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ABSTRACT

After launching anonlineComputerSciencepost-baccalaureate degreeprogram, this studywas
undertaken to inform the redesignof an introductoryComputerSciencecourseusinga student-
centered, problem-based learning approach. The research team proposed a weekly/unit learning
trajectoryastheywereengagedinstudent-centered,problem-basedlearning.Overatimeframeof
threeuniversityterms,theresearchteamusedadesign-based,iterativeexaminationtorefinethe
implementationofvariousinstructionalactionsinthelearningtrajectory.Multiplesmallgroupsof
studentsdiscussedtheirlearningexperienceseachterm,providingdirectionsforimprovements.The
analysisdirectedsuccessiveiterations,refiningthecontent,problemsolving,andcollaborationsin
theclass.Thisresearchmethodassuredauthenticstudentvoiceinaniterativeredesignofthecourse.
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ONLINE COMPUTER SCIENCE POST-BACCALAUREATE PROGRAM

The InternetofSystems thatutilizebigdataconsistentlyhaspropelled thegrowingdemand for
computerscientists.Recognizingtheshortageofcomputersciencegraduatesacrossthecountry,this
universitydevelopedandlaunchedanentirelyonlinepost-baccalaureateBachelorofScience(BS)
degreeprograminComputerScience(CS)beginningin2012.

Theprogramdesignersforthepost-baccalaureateprogramfocusedonattractingstudentswith
priorbachelor’sdegreesinfieldsotherthancomputerscience,notingthecombinationofskillsthrough
multiplebachelor’sdegreeswasinhighdemandinavarietyoffields,suchasmedicine,businessand
entertainment.Theydesignedanacademicprogramidentifiedanentirelyonlineprogramconsisting
of60-term-hourcreditswithenrollmentsupportingupto200studentspercourse,eachterm.The
designchallengeproposedanonlinelearningenvironmentwithinnovativelearningexperiencesto
prepareprofessionalsforindustrypositions.

Problem-solving,criticalthinking,designandknowinghowtousethecontentknowledgeare
keystothefuturesuccessofsoftwareengineers.Reflectingononlinecomputerscienceprograms,
the trend appeared to be toward an information focus, where content knowledge dominated the
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curriculumratherthanaknowledgefocus.ThefirstiterationofthisnewonlineCSprogramparalleled
thecampus-basedCSprogram,instructor-drivenwithlittlestudentinteraction,wherelectureswere
replacedwithvideosandassignmentsandtestsassessedmasteryoftheconcepts.Followingthefirst
twoyearsofoperation,whiletheprogramhadastrongtechnicalcurriculum,thestudentsdidnotand
werenotconsistentlychallengedtothinkcriticallyanddeeplyaboutthecomputerscienceconcepts
andprocesses.Theprogramlackedproblem-solving,criticalthinkinganddesignexperiences,despite
thefactthatamajoroutcomefortheprogramwastopreparegraduatesabletothinkcriticallyand
engageinproblem-solving.

Theprogramreviewidentifiedthefocusoncontentdeliverymorethanattendingtothesocial
presencefoundinface-to-faceeducationalexperiences.Theonlinestudentsindicatedthattheonline
learningexperienceswerebasicallyindependentstudy,ratherthaneducationalexperienceswhere
they engaged in discussions around conceptual content ideas. Many reported feelings of being
uncomfortableengagingindiscussionwithpeopletheydidnotknow.Theylackedafeelingofsecurity
whenproposingideastoengageothersindiscussion.Aspertheliteratureononlinecourses,the
studentsfeltlesssupportedincommunicationaswellasinteractionswiththeinstructorandwith
otherstudents(Shea,Li,Swann&Pickett,2005;Song,Singleton,Hill,&Koh,2004).

THE ONLINE REdESIGN CHALLENGE

With this assessment of the quality of the program, the program designers sought to engage in
a redesignof theonlineprogram to incorporatemoreactive learning,where studentsworked in
groups,sharedideasandengagedincriticalreflectionsuchthattheyvaluedsharedandindividual
knowledgedevelopment.Afterextensiveanalysisofmanyundergraduatedegreecomputerscience
programs and best practices in online education, the research team proposed a redesign of the
programtoincorporateastudent-centered,problem-basedlearning(PBL)approachinthisonline
post-baccalaureatedegreeprogram(Jonassen,2000).Todirecttheredesigneffort,theresearchteam
identifiedtheneedfortheadditionofasocialpresencewiththecognitiveandteachingpresences
forthecourses(Garrison,Archer&Anderson,1999;Garrison&Cleveland-Innes,2005)inorderto
activatethestudent-centeredaspect.

Todescribehow this socialpresencewas tobe intertwinedwith thecognitiveand teaching
presences, the initial task was the formulation of an appropriate learning trajectory for guiding
studentsastheygrappledwithinformalandnewideas(Confrey&Maloney,2010).Withthisvision,
theresearchersoutlinedaprocessfortheonlineprogramredesign,focusingfirstonredesigninone
oftheinitialcoursesintheprogram,CS162.TheyselectedCS162becauseofitsfocusonproblem-
solvingandcriticalthinkingthroughthecourseemphasisoncomputerprogramdesign.

CONCEPTUAL ANd EMPIRICAL FRAMEwORK

Theresearchersreliedonextensivescholarlyworkforframingtheonlinelearningtrajectoryforthe
courseunit redesign.Considerationwasgiven tobestpractices foronline learning instruction to
establishstudent-centeredlearningcommunities.Theseinstructionalideaswerethenconnectedwith
designactivitiesandbestpracticesinproblem-basedlearning.

Online Learning Instructional Practices
Significantscholarlyworkframedhowdigitaltechnologiesre-conceptualizedteachingandlearningin
onlinelearning,drawingfromavarietyoflearningperspectivesandeducationalvenues(Chyung,2007;
Garrison,Anderson,&Archer,2001;Guilar&Loring,2008;Preece,Maloney-Krichmar,&Abras,
2003;Riverin&Stacey,2008).Garrison,Anderson,andArcher(2001)conceptualizedaCommunity
ofInquiryframeworkforframingtheonlinelearningenvironmentasadynamicrelationshipofthree
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