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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



 

 

9 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/assessment-of-professional-development-

and-research-based-instructional-strategies-for-instructors-

of-online-undergraduate-stem-courses/216931

Related Content

Perceptions of Service-Learning in the Sunshine State
Jarrad D. Plante, Lauren I. Murray, Melody A. Bowdonand Amanda M. Wolcott

(2022). Research Anthology on Service Learning and Community Engagement

Teaching Practices (pp. 959-971).

www.irma-international.org/chapter/perceptions-of-service-learning-in-the-sunshine-

state/296347

Desktop Publishing in Education
Shuyan Wang (2008). Encyclopedia of Information Technology Curriculum Integration

(pp. 209-214).

www.irma-international.org/chapter/desktop-publishing-education/16705

Expanding Learning Opportunities for Graduate Students with HyFlex

Course Design
Mariam Mouse Matta Abdelmalakand Julia Lynn Parra (2016). International Journal

of Online Pedagogy and Course Design (pp. 19-37).

www.irma-international.org/article/expanding-learning-opportunities-for-graduate-students-with-

hyflex-course-design/162681

Pictorial Pedagogy
Philip Barker (2011). International Journal of Online Pedagogy and Course Design

(pp. 1-11).

www.irma-international.org/article/pictorial-pedagogy/51376

An Example Application of an Artificial Intelligence-Supported Blended

Learning Education Program in Computer Engineering
Tuncay Yigit, Arif Koyun, Asim Sinan Yuksel, Ibrahim Arda Cankayaand Utku Kose

(2015). Curriculum Design and Classroom Management: Concepts, Methodologies,

Tools, and Applications  (pp. 280-298).

www.irma-international.org/chapter/an-example-application-of-an-artificial-intelligence-

supported-blended-learning-education-program-in-computer-engineering/126702

http://www.igi-global.com/article/assessment-of-professional-development-and-research-based-instructional-strategies-for-instructors-of-online-undergraduate-stem-courses/216931
http://www.igi-global.com/article/assessment-of-professional-development-and-research-based-instructional-strategies-for-instructors-of-online-undergraduate-stem-courses/216931
http://www.igi-global.com/article/assessment-of-professional-development-and-research-based-instructional-strategies-for-instructors-of-online-undergraduate-stem-courses/216931
http://www.igi-global.com/article/assessment-of-professional-development-and-research-based-instructional-strategies-for-instructors-of-online-undergraduate-stem-courses/216931
http://www.irma-international.org/chapter/perceptions-of-service-learning-in-the-sunshine-state/296347
http://www.irma-international.org/chapter/perceptions-of-service-learning-in-the-sunshine-state/296347
http://www.irma-international.org/chapter/desktop-publishing-education/16705
http://www.irma-international.org/article/expanding-learning-opportunities-for-graduate-students-with-hyflex-course-design/162681
http://www.irma-international.org/article/expanding-learning-opportunities-for-graduate-students-with-hyflex-course-design/162681
http://www.irma-international.org/article/pictorial-pedagogy/51376
http://www.irma-international.org/chapter/an-example-application-of-an-artificial-intelligence-supported-blended-learning-education-program-in-computer-engineering/126702
http://www.irma-international.org/chapter/an-example-application-of-an-artificial-intelligence-supported-blended-learning-education-program-in-computer-engineering/126702

