two components that were moderately correlated, which indicated the potential they could
be combined. An Exploratory Factor Analysis confirmed the instrument is measuring one factor, which we
propose as active learning. This study is significant because it offers a brief instrument based on students’
perceptions that can be used formatively by faculty.
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Setting the scene: Active learning in the college classroom

Bonwell and Eison (1991) define active learning as “instructional activities that involve students
in doing things and thinking about what they are doing” (p. iii). On the basis of evidence of student
preference for and increased success in courses that make use of active learning as opposed to
traditional, lecture-based instructional techniques, they recommend promoting the use of active
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learningincollegeclassrooms.Inthepastfourdecades,theevidencehasonlymountedinfavorof
thisproposition.

Theuseofactivelearningtechniquesintheclassroomhasbeenshowntohaveclearbenefitsfor
undergraduatestudents(Prince,2004).Inparticular,onemeta-studyshowedthatstudentsinclass-
roomswhereinstructorsuseactivelearningperformbetteronformalassessments(e.g.exams)and
arelesslikelytofailthecoursethanstudentsinclassrooms whereinstructorslecture (Freeman,
et al.,2014).ThoughthesefindingsaremostrobustintheSTEMcontext,thereisreasontothink
theyapply aswell to the humanities and social sciences. Inaddition to descriptive accounts of
studentsuccess in humanities and social science courses that employ active learning (Waitkus,
20006), therehave beenstudies documenting successes similarto those foundin STEM courses
(McCarthy &Anderson,2000).Andtheevidencecontinuestomountinanumberofcontextsof
pressingconcern.Forinstance,thereisevidencethatincorporatingactivelearningtechniqueswas
beneficialinonlineSTEMinstructioninthepandemiccontext(Rincon-Flores&Santos-Guevara,
2021;Rossiet al.,2021)andreducesthedesiretoplagiarize(duRocher,2020),anissueofspecial
concerngivenrecentadvancesingenerativeartificialintelligence. Moreover,generalconfidence
intheefficacyofactiveandstudent-centeredinstructionalstrategiesisbolsteredbytheirfounda-
tioninconstructivistlearningtheory(Narayanet  al.,2013;Phillips,1995).Weareatapointwhere
concernsarebeingraisedaboutthecontinueduseoflecturingasaninstructionalmethodoreven
asacontrolinfuturestudiestestingtheefficacyofactivelearning(Freemanet al.,2014).

Thoughtherehasbeenagreatdealofscholarlyattentionpaidtodocumentingtheadvantagesof
teaching in an active and student-centered manner, the practical issue remains of how to heed
BonwellandEison’s(1991)recommendationtorecognizeandrewardfacultywhodoso.Theaim
ofthispaperistocontributetothisgoalbyintroducingateachingobservationprotocoldeveloped
ataregionalstateuniversityanhouroutsideofoneofAmerica’slargestandmostdiversecitiesto
measure the frequency and breadth of faculty use of evidence-based, high-impact practices in
higher education classrooms of any size or discipline. The Engaging Classrooms Observation
(ECO)aimsatprovidingformativefeedbacktofacultyinaneasilydigestibleformatandisdeploy-
ableinanyofthreeways:asacodedobservationofaclassroomrecording,asastudentsurvey,or
asapeerobservation.Thisarticlereportsinitialresultsaboutthereliabilityandvalidityofthefirst
twomodesofuse. Thehopeisthatfurtherresearchwillcontributetoamorecompleteunderstand-
ingofECO’susefulnessasatoolformeasuringtheuseofactiveandstudent-centeredinstructional
strategiesinthehighereducationcontext.

Barrierstotheuseofactivelearningandtheroleofateaching
observationtool

BonwellandEison(1991)identifyseveralbarrierstoincreaseduseofactivelearningincollege
classrooms.Onesetofbarriershastodowith facultyperceptionsofrisksandrewardsandtheir
influenceonclassroomplanning(Bonwell&Eison, 1991,pp.76-78).Facultyoftenfearthatstu-
dentswillnotparticipateintheactivitiesplannedorthattheywillnotlearnallnecessarycontent;
theyoftenalsofearlosingcontroloftheclassroomorappearingunskilledorunorthodoxintheir
teaching. Amongthetoolstheyofferinresponseisasurveyaskingfacultytoreflectontheirteach-
ingmethods, bothnow and in the future (Bonwell & Eison, 1991, p. 84). Faculty arcasked to
indicatewhether22statementsaboutteachingmethod(e.g.“Ilecturedthewholeperiod”or“Thad
studentsengageinabrainstormingactivity”’)appliedtothelasttimethey wereintheclassroom
andwillapplytothenexttimetheyareintheclassroom. Thissurveyissupposedtohelpfaculty
gaugetheirfamiliarityandcomfortwithvariousactivelearningstrategiesinordertoplanhowthey
willincreaseimplementationoftheminthefuture.
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Anothersetofbarriersissystemic.  Administratorshavenotproperlyincentivizedthechanges
necessarytofollowtheevidence-basedrecommendationthatactivelearningbe widelyincorpo-
ratedinclassroomsofallsizesanddisciplines(Bonwell&Eison,1991,p.73),andadequatefac-
ulty-ledsupportsystemshavenotbeendeveloped(Bonwell&Eison,1991,p.85) ThoughBonwell
andEison(1991)donotexplicitlylinktheirsurveyonteachingmethodstorewardstructuresand
supportsystems, thisisonepotentialapplication.Indeed, theintendedapplicationsofthesurvey
discussedhere, ECO, includeidentificationoftheprevalenceofuseofactivelearningtechniques
inthe classroom by particular instructors, within particular disciplines, and campus-wide. This
datamay then beused in various ways to tackle the aforementioned barriers—for example, to
provideformative feedbacktofaculty forthepurposesofprofessionaldevelopmentandevalua-
tion;toassesstheimpactoffaculty-ledtrainingsandsupportsystems;andtocommunicatethese
impactstoadministratorsinthecontextofdevelopingappropriateincentivestructures.

There existteaching observation tools to assess the use of active learning techniques in the
classroomthatdonotrelyonself-reports,buttheytendtohavebeendesigned withaparticular
focusinmind. The Active Learning Classroom Observation Tool (ALCOT), for instance, was
designed specifically for observation of teaching in “active learning classrooms,” instructional
spacesdesignedtofacilitatetheuseofsuchteachingstrategies(Birdwellet al.,2016;Birdwell&
Harris, 2022). Othertools, such as the Practical Observation Rubric to Assess Active Learning
(PORTAAL) (Eddyet al.,2015) and the Teaching Dimensions Observation Protocol (TDOP)
(Hora,2015;Hora&Ferrare,2014)weredesignedtomeasurethetypesandprevalenceofactive
learninginstructionalstrategiesincollegeSTEMclassrooms.Thereisroomforimprovement,and
especially, forthedevelopmentofatooldesignedtomeasureactivelearninginabroadrangeof
contexts. WeherefocusonTDOP,asitwasaninspirationforECO,andexplainwhyandinwhat
waysECOisanimprovement.

TDOP2.0(Hora&Ferrare,2014)isafreelyavailabletoolavailableonlineforthedocumenta-
tionofinstructionalpractice,asopposedtoquality,anditsreliabilityandvalidityhavebeenexten-
sively verified. TDOP’s intended uses include documenting the use of various instructional
strategies,supportingprofessionaldevelopment,andassessingtheeffectivenessofinterventions
(CCHERn.d.).Notably,theTDOPisnotaself-reportprotocol.Ittypicallyinvolvesfilmingperi-
odsofclassroominstructionandhavingtrained,independentraterscodethefilmatregularinter
valstoprovideaholisticpictureofwhatwashappeningintheclassroom.Thus,itdiffersfromthe
BonwellandEison(1991)surveyinwaysthatmaymakeitmoresuitableforobjectivedata-gath-
eringintheserviceoftheaforementionedgoals.

TheTDOP2.0hasmanydesirablefeatures,suchasbeingadaptable,web-based,andfree. But
italso presents some barriers to successfully meeting its intended uses. Its comprehensiveness
resultsinlengthy,detailedreportsthattypicallyneedtobedecipheredbyatrainedindividualwhen
beingpresentedtofacultyoradministrators. The TDOPisalsoresourceintensive.Inadditionto
someonetodiscussthereport,itrequirestheavailability of filmingequipment,stafftofacilitate
filming,andateamoftrainedcoders.Itwouldbegoodtohaveateachingobservationtoolthatis
atonceobjectiveandcheapandeasytouse. ECOisintendedtosatisfythisneed.

Rationaleforthisstudy

Instructionaltechniqueshavenotyetcaughtupwiththeevidencethatactivelearninginthecollege
classroomimprovesstudentsuccess(Freemanet  al., 2014;Stainset al.,2018).Onetoolthatmay
helptoovercomeremainingbarriersisateachingobservationtoolthatischeap,informative,and
user-friendly. That’swhatwe setouttodevelop. ECOiscomprised of 15 components, the fre-
quencyofeachofwhichisscoredona5-pointscale from“Never”to“Always” (Supplemental
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Tablel. Studentdemographics.

Total Men Women
Total 21,612 7,676 13,936
Americanlndian/nativeAmerican 132 47 85
Asian 544 212 332
Black/AfricanAmerican 3,493 1,165 2,328
Hispanic 5,638 1,769 3,869
NativeHawaiianorotherPacificlslander 27 12 15
White 10,425 3,917 6,508
Twomore 711 272 439
Raceun-known 360 138 222

Appendix). ThoughTDOPwasaninitialinspiration,the 1 5componentsof ECOwerearrivedat
basedontheliteratureonevidence-basedbestpractices.

Inadditiontohavingthebenefitoffewercomponentsthan TDOP,ECOisalsodeployablein
threecompatibleways.Aninstructor’sclassmayberatedbyapeer,bytheirstudents,orbytrained
codersbasedonasinglefilmedclasssession. Wewillherereportonthereliabilityandvalidityof
ECOusingtheselasttwomethods. Theinvestigationwasguidedbythefollowingresearchques-
tions:IsECOavalidandreliablemeasuresofactivelearninginthecollegeclassroom?Doprofes-
sorsbelievethemeasureisuseful?

Method

Toanswertheresearch questions, the currentstudy investigated the validity and reliability evi-
denceofECO.Thestudywasconductedattheresearchers’universitythatserves21,612students.
Tablelsummarizesthestudentpopulationbygenderandethnicity. Ofthosestudents,222student
responseswereincludedinthePrincipal ComponentAnalysis(PCA)and332wereincludedinthe
ConfirmatoryFactorAnalysis(CFA).Nospecificdemographicdatawerecollected fromthepar -
ticipantsasthevalidationoftheinstrumentwasanonymous.

DevelopmentofECO

Constructvalidity. ECOwasdevelopedbasedonsomeoftheconstructsfromthe TDOP(Hora&
Ferrare, 2014), including teaching methods, student-teacher dialog, instructional technology,
potentialstudentcognitiveengagement,andpedagogicalstrategies. Thenumberofitemsforthe
dimensionswerereducedandrewordedtosolicitanintervalresponserangingfromneverobserved
toalwaysobserved(seeSupplemental AppendixforECO).

Contentandfacevalidity. ~ Theof ficeofEngagingClassrooms(QEP)andtheofficeofProfessional
andAcademicCenterforExcellence(PACE)attheresearchers’universitycollaboratedonanini-
tialdraftofECO.Itwentthroughseveraliterationsandwasthensenttoeightexpertsinthefield
atfourdifferentuniversitiesforfeedback. Thefeedbackwasincorporated,andtheinstrumentwas
fieldtestedwithoneclassroom(n = 16)forfeedbackandapreliminaryreviewoftheresults. After
initialfieldtesting,thel 7-iteminstrumentwasreducedtol Sastwoitemsdidnotyieldmeaningful
informationregardingactivelearninginclassrooms.Feedbackfromtheteamandprofessorsindi-
catedthatECOwasavalidmeasureofactivelearninginthecollegeclassroom.
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Procedures

ThefinalitemswereaddedtoaQualtricssurvey. Foruseasastudentsurvey,itwasdecidedto
distributethesurveyinthemiddleofthesemesterforafewreasons. First,itallowsstudentsto
attendthecourseforabout7  weeks,andthushaveplentyofexperiencelearninginclass.Next, it
allowstheprofessortousetheresultsformativelyandadjusttheirteachingfortheremainderofthe
course ifnecessary. Finally, students are typically overwhelmed with surveys atthe end ofthe
semester,andthereforetheresearchersbelievedtheresponserateswouldbehigher.
Thelinktothesurveywassenttotheprofessorwitharequesttheydistributeittotheirstudents. The
survey wasanonymousandonlyaskedparticipantsthenameoftheircourseandinstructor,andthe
nextpagecontainedtheECOquestions.Itwasestimatedtotakeapproximately5 mintocomplete.

Dataanalysis

Afterdatacollection, thereliabilitywasassessedfirstbyexaminingtheinternalconsistencyand
interrater reliability. Next, the underlying structures were examined. First,a PCA was used to
gaugethepossibilityofmultiplefactors.Followingthe PCA,aCFAwasconductedwiththegoal
ofnarrowingthemeasuretoasinglefactor—activelearning.

Results

ThePCA ,analyzedwithSPSSv27 revealedtwofactors;theyweremoderatelycorrelated,andthe
secondfactor’seigenvaluewascloseto 1. Therefore, the CFAwas conductedusingthelavaan
packageinR Studiotoexamineifthemodelwouldfitintoasinglefactor.

Reliability

Internal consistency. The measure was used in 18 different courses resulting in 332 student
responses. TheinternalconsistencywasmeasuredusingCronbach’sAlpha( o),whichisacoeffi-
cientthatmeasuresthereliabilityofasurveyorinstrument.Usingthe332studentresponsesonthe

15items, theinternalconsistencyoftheinstrumentwasfoundtobeexcellent,o =.93.

Interraterreliability. Twograduateassistantsweretrainedtoassessvideosoffacultyteachingand
administer the assessment. Each watched the same five video recordings of teaching episodes
rangingfrom50to90  min,andindependentlyratedtheepisodewithECO,foratotalof75ratings
foreachratertotaling 150 observed datapoints. First, thereliability was assessed and found to

have excellentinternal consistency , o =.87. Therewereno significantdifferences withinraters
betweenitems(Table2). Theintraclasscoefficient(ICC)forsinglemeasureswasstrongandthe
averagemeasuresICCwasconsideredverystrong(Table3).

Principalcomponentanalysis

Aprincipal componentanalysis (PCA)was conducted to explore the factor structures of ECO.
First,theKMOtestforsamplingadequacywas0.94andBartlett stestofsphericitywassignificant

(pH .001)indicatingthatdataweresuitableforPCA.Itisrecommendedthattwodif ferentsamples
beusedforthePCAandConfirmatoryFactorAnalysis(CFA),andthusthenumberofresponses
willdifferforeachanalysis.Minimumsamplesizewasalsometas222isgreaterthanthel Scom-
ponentsmultipliedby 10. Twofactorsemergedwitheigenvaluesgreaterthan1.0(Figure1),and
thetotalvarianceexplainedofbothfactorsissummarizedinTable4.
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Table 2. ANOVA with Friedman’s test.

SS df MS x2 b

Between people 272.573 74 3.68
Within people

Between items 0.24* | 0.24 0.49 49

Residual 36.76 74 0.50

Total 37.00 75 0.49
Total 309.57 149 2.08
2Kendall’s coefficient of concordance W=.001.
Table 3. Intraclass correlation coefficient.

ICC 95% Cl F test with true value 0
Lower Upper Value df, df, p
Single measures 76 .65 .84 7.42 74 74 <.001
Average measures .87 79 92 742 74 74 <.001
Note. ICC, .20 =weak; .40 =moderate; .60 = strong; .80 =very strong.
Scree Plot
% 6
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Component Number

Figure 1. Scree plot.

Table 4. Total variance explained.

Component Initial eigenvalues Rotation sums of squared loadings

% of variance Cumulative % % of variance Cumulative %
I 53.54 53.54 39.72 39.72
2 7.80 61.34 21.62 61.34

The PCA used varimax rotation, and the component loadings are in Table 5. To assess the inter-
nal consistency of the components, Cronbach’s oo was computed for the two components. Factor
was found to have excellent reliability (c.=.93), and was considered good (a.=.75).
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Table5. Rotatedcomponentmatrix( N=222).

Componentloading

| 2 Communality
Professorengagesstudentsinguidedpracticeofconceptsorskills 0.8l 0.29 0.74
Studentsareactivelylearning 0.81 0.31 0.75
Overall,theclasswasstudent-centered 0.78 0.29 0.70
Professorappearstospendanappropriateamountoftimeintheir 0.77 037 073
instructionalapproaches(i.e.lectures,demonstration,andgroupwork)
Overall,theprofessoreffectivelytaughtthecourseMaterial 0.76 038 072
ProfessorinteractswithstudentsduringlecturesorDemonstrations 0.75 0.29 0.65
Whenusingmultimedia,professorusesiteffectively 0.73 0.13 0.56
Professorencouragesstudentstoaskquestionsforclarificationand 0.64 030 050
comprehension
Studentspayattention 0.63 0.10 041
Professorusesappropriatemethodstoassessstudents’learning,either 0.57 050 058
formallyorinformally
Professorconnectsinstructionandconceptstousesbeyondthe 0.55 0.55 0.60
classroom
Studentsareprovidedwithtasksordilemmaswheretheoutcomeis 0.21 0.80 0.68
open-endedratherthanfixed
Professorposesopen-endedquestionsandgivesadequatetimefor 0.40 0.67 0.6l
responses
Professorinteractswithsmallgroupsorindividuals 0.35 066 056
Studentsareprovidedopportunitiestoworkinsmallgroupsor 0.07 066 044
individually

However, according tothe componentcorrelation matrix, the factors were moderately corre-
lated(0.55)indicatingthefactorsweresimilar. Therefore,aConfirmatoryFactorAnalysis(CFA)
wasusedtodeterminewhetheralloftheitemscouldbeloadedintoasingledfactor.

Confirmatoryfactoranalysis

First,assumptionsweretestedandmultivariate44outlierswereremovedaswellas1 Oincomplete
responsesreducingthe Nfrom332t0278. ToconfirmwhetherECOwasunidimensional,student
responseswereusedinaCFAtoexamineourhypothesizedmodelofonefactor.Accordingtothe
itemcorrelationsdisplayedinTable6,thestrongestsinglefactorcorrelationwas r=.71,whichis
belowtherecommendedcutofffordiscriminantvalidity,r =.85.

Next,thegoodnessoffittestwasexamined. TheComparativeFitIndex(CFI)scorewas0.94
andtheTucker-LewisIndex(TLI)scorewas0.92,bothofwhichmettheminimumcut-offscore
0f0.90,indicatinggoodinternalvalidity;y ~ 2(90) =229.79, p® .001.RootMeanSquareErrorof
Approximation(RMSEA)andStandardizedRootMeanSquareResidual(SRMR)were(.75and
0.047respectively ,bothofwhichindicateanacceptablemodel fit. All the estimate coefficients
loadingsweresignificantandwerepositiveforlatentvariablesandvariance(Table7).Although
theresultswereclosetothecutoffscores, ECOcanbeconsideredaunidimensionalmeasureofa
singlefactor—activelearning.
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Tableé. Itemcorrelations.

ql q2 q3 q4 q5 q6 q7 q8 q9 ql0 qll ql2 ql3 ql4 ql5

ql

q2  .343%F —

q3 076 .293% —

q4 .260%F 208+ .[20% —

q5  277%F 490%F 4027k 279 —

q6 247k 453%F 379%x 2| 7FF 682%F —

q7 252k 355%F 330%F 26 1% 649%F 666%F —

q8 .152% .418%F 359%F 340%*F 493%F 544k 5|k —

q9 .165%F 432%F 299%F |60k 541%F 7| 4%F 624%F 505%F —

ql0 .2227%F 394k 332%F | 27% 433%F 483%F 499k 403+ 525%F —

ql | .190%F 437%F 339%* 2]6¥* 572%F 627*+F 653%F 542+ 607*F 492+F —

ql2 275%F 457%F 372%F |78%F 604** 664 605+ 538%F 623%F 52|+ 62]*F —

ql3 .I51% 414%F 512%F |63k 582%F 6] |+ 568+ 478%+ 530%* 478+ 557+ 625+ —

ql4 206%F 484%* 307+* 227*F 574%F 569%F 462+ 408%* 574%F 357+ 5|7+ 521%*k 510+ —
ql5 .202%F 509%* 392%* ||58%*F 547+ 569%F 535%F 490%* 586%*F 409%F 567*FF 623 617+ 619%F —

Note.SeeSupplemental Appendixforquestions.
**Correlation(r)issignificantatthe.0 | level (two-tailed).

PerceptionsofECO

Tenfacultymembersagreedtoprovidefeedbackonthe ECO.Overwhelmingly,therespondents
indicatedthatECOwasusefulforavarietyofreasons.First,therewereseveralmentionsregarding
theaccuracy.Forexample,facultymadecommentssuchas, “Iwouldsayit’srightaboutontarget
forhowtheyshouldrespond.”“Ithinkthedataaccuratelyrepresentswhatlobserve/doinclass.”
Itwasimportanttoestablishthatfacultyfelttheinstrumentanditsresultswereaccurate.
Comments were also made aboutthe reporting formats. The first format s strictly numeric,
showingmeansandpercentages,andtheotherprovidesgraphs.Overall facultyclaimedthatusing
bothreports“gavemeagoodpictureoftheirfeedback.”Onefacultymemberresponded:

“Theyarebothuseful.Icanextracttherawdatafromtheexcelsheetanduseitifneeded,andthesecond
formatgiveavisualthatiseasytoflipthroughandseewhatareamightneedmorework.”

Finally,allbutonefacultymemberstatedthattheywereabletousethedatatoimprovetheir
teaching. The one faculty member whomentioned thatthey madeno changesalready had high
scoresinactivelearning,whichservedtoconfirmthattheywerepromotingactivelearninginthe
classroom.Fortheothers,commentswerepositiveandindicatedtheyfoundthedatahelpful,such
as “Ireally appreciate the evaluation. Itishelpful tohave objective eyes making observations.
Therearethingslcanlearnfromthedata.”*Ididmakechangestobemoreinteractiveandbreak
mylecturesupmore.Ifeltitwasverybeneficial.”Overall,theresponsesindicatedthattheinstru-
mentwasaccurateanduseful.

Discussion

Theaimofthisstudywastoprovideinitialresultsfromtestinganewlydesignedteachingobserva-
tion protocol. ECO was designed to overcome common barriers to increased active learning in
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Table7. Latentvariablesandvariance.

Estimate SE Z p StdLv StdAll
Latentvariables
ql 0.253 0.051 4.925 X .001 0.253 0.297
q2 0.356 0.034 10.475 X .001 0.356 0.586
q3 0.263 0.032 8327 X .001 0.263 0.483
q4 0.266 0.057 4.675 X .00l 0.266 0.283
q5 0.380 0.025 15.148 X .001 0.380 0.775
q6 0.303 0.018 16.879 X .001 0.303 0.833
q7 0.338 0.022 15.139 X .001 0.338 0.775
q8 0.321 0.026 12.176 X .001 0.321 0.661
q9 0.294 0.019 15.241 X .001 0.294 0.779
ql0 0.297 0.027 11.065 X .001 0.297 0.613
qll 0.346 0.023 14.977 X .001 0.346 0.769
ql2 0.343 0.022 15.875 X .001 0.343 0.801
ql3 0.366 0.026 14.364 X .001 0.366 0.747
ql4 0.302 0.023 12.881 X .001 0.302 0.690
ql5 0.274 0.019 14.349 X .001 0.274 0.747
Variance
ql 0.659 0.056 11.718 X .00l 0.659 0912
.q2 0.242 0.021 11.400 X .001 0.242 0.656
.q3 0.228 0.020 11.564 X .001 0.228 0.767
.q4 0.814 0.069 11.725 X .001 0.814 0.920
.q5 0.096 0.009 10.665 X .001 0.096 0.399
.q6 0.040 0.004 10.094 X .001 0.040 0.306
.q7 0.076 0.007 10.667 X .00l 0.076 0.399
.q8 0.132 0.012 11.212 X .001 0.132 0.563
.q9 0.056 0.005 10.641 X .001 0.056 0.394
ql0 0.147 0.013 11.342 X .001 0.147 0.624
qll 0.082 0.008 10.708 X .001 0.082 0.408
ql2 0.066 0.006 10.458 X .001 0.066 0.359
ql3 0.106 0.010 10.848 X .001 0.106 0.442
ql4 0.100 0.009 I1.113 X .00l 0.100 0.524
ql5 0.059 0.005 10.851 X .001 0.059 0.442
f 1.000 1.00 1.00

Note.SeeSupplementalAppendixforlistofquestions.

highereducationclassrooms(Bonwell&Eison,1991).Derivedfromexistingteachingobservation
tools,especiallythe  TDOP(Hora,2015;Hora&Ferrare,2014),thel 5questionsofECO,basedon
thebestpracticesforengagedstudentlearning,weredesignedtobeeasilydeployed(e.g.through
aQualtricssurvey),toassesshigher-educationalactivelearninginasuccinctmanner(e.g.student
responses),andtobeeasilyinterpretedbyfacultyforformativereviewandinstructionaldevelop-
ment. Positiveresults were found for ECO’sinternal consistency, interraterreliability,and one-
dimensionality (unidimensional), supporting the validity and reliability of ECO. In addition,
facultywhoseclassescompletedthe ECOtendedtoagreethattheinstrumentaccuratelyassessed
whatwasdoneintheclassroomandthatthesubsequentreportingofECOresultswaseasilyinter -
pretableandprovidedhelpful,formativefeedbackforthefacultyreceivingthemtoimproveactive
learningstrategiesintheirclassrooms.
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ECO,anactivelearningassessment,wasvalidatedquantitativelywith500studentresponsesin
18unique courses, and by the interrater reliability of trained coders, providing opportunity for
timelystudentfeedbackandformativechange forinstructors. Facultywhouseasimple,student
reportofactivelearningassessment,suchasECO,willbeprovidedformativefeedbackallowing

themtoadaptclassroominstructioninthesametermthatthefeedbackisgiven. Thismayhelpto
addressseveralbarrierstoincreasingtheprevalenceofactivelearningincollegeclassroomsand,
giventheavailableevidence,canbeexpectedtopromotestudentsuccess(Bettiet al.,2022;Miller
etal.,2021).

Inadditiontoprovidingfacultywithareliablemeasureoftheirownuseofactivelearninginthe
classroom, ECOpromisestoaidefacultyinother,complementarywaysaswell. Forinstance, it
canhelptoinformfaculty-studentcommunicationassociatingactivelearningclassroomstrategies
with assessments of student learning. Recommendations are clear for instructors implementing
activelearningstrategiesinthecollegeclassroom:defineforstudentswhatexactlyismeantinthe
classroomregardingactive learning and, if possible, tie the active learning strategy to learning
outcomes(Hartikainenet al.,2019).Deslaurierset al.(2019)stronglyrecommendedthatinstruc-
torsexplaintostudentsearlyinthesemesterthattheywillbenefitfromtheirengagementinclass-
roomactivitiesexplicitlydesignedforstudentlearning. Thoughsomestudies(Hao,2016;0wens
et al.,2017)reportedvariedreactionstoactivelearningclassrooms,helpingstudentsunderstand
thevalueofactivelearningintheclassroomisimportant. Deslauriers et al.(2019)alsorecom-
mendedinstructors provide students withassessments designed to help students determine their
learning,writingthat,* “Thesuccessofactivelearningwillbegreatlyenhancedifstudentsaccept
thatitleadstodeeperlearning—andacknowledgethatitmaysometimesfeellikeexactlytheoppo-
siteistrue”(p. 19256).Avalidatedinstrumentlike ECOcanbeusedbyfacultytohelpstudents
reporttheirperceptionsofactivelearningintheclassroom. Thisisavaluableresource,asclear
communication from instructors to students regarding the whys of active learning strategies in
termsoflearningoutcomesbenefitsbothstudentsandinstructors(Carless,2022). ECOisavalid
andreliabletoolthatcanhelpwithsuchclearcommunicationbetweeninstructorandstudent.

Inthecurrentstudy, 1 Ofacultymembersprovidedfeedbackonthe ECOinstrument. Thisfind-
ing,thoughlimitedbythenumberofrespondents,providesfurthersupportfortheuseofECOin
thecollege classroom. Inparticular, itsuggests ECOiseasy for faculty touse. Overall, faculty
werepositiveabouttheinstrumentand foundithelpfulregardingtheaccuracyoftheassessment
ofactivelearningintheirclassroom.Further,facultyfoundthereportingoftheECOresultstobe
easilyunderstoodandhighlyapplicable, helpingthemtopinpointareasforimprovementintheir
activelearningstrategiesandsubsequentstudentsuccess. Thus, theutilityoftheECOinstrument
resultswasstrongincreatinganeffectivefeedbackloopbetweenactivitiesdesignedbytheinstruc-
torandstudentevaluationofsuchlearningstrategies(Carless,2022).

Last,asemployedinthisstudy, ECOwasdelivered asaQualtrics survey to students whose
responseswereused tohelp facultyidentify employmentofeffectivelearningactivities intheir
classrooms.However,itbearsmentionthatECOresultsmayhaveavarietyoffurtherapplications.
Forexample,ifdeployedasaper-/post-test,itcouldprovideassessmentofuniversity-widepeda-
gogicaltrainings(e.g.TeachingandLearningCenterprograming)andstudentsupportservices. It
may also serve administrators who develop appropriate incentive structures relative to faculty
instructionandstudentlearning. Forexample, ECOcouldbeusedasameasureoffacultyperfor
manceintheclassroomforthepurposeofprovidinganobjectivemeasureofteachereffectiveness.
Itseemsworthexploringtheseotherapplications.

Thisstudyisnotwithoutlimitations.First,datatovalidatetheECOweredrawnfromstudents
andfacultyatoneuniversityinthesouthernUnitedStates.Onestatementcallsforstudentassess-
ment, ‘Professorappearstospendanappropriateamountoftimeintheirinstructionalapproaches
(i.e.lectures,demonstration, group work, etc.).” The authors grant that this question calls fora
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student assessment that may differ based on the student’s background, age, previous experience,
and more. Thus, the question is open for use but must be considered by users of ECO. Also, one
question primarily aimed to determine whether students were given time to practice, and combined
group and individual opportunities. If the goal is to determine whether they are getting opportuni-
ties for both, one might consider separating these into two questions.

A second limitation is that student demographics are limited (see Table 1); future research on
the validity and reliability of ECO and its usability by both students and faculty will need to be
comprised of data from multiple universities in a variety of locations and include student demo-
graphics that influence student success in addition to race. For example, it is known that student
gender (Bowman et al., 2022) influences student outcomes. In addition, first generation college
students benefit from differing family supports and from providing an example for younger sib-
lings (Cappanola & Johnson, 2022). Also, student religious affiliations, friends, and faculty, con-
tribute to student academic success (Mishra, 2020). Each of these should be considered in future
research and when possible, included as possible confounding demographics needing to be con-
trolled. Further, there are limitations related to the levels of students providing feedback. Future
research will want responses from freshmen, sophomore, juniors, and seniors, in addition to varied
types of classes (e.g. STEM or social sciences or other types of courses).

Yet, as has been demonstrated (Theobald et al., 2020), active learning is known to “raise all
boats” in the classroom; all students benefit with increased learning based on active learning teach-
ing strategies designed by classroom instructors (Betti et al., 2022; Miller et al., 2021). This benefit
has been shown to help all students, but especially those from underrepresented groups. ECO
provides a simple tool for both students and instructors to know and understand the value of active
learning in the classroom. This is to everyone’s benefit. Students benefit from active learning in the
classroom, and faculty benefit from timely feedback to inform their adaption of their active learn-
ing classroom strategies and assessments to further benefit student learning.
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