
DOI: 10.4018/IJOPCD.2019010104

International Journal of Online Pedagogy and Course Design
Volume 9 • Issue 1 • January-March 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



51

Assessment of Professional Development 
and Research-Based Instructional 
Strategies for Instructors of Online 
Undergraduate STEM Courses
Karen Miner-Romanoff, New York University, New York City, USA

Yuerong Sweetland, Franklin University, Columbus, USA

Yi Yang, Franklin University, Columbus, USA

Barbara Fennema, Franklin University, Columbus, USA

ABSTRACT

Professionaldevelopment(PD)programsforfacultyarecriticalforimprovementofSTEMinstruction.
Littleresearchexistsontheimpactofsuchprogramsintheonlineenvironment.Thisarticlereports
thepilotstudyresultsofanobservationprotocol(OP)onthedevelopmentofanonlinePDprogram
forSTEMfacultygroundedinresearch-basedinstructionalstrategies(RBIS)andthedevelopment
planfortheprogram.TheRBIS-basedOPinplaceatFranklinUniversitywillbeusedtoidentify
andassessonlineSTEMinstructors’teachingpracticesbeforeandafterthePDprogram.Pilotstudy
results suggested that theOPyieldsvalidand reliableevidenceofSTEMfaculty’sRBISusage.
Approximately80STEMcoursesectionswillbeobservedusingtheOPwithdatacollectedpre-
andpost-PD(3yearperiod).Themixed-methoddatawillbeanalyzedbyuniversity researchers
inconjunctionwithacommunityresearchpartner.Thisprojectwilltestthesuccessofanonline
professionaldevelopmentprogramwithRBISforhighereducationSTEMfaculty,aiddetermination
ofwhichRBIScancontributemosteffectivelytoimprovingstudentoutcomesandproducethefirst
robustevidenceoftheimpactofanonlinePDforSTEMfaculty.
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INTRODUCTION

TheUnitedStateslagsbehindothernationsinprofessionalproficiencyinthesciences,technology,
engineering,andmathematics(STEM)(Bergeron&Gordon,2017;DeJarnette,2012;Jordan,2014;
NationalScienceFoundation,2015).Institutionsofhighereducationmustfindsolutionstoimprove
thequalityandteachingpracticesofSTEMeducators(AmericanAssociationfortheAdvancement
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ofScience,2013;CommitteeonScience,Engineering,Medicine,andPublicPolicy,2016).Derting
etal.(2016)noted,“Facultyprofessionaldevelopmentprogramsarecriticalcomponentsofeffortsto
improveteachingandlearningintheSTEM(Science,Technology,Engineering,andMathematics)
disciplines…”(p.1).

Followingfromtheseobservations,thispaperreportsonanObservationProtocol(OP)foronline
professors and development of a research-based professional development program grounded in
research-basedinstructionalstrategies(RBIS)(Borrego,Cutler,Prince,Henderson,&Froyd,2013;
Froyd,2008).ThepopulationwillbeundergraduateonlineSTEMfacultyatFranklinUniversity,
Columbus,Ohio.

Research-Based Instructional Strategies
Sincethelate20thcentury,leadingeducationalresearchers,suchasGagne(1985)andMerrill(2002),
haveobservedthatactivelearningstrategiesleadtomoreengagedlearnersand,therefore,improved
learningwilltakeplace.SuchstrategiesarevitalforSTEM-basedinstruction(Avery,2013;Borrego
etal.,2013;Dede&Eisenkraft,2016).Investigators(Borregoetal.,2013;Freemanetal.,2014;
Froyd,2008)haveadvancedtheacceptanceofactivelearningstrategiesteachinginundergraduate
STEMcoursesthroughextensiveresearchidentifyingthecharacteristicsofthesestrategies(Early,
Rogge,&Deci,2014).Thestrategiesincludeapproachessuchasinquirylearning,problembased
learning,andcollaborativelearning,thusprovidingmuchneededsupportfortheveracityofthese
strategies.Asaresultofthisclarifyingresearch,undergraduateSTEMfacultyarebeingchallenged
tointegratemoreactivestrategiesintotheirSTEMcourses(Borrego&Henderson,2014)ratherthan
manycommonlyusedpassivestrategies(Bonura,Bissell,&Liljegren,2016).

Professional Development Programs for STEM Instructors
Collegesanduniversitiesoftenemployfull-timeandpart-timefacultywhoarecontentexperts,and
oftennotprofessionallytrainededucators.Thislackoftrainingaddstothecomplexityofproviding
effectiveSTEMinstruction.Shulman(2005)reportedthatfacultyrarelyreceivedirectpreparationto
teach.Thisomissionintensifiestheimperativeforinstitutionstoaddressthegapsinfacultyknowledge
andskillregardingimplementationofteachingpedagogies.Amajormodeisfacultyprofessional
developmentprograms(Ebert-Mayetal.,2015;Whittaker&Montgomery,2014).

InclusioninprofessionaldevelopmentforSTEMfacultyisstronglyadvocated(Avery,2013;
Bakeretal.,2014).StudiesofPDsfor instructorsatvarious levelswithvariousclasssizeshave
shownimprovementinself-efficacyandstudent-centeredinstructionalstrategies,aswellasstudent
improvement(Dertingetal.,2016;Ebert-Mayetal.,2015;Ring,Dare,Crotty,&Roehrig,2017).
WiththesignificantgrowthofunderrepresentedpopulationsenrolledinFranklinUniversityonline
undergraduateSTEMcourses,theuniversitycaninformteachingacrossthehighereducationSTEM
spectrum.ThisgoalalignswithWhittakerandMontgomery’s(2014)observationthat“developmental
support for recognizing or developing individual faculty initiatives that support the building of
diversityandpromotethesuccessofindividualsfromdiversebackgroundsatallcareerlevelsare
needed”(p.270).

ThisbriefreviewindicatesthatimplementationofPDsimprovesSTEMfacultyuseofRBIS
thatarestudent-centeredandpromoteactivestudentengagement.Thestudiescitedprovideample
evidenceof thepedagogicalbenefitsofPDs,although implementations tookplace in traditional
campussettings.ThispaperdescribesaprotocoltoevaluatetheeffectsofSTEMinstructors’PDs
exclusivelyinanonlineenvironment.

Barriers to Professional Development
PastattemptstostimulateinstructionalchangethroughPDinhighereducationhavefallenshortor
haveproducedquestionablelong-termimpacts(Labov,Singer,George,Schweingruber,&Hilton,
2009).Evenwhenuniversitiesofferfacultydevelopmentopportunities,aftertrainingmanyfaculty
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