
DOI: 10.4018/JCIT.2020010105

Journal of Cases on Information Technology
Volume 22 • Issue 1 • January-March 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



72

Factors to Consider When Designing 
Multimedia CBL Tools in Health 
Professional Programs
Colin D. King, Acadia University, Nova Scotia, Canada

Gregory MacKinnon, Acadia University, Nova Scotia, Canada

ABSTRACT

Multimedia case studies are effective constructivist instructional tools that can help to design
contextuallyauthenticscenarioswhilealsoscaffoldinginstructiontohelpstudentsmovebeyondtheir
currentskillandknowledgebase.Althoughtherearemanyadvantagesofusingmultimediacase-based
learning,therearealsomanychallengesassociatedwithdesigningtechnology-enhancedcasestudies
forconstructivistlearning.Theresearchdescribedhereinpresentstheadvantagesandchallengesthat
emergedfromthreeuniquelearningenvironmentsinhealthprofessionaleducationprograms.Ineach
oftheseenvironments,amultimediaeducationaltool(namedthemultimediacase-basedlearning
sportsinjuryassessmenteducationaltool)wasdesignedtoengagestudentsinauthenticsportinjury
casescenarios.Feedbackwasgatheredfrommultiplestakeholdersineachlearningcontextandused
toexploretheeffectivenessofthistechnology-enhancedpedagogicalapproach.
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INTRoDUCTIoN

Thepurposeofthisarticleistopresentthefindingsthatemergedfromthreeresearchprojects,each
oneexploringtheimpactthatatechnology-assistededucationaltoolhadonthenatureofteachingand
learningwithinuniquehealthprofessionallearningenvironments.Foreachproject,atechnological
intervention(namedtheMultimediaCase-BasedLearningSportsInjuryAssessmentEducational
Tool (M-CBL SIAET)), was employed to engage students in authentic sport injury assessment
scenarios.Thepurposeofthistoolwastoguidestudentsthroughanumberoftheoreticalandskill-
basedcompetenciesrequiredtoperformcomprehensiveorthopedicinjuryassessments.Theprimary
interestofeachprojectwas toexplore the factors that influenced theuseof technology-assisted
teachingtools,ratherthanattempttostatisticallydemonstratethattheinterventionbetterpromoted
specificlearningoutcomes.Foreachresearchproject,thisarticle:1)describesthehealthprofessional
learningenvironment;2)providesanaccountofhowdatawascollected;and3)offersasummaryof
theresults,includingtheadvantagesandchallengesofdesigningmultimedia-enhancededucational
toolsthatemergedfromeachstudy.

Identifying the Research Problem
Healthprofessionalprogramsareextremelycomplexlearningenvironmentsbecauseoftheexpectations
forstudentstoacquireamixtureoftheoreticalknowledgeandpracticalskillsinclassroomsettings,
whilealsodemonstratingcompetenceinreal-lifeclinicalenvironments(Waldetal.,2015).Further
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addingtothecomplexitiesoftheselearningenvironmentsistheemergenceofdigitaltechnologies
and high-fidelity simulation in training health professionals (Doolen et al., 2016). Multimedia
technologiesarecommonlyusedwithinhealthprofessionalprogramstosimulatevariousscenarios,
injuries,orillnesses.Bycreatingrealisticsimulationsthroughinnovativetechnologies,studentsare
abletopracticetheirskillsinasafeenvironmentatanytime,andinanyplace,eliminatingtherisks
associatedwithpracticingonactualpatients(Issaetal.,2013).Withintheliterature,implementing
multimediacasestudieshaveresultedinmanypositiveoutcomesinhealthprofessionaleducation,
including: enhancing the authenticity of the learning environment by telling a narrative from a
patient’sperspective(Schell&Kaufman,2015);developingcognitiveskillsthroughactivelearning
(Harris&Bacon,2019);andbridgingthegapbetweentheoreticalknowledgeandclinicalpractice
(Flood&Commendador,2016).

Effectiveteachinginthe21stcenturyrequireshealthprofessionaleducatorstohavemorethanjust
extensivecontentknowledge(Savery,2015).Theseeducatorsmustunderstandthecomplexinterplay
betweenteachingandlearning(pedagogicalknowledge),subjectmatter(contentknowledge),and
knowledgeofinstructionaltechnologies(technologicalknowledge)(Wright&Davis,2017).More
importantly,toleveragethepotentialoftechnologyeffectively,educatorsneedtodevelopaspecialized
bodyofknowledgethatusestechnologiesinpedagogicallymeaningfulways(Mishra&Koehler,
2006).Thistypeofevolutionarypedagogicalknowledgeislesscommonwithinthehealthprofessions,
asitisnotnecessarilypartoftheiracademicpreparation(Dent,Harden,&Hunt,2017).Manyhealth
professionaleducatorsusetechnologiesinsuperficialways(e.g.usingtechnologytodelivercourse
content)withoutconsideringhowthetechnologycanbeintegratedtoenhancelearningorempower
competencedevelopment(Burbules,2018).Technologyshouldnotbeimplementedtosimplyeducate
differently,ratheritshouldenhancethedeliveryofthecontentbyprovidinguniquepossibilitiesfor
learningthatcouldnotbeaccomplishedwithoutthattechnology(Barry,Tierney,&O’Keeffe,2015).

Exploringthisproblem,theresearchprojectsdescribedhereininvolvedaspecificmultimedia
educationaltoolforuseinhealthprofessionalprograms.Thistoolusedtechnologiesinpedagogically
meaningfulwaystofacilitatelearninginseveraltheoreticalandskill-basedcompetenciesrequired
toperformeffectiveorthopedicinjuryassessments.Eachresearchprojectexploredtheimpactthat
theeducationaltoolhadonthenatureofteachingandlearningwithinuniquehealthprofessional
learningenvironments.

ReSPoNDING To THe PRoBLeM

Designing the Technological Intervention: M-CBL SIAeT
TheM-CBLSIAETwasdesignedtoincludefourmultimediaenhancedcasestudies(oneshoulder,
oneelbow,oneknee,andoneanklescenario)toengagestudentsinauthenticinjuryscenarios(Figure
1).Thistooldevelopmentfollowedimportanttenetsofconstructivistdesign(Admiraaletal.,2017),
andwasrootedinTechnological,Pedagogical,ContentKnowledge(TPACK)(Mishra&Koehler,
2006)theorytoguidetheintegrationoftechnologiesinpedagogicallymeaningfulways.

EachscenariotemplatewasdesignedwithAdobeAcrobat®becauseoftheprogramsabilityto
beeditedandinteractwithalltypesofportabledocumentformat(.pdf)content,includingvarious
formsofmultimedia.Usingthisinterfacealsomadethetoolreadilyaccessibleforstudents,asAdobe
Acrobat®Readerisafreeprogramthatcanbedownloadedtoanycomputer,tablet,orsmartphone
thathasaninternetconnection.

WithintheM-CBLSIAET,thetemplateforeachinjuryscenarioincluded:

1. An injury scenario with a mechanism of injury video. This section also included initial
brainstorming questions and peer activities such as “based on the mechanism of injury
demonstratedinthevideo,whatspecificanatomicalstructurescouldbeinjured?”
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2. Ananatomysectionwhichincluded3-danatomicalmodels(createdusingObject2VR®software)
(Figure2),anatomyanimations(developedby3dRx–KinductTechnologies,usedwiththeir
permission)(Figure3),furtherprobingquestionsandpeeractivities;

3. Furtherinformationabouttheinjurysothestudentcouldnarrowdowntheiranswerstotheinitial
brainstormingquestions;

4. Anorthopedicassessmentsectionwhichincludedvariousquestionsandpeeractivitiestoguide
thestudentthroughacomprehensiveorthopedicassessment;

5. Specialtestvideosembeddedaccompaniedbyaseriesofquestionsandpeeractivitiesdesigned
to stimulate critical thought about each test (e.g. “describe what is happening in thevideo,
anatomicallyandbiomechanically”);

6. Interpretationofassessmentfindingswhichprovidedresultsfromtheassessmentandtaskedthe
studentwithcreatingindicesofsuspicionanddifferentialdiagnosesbasedonthisinformation;

7. Choosinganinitialrehabilitationplanbasedonthesuspectedinjury;
8. Further stimulatingquestions suchas“howwouldyouapproach this scenario if the injured

athletedidnotspeakEnglishandnooneelsewasaround?”
9. Scenario reflection section which guided students through a series of questions to identify

perceivedstrengthsandweaknessesofcompletingacomprehensiveassessment.

Project #1 Learning environment: Undergraduate Kinesiology Program
This pilot study involved 14 third-year students (10 females, 4 males) from a Sports Injury
SpecializationwithinaBachelorofKinesiologyprograminaprimarilyundergraduateCanadian
liberalartsuniversityofapproximately3000students(MacKinnon&King,2012).Thisinstitution
extensivelypromotestheuseofvarioustechnologiestoempowereducationandallclassroomsare
fullyequippedwithmultimediapresentationhardwareandinternetaccess.Overafour-weekperiod,
participantswereaskedtovisitandcompleteoneoftheonlinecasestudiesfromtheM-CBLSIAET.
Thestudentswerealsoaskedtosubmitahardcopysolutiontothecasestudyproblemspresented.

Figure 1. M-CBL SIAET case study template screenshot
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Project #1 Data Sources
Anonlinequestionnairewasdesigned(Patton,2015)toobtainquantitativeinformationaboutstudents’:
1)comfortlevelwithstandardcomputertechnology;2)relativeeaseofaccessingthecasestudiesin
theM-CBLSIAET;3)opinionsaboutthestructureandcontentofthecasestudies;and4)reaction
tothemultimediatechnologiesembeddedinthetool.Thequestionnairewas30questionsinlength
andaskedstudentstorespondonaLikertscalethatrangedfromstronglyagreetostronglydisagree.
All14studentsparticipatedinthequestionnaire.Theseresultswereanalyzedforemergenttrends
andusedtodevelopastandardizedopen-endedinterviewschedule.Thisschedulewasfield-tested
withthreerandomly-invitedstudentsfromthesampletotestforquestionclarityandambiguity.From
thesample,sixstudents(4females,2males)participatedin30-minuteaudio-recordedindividual

Figure 2. Example of an Object2VR® interactive model for the ankle case scenario

Figure 3. Example of 3dRx® anatomy animations for the elbow case scenario
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interviews.Theseinterviewsweremanuallytranscribedandcodedinaniterativeprocess,incorporating
theresultsfromtheearlierquestionnaire.Apreliminarythematicanalysiswascompleted,andpeer
debriefingwasemployedtotriangulatetheinterpretationofresults.Finally,asinglefocusgroup
(consistingofthreestudents:2female,1male)wasorganizedinanefforttocorroboratetheresults
(Hesse-Biber,2017).

Project #1 Results
Overall,thestudentsfromthissamplepreferredthesemultimediascenarioscomparedtotraditional
textbook case studies. More specifically, the students identified the following advantages of the
M-CBLSIAET:

• Itprovidedacleardepictionofhoweachinjuryactuallytranspired;
• The scenariosdecreased theneed tomakeassumptionsofwhathappenedorhowan injury

appeared,likeintext-basedscenarios;
• Thetoolcreatedconsistentcontextuallyauthenticcases,soallstudentswerevisualizingthesame

problemwhenworkingthroughit;
• Itprovidedamoreenjoyableandengagingactivitycomparedtotext-basedcases.

Thesampleofstudentssawthepotentialforsuchatool,especiallywhenlearningaboutmore
seriouscriticalinjuries.Accordingtoonestudent:

In some injuries, with the neck of spine for instance, it is quite critical that we take the correct step-
by-step approach. If we forget to test something than that could harm the individual. As a student, it 
is important that we see and practice those case; we can do the most damage making mistakes with 
those types of injuries. 

Anotherstudentadded:

When we are learning about this stuff, every experience will be a new one for us. There will always 
be a first time for experiencing/seeing an injury. So this tool helps us to think about what we would 
do. Hopefully when we see that situation, we will be able to respond in the correct way. 

Althoughmostofthefeedbackwaspositive,severalchallengesalsoemergedfromthisstudy.
Studentsalsoprovidedsuggestionsabouthowtobetterstreamline the technology-enhancedcase
studies,including:

• Theneedformoreinteractionandskilldevelopmentopportunities;
• Difficultiesaccessingmediaduetoinadequateinternetconnection;
• Alackofinstructorinvolvement.

Asonestudentindicated:

We need to see our prof work through the problem. See how he thinks out loud; how he follows a 
systematic approach to diagnosing an injury. How to properly establish a rehabilitation protocol. 
So we need interaction with other more qualified individuals so we know what we are supposed to 
do and if we are doing something wrong. 
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Respondingtothisfeedback,theoriginaldesignoftheM-CBLSIAETwasmodified.Itwas
convertedtoaDVDformatsothatallmultimediatechnologiescouldbeembeddedwithinasingle
disc.Thisdecreasedthedependenceonhavingaccesstohighqualityinternetconnectioninorderto
accessthetool.Anothersignificantchangethatwasmadetotheeducationaltoolwasincreasingthe
amountofinstructorinvolvement.Thestudentsfromthissamplewereadamantthatinteractionswith
theinstructorwereanessentialcomponentoftheirlearning.Asonestudentindicated,“Iknowthat
IwaswrongbutwhywasIwrong,whatdidImissinmydiagnosis;Ineedtoknowthatinformation
otherwise Iwillkeepmaking thesameprocessmistakes.”Thesestudents found the technology-
enhancedcasestudiestobeusefulforitsanywhere-anytimeaccess,butbyitselfthetoolwasonlya
supplementalandcomplimentarywaytolearn.Respondingtothisfeedback,apedagogicalapproach
wasdesignedforfutureapplicationsoftheM-CBLSIAET(Figure4).

These challenges highlighted the importance of beginning with foundational instructional
strategiestoenhancelearningbeforesimplyimplementingusingeducationaltechnologies.

Infact,according toKoehler&Mishra(2015),whendesigningmultimediacasestudies,an
educatorshoulduseeffectiveandestablishedpedagogiestorationalizetheuseoftechnologyand
notvice,versa.

Project #2 Learning environment: Undergraduate Athletic Training Program
Responding to the feedback from the first study, the M-CBL SIAET was modified to increase
accessibilitytothevariousformsofmultimedia(byconvertingtoDVDformat)andtoinvokemore
studentandinstructorinteractions.Asecondstudywascarriedoutwith15students(7females;8
males)fromaBachelorofScienceinSportsSciences(AthleticTraining)programinaprimarily
undergraduateuniversityinJamaica(King,MacKinnon,&Lawrence,2014).Thepurposeofthis
studywasto:1)elicitfeedbackontheeffectivenessofthenewproposedteachingmodel;2)explore
thebestwaytointegratetechnologiesintothespecificcasestudies;and3)explorepotentialcultural
differences in learningwith technology.The students from this samplewereeach suppliedwith
acopyoftheM-CBLSIAET.Thecourseinstructorusedthetoolintheclassroomfollowingthe
recommendedpedagogicalapproachasaforementionedinFigure4.

Figure 4. The instructional model that was designed for use with M-CBL SIAET
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Project #2 Data Sources
TheoriginalonlinequestionnairefromProject#1wasmodifiedtoincludemorequestionsabout
studentcomfortlevelwithusingtheM-CBLSIAETandtheeffectivenessoftheproposedteaching
model.Thequestionnairewasagainfield-testedforquestionambiguitywithaninstructorfromthe
Jamaicanuniversityaswellasoneof thestudents fromthe targetcohort.A totalof15students
completedthequestionnaire.Thequestionnaireresultswereanalyzedforemergenttrendsandthe
findingsinformedastandardizedopen-endedinterviewschedule(Patton,2015).Thisschedulewasalso
field-testedwiththesameinstructorandadifferentrandomly-selectedstudytoensurethatquestions
wereclearandeasilyunderstood.Fromthesample,all15students(7females;8males)wereinvited
andconcomitantlyparticipatedin30-minuteaudio-recordedindividualinterviews.Theseinterviews
weremanuallytranscribedandcodedinaniterativeprocess,andthefindingswerecombinedwiththe
questionnaireresultstoestablishemergentthemes.Apreliminarythematicanalysiswascompleted,
andpeerdebriefing(Hesse-Biber,2017)wasemployedtotriangulatetheinterpretationofresults.
Finally,twosmallfocusgroups(consistingoftwostudentsineachgroup)wasinvitedtorespondto
theintermediateresultsinanefforttocorroboratetheresults(Hesse-Biber,2017).

Project #2 Results
Duringinterviewsandfocusgroups,thesampleofstudentsfrequentlycommentedhowtheM-CBL
SIAETwasaneffectivetoolthathelpedfacilitatecriticalthinkingaboutassessingandreactingto
realisticinjurysituations.Asonestudentdescribed,“thecasesontheDVD‘peacocked’yourbrain
andmadeyouopenupyourmind,thinkaboutthepossibilities,thinkcriticallyaboutthebestwayto
approachthesituation.”StudentsalsofelttheM-CBLSIAET:

• Increasedstudentinteractionscomparedtotraditionaltext-basedcases;
• Providedmoreaccuratesimulationsofinjuryscenarios;
• Providedstep-wiseapproachofhowtoapproachsolvinganassessmentproblem;
• Helpedtointegratedifferentformsofknowledgeandpsychomotorskills;
• Provided direction by seeing how a professional thought about assessment and interpreted

differenttypesofinformation.

Onestudentsummarizedthesebenefitsbysaying:

We do not get a lot of chance to interact with certified professionals in our program. We focus a lot 
of the theoretical components and not so much the practical. So this tool helped to outline systematic 
ways of how to perform a comprehensive assessment and how to approach piecing together the puzzle. 
I can use this as a part of my studying to really start putting things together and think about how I 
would do these tests with a real individual.

The sample from this study also identified several challenges to using the M-CBL SIAET,
including:

• Troubleaccessingthevideosontheircomputers;
• Lackoftechnologicalsupportfortheuser;
• Lackofstructuredpeeractivitiestoguidepsychomotoractivities.

AlthoughthetoolwasmovedtoaDVDformatforthisstudytoincreaseaccessibility,many
studentsstillhad troubleaccessing thevideoson theircomputers. Itwasfoundthat thestudents
weretryingtoopenthefilelinkinamediaprogramotherthantherequiredQuickTime.Bydoing
this,theanatomicalmodelslostmanyfeaturesandthestudentwouldnotbeabletomanipulatethe
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image,rotate it indifferentdirections,orzoomin/outondifferentstructures.Respondingtothis
feedback,severalimprovementsweremadetotheM-CBLSIAET,including:1)thecreationofan
instructionalguideprovidingbackgroundinformationaboutthedevelopmentanddesignofthetool
itself,andhowtoaccessthedifferentmediaembeddedinthetool;2)tutorialvideoswerefilmed
usingScreencast-o-matic®softwaretodemonstratehowtonavigatethrougheachscenarioandhowto
accessthevariousdigitaltechnologies.Thesetutorialvideoswereembeddedatthebeginningofthe
disc,whereastudentcouldselectthespecificcasescenario;and3)thecreationofstudentandteacher
versionsoftheM-CBLSIAET.Thekeydifferencesbetweenthetwoversionswerethattheteacher’s
versionalsoincludedmoredetailedinstructionsabouthowtoleadthefirstcasescenarioandspecific
teachingrecommendationsofhowtofacilitatelearningduringeachsectionofthescenariotemplate.

Anotherconcernthatemergedfromthisstudentsamplewasthelackofstructuredpeerinteractions
within theeducational tool.During interviews,most studentsdiscussed thepotentialbenefitsof
structuredpeerinteractionsincluding:1)seeinghowsomeoneelseapproachesorinterpretsthesame
injuryanalysis;2)sharingdifferingsportexperiences;and3)sharingdifferingexperienceswiththe
proposedinjuries.Thesestudentsfeltthatmorestructuredpeerinteractionsectionswouldhelpto
makethecasesmoreinteractivewhilealsobenefitingbylearningfromoneanother.Respondingto
thisfeedback,eachsectionoftheM-CBLSIAETwasmodifiedtoincludepeeractivities.Forexample,
inthespecialorthopedictestsection,thefollowingpeeractivitieswereaddedtoeachscenario:1)
shareyouranswerstothequestionsabovewithapartner.Makesuretoshareadditionalexperiences
thatyoumayhavehadwiththatparticulartest(e.g.,Iusedthistestononeofmysoccerathletesand
reallyfeltexcessivemovementofthetibiaonthefemur.Itfeltlike…);2)practiceeachspecialtest
withapartner.Critiqueeachother’shandpositioning,directionofforce,etc.;and3)Videotapeor
recordyourselvesdoingeachorthopedictest.Analyze/critiqueyourownperformanceinthevideo.
Makecommentsonhandpositioning,descriptiontopartner,directionofforce,etc.

Project #3 Learning environment: Undergraduate Athletic Therapy Program
AfterupdatingtheM-CBLSIAETwithfeedbackfromthesecondproject,athirdstudywascarried
outwith15athletictherapystudents(11females;4males)andfoureducators(3females;1male)
fromaCanadianundergraduate institution.Thepurposeof this studywas to furtherexplore the
effectivenessof theM-CBLSIAET,while investigatingits impactonthenatureof teachingand
learninginaspecifichealthprofessionalprogram.

Project #3 Data Sources
ThesameonlinequestionnairethatwasusedinProject#2wasemployedtogatherstudents’experiences
withtheupdatedM-CBLSIAETandaccompanyingpedagogicalmodel.Toensureitsapplicability
forthecurrentsample,thequestionnairewasfirstscreenedbytwoathletictherapystudentstofield
testforquestionambiguity.Thequestionnaireresultswereanalyzedforemergenttrendsandfurther
informedthestandardizedopen-endedinterviewschedule.Thisschedulewasalsofield-testedwithtwo
randomly-selectedparticipantstoensurethatquestionswereclearandappropriateforexploringthe
researchquestion.Fromthesample,tenstudents(8females;2males)participatedin30-minuteaudio-
recordedindividualinterviews.Theseinterviewsweremanuallytranscribedandcodedinaniterative
process,andthefindingswerecombinedwiththequestionnaireresultstoestablishemergentthemes.
Apreliminarythematicanalysiswascompleted,andpeerdebriefingwasemployedtotriangulatethe
interpretationofresults(Hesse-Biber,2017).Twosmallfocusgroups(consistingofthreestudents
ineachgroup)were invited torespondto the intermediateresults inaneffort tocorroborate the
results(Hesse-Biber,2017).Finally,full-timeathletictherapyeducators(3females;1male)were
alsorecruitedtohelptriangulatethefindings.Thepurposeof theseadditional interviewswasto
investigatetheimpactofusingtechnology-assistedpedagogieswithinanathletictherapycurriculum.
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Project #3 Results
Thissampleofathletictherapystudentsviewedscenariopracticeasbeinganessentialcomponent
ofdevelopingorthopedic injuryassessmentcompetence.However, the student sampledescribed
traditional practice sessions as being very generalized and non-specific. For example, the most
commonlyusedtraditionalscenariopractice,asdescribedbythesampleofathletictherapystudents,
involvedonepersonmakingupaninjuryandactingoutthatinjuryasastandardizedpatient.The
otherindividual,playingtheroleofthetherapist,thenperformedanorthopedicassessmentandmade
anindexofsuspicionbasedonwhattheyfound.Themajorityofstudentsfoundthisapproachtobe
unconducivetotheirlearning.Asonestudentindicated,

When we are given written cases in class, it is tough to picture what the teacher is describing. They 
try to explain it but you have to assume so many things; did the athlete land this way? How did they 
fall afterwards? What was the amount of force? Where was the forced applied?

Respondingtothisproblem,thestudentsfeltthattheM-CBLSIAETprovidedsupplementary
structuredlearningactivitiestotheseinjuryscenariosthatwouldultimatelyenhancecriticalthinking
skills,clinicalreasoning,andoverallcompetenceasanathletictherapist.Morespecifically,several
themesmergedfromthisstudy,describingthepositiveimpactthattheM-CBLSIAEThadonstudent
learning.Participantsbelievedthetool:

• Createdrealistic,visual,andconsistentcontextsthatdefinedeachinjurysituation;
• Stimulatedhigherlevelsofthoughtandclinicaldecision-makingrequiredofcompetentathletic

therapists;
• Encouragedstudentstoactuallythinkaboutwhattheyneedtodoinsteadofsimplybeingtold

whattodo;
• Helpeddevelopclinicalreasoningskills;
• Helpedtoextendlearningopportunitiesoutsideoftheclassroom.

Thesampleofstudentsfeltthatthisapproachwasmoreeffectivethanusingtraditionalwritten
scenarios.Accordingtoonestudent:

When you actually have a video of the mechanism, you are able to watch it over and over again and 
look at something different each time. This is really important when we are learning about these 
types of injuries because we do not have the experience to make a lot of assumptions. Therefore, we 
can watch the video of the injury, slow it down, look at different areas each time, to think about what 
could potentially be injured. 

AnotherstudentappreciatedtheformatoftheM-CBLSIAETandthoughitwasausefultoolto
preparethemfortheirpracticalplacements.Thisstudentsaid:

During our practicum placements we are almost thrown into these situations anyways (although 
there is some form of supervision) but we are expected to work with real people and assess and treat 
their injuries. And oftentimes, we are trying to assess an area or injury that we have not covered in 
class yet so it can be difficult to be confident in your skillset. This tool helped because it gave us the 
flow of what should be included in a comprehensive orthopedic assessment and a framework to help 
guide our thought processes and decision making.
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TheparticipantsfromthisstudyalsoidentifiedseveralchallengestousingtheM-CBLSIAET,
including:

• AccessibilityissuesduetonothavingaccesstoaDVDdrive;
• Differencesinpreferredlearningstyles;
• Levelofcomfortwithusinginnovativepedagogicalapproaches.

When discussing the potential for integrating technology-enhanced case studies into the
curriculum,theathletictherapyeducatorstalkedabouttheirlevelofcomfortwithusinginnovative
pedagogicalapproaches.Theseparticipantssuggestedthatmostathletictherapyeducatorstaught
thesamewayanddidnotconsiderhowtechnologycouldbenefitstudentlearning.Theseeducators
weremorelikelytosimplyusetechnologytoconveyinformationtothestudent.Thissamplefeltthat
mostathletictherapyeducatorsreliedonthesetraditionalteachingmethodsbecauseitwaswithin
theirpedagogicalcomfortzone.Accordingtooneoftheathletictherapyeducators:

We [AT educators] start by being discipline experts first, so we have the content knowledge. Not a 
lot of us learned specific pedagogical techniques, unless we have taken some additional pedagogy 
courses. Teaching in how you were taught is usually your fall back plan [referring to resorting back 
to using a teaching approach that you experienced as a student]. Then you have this other new 
piece, technology, and you know that you should be using technology in the classroom because the 
students are expecting it but that is the challenge. Thinking about how can technology can help me 
do something differently than what has been done. To see where technology fits in to helping students 
with deeper learning. 

Therefore,athletictherapyeducatorsmayneedtobeeducatedthemselvesonthebenefitsof
technology integration and how technology-enhanced case studies can enhance student learning
whendoneproperly.

Discussion: Integrating the Findings From Three Projects
Thefindingsfromthesethreestudiesdemonstratedthatwhendesignedandimplementedcarefully,
technology-enhanced case studies have the potential to empower learning in health professional
educationprograms.TheM-CBLSIAETwasthoughttostimulatehigherlevelsofclinicaldecision-
makingwhileengagingstudentsinrealisticandauthenticinjuryscenarios.

Similarfindingscanbefoundthroughoutthemedicaleducationliterature(Bullock&Webb,2015;
Fung,2015).Thesethreeprojectsalsoshowedthatstudent-centred,scaffolded,constructivistteaching
andlearningenvironmentscanoffergreatpromiseforemergingtechnologiestoassisteducatorsin
reachingtheirinstructionalgoals.Likewise,similarpedagogicalapproacheswerepreviouslyfound
tobenefiteducators inmedicaleducation(Schell&Kaufman,2015),physiotherapy(Coulson&
Frawley,2017),andnursing(Shellenbarger&Robb,2015).

Althoughthesefindingsoffergreatpromise,itisimportanttonotethatthereisnouniversalstep-
by-stepdesignprocesstosystematicallydesigneffectivetechnology-enhancededucationaltoolsfor
anyacademicprogram(includinginformationtechnology).However,establishededucationaltheory,
suchastheTPACKtheoreticalframework,canbeimplementedtodesigneffectivetechnological
toolsthatareusedinpedagogicallymeaningfulways.TheTPACKframeworkprovidesresearchers
andeducatorsalikewiththetheoreticalmeanstorecognizethetypesofknowledgesthatshouldbe
consideredtoeffectivelyimplementvarioustechnologiesintheclassroom(Mishra&Koehler,2006).

Responding to the challenges that emerged from the three research projects, the TPACK
framework can be applied to identify several important factors for educators to consider when
designingpedagogicallysoundtechnologicaleducationaltools.ThesefactorsareoutlinedinFigure
5andfurtherdiscussedintheensuingsections.
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TPACK Principle #1: Identifying a Pedagogical Problem
Whendesigningeducationaltechnologies,educatorsshouldbeginbythinkingaboutapedagogical
problem.Whyarestudentsstrugglingwithaparticulartopicorskill?HowdoInormallyteachthis
particulartopicorskill?Whatcanbedonetoenhancestudentlearninginthecurrentcontext?Once
aproblemhasbeenidentified,itcanthenbeusedtodefinespecificlearninggoalsandobjectivesand
provideastartingpointforthedesignofaneducationaltool.Thisisanexampleofbackwarddesign,
whichisamethodofdesigningcurriculumbysettingeducationalgoalsandobjectivesbeforechoosing
specificformsofassessmentandthesupportingpedagogicalstrategies(Joyce&Swanberg,2017).

TPACK Principle #2: Reflecting on how Technology 
Can empower the Pedagogical Problem
Afteridentifyingthepedagogicalproblem,aneducatorcanthenconsiderhowtointegratetechnology
inapedagogicallymeaningfulway.Asanexample,intheM-CBLSIAET,digitaltechnologieswere
implementedtocreateamorecontextually-enrichedexampleforthestudent.Technologiesincluded:
1)mechanismofinjuryvideossothatstudentscouldseeexactlyhowtheathletewasinjured;2)
anatomyanimationstoreviewimportantanatomicalstructures;and3)specialtestvideostoevaluate
studentknowledge,psychomotorskill,andcriticalthinkingability.Findingsfromthethreestudies
showedthatwhenstudentsweregivenalessauthenticscenario(e.g.,abriefworddescriptionofa
particularinjury),theywereoftenlefttomakemanyassumptionsaboutwhathappenedandhowthe
injuryactuallypresenteditself.Oftentimes,studentshavenotreachedthelevelofcompetence(or
accumulatedenoughexperience)tobeabletomakethesecomprehensiveinferences.Basedonthese
assumptions,technologieswereimplementedtoensurethatallstudentswereprovidedwiththesame
detailedinformationandcontextually-authenticexperience.

TPACK Principle #3: Thinking About how the Tool 
Will be Implemented in the Classroom
Educatorscannotdesignaneducationaltoolwithoutthinkingaboutitsintendeduse.Educatorsneed
toidentifythespecificlearningoutcomesofthetool,thinkabouthowitwillbepresentedtothe
students,identifythepedagogicalapproachtoimplementation(e.g.,usingaflippedclassroommodel),

Figure 5. A graphic outlining how to use TPACK to design pedagogically meaningful technology tools. This graphic is not meant 
to be a step-by-step design process but rather outlines important factors to consider when designing effective educational tools.
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thinkabouthowlearningwillbescaffolded,andthinkabouthowstudentlearningwillbeevaluated
orassessed.Thisapproachwasnot taken in the firstproject,as themultimedia toolwassimply
distributedtostudentsfortheirpersonaluse.Theoverwhelmingresponsefromtheseparticipantswas
thatthetoolneededmoreinstructorinvolvementtohelpfacilitatestudentlearning.Thisfirstproject
exposedtheimportanceofconsideringthepedagogicalimpactoftechnologyintegration,whichis
essentialtousingeducationaltechnologieseffectively(Koehler&Mishra,2015).

TPACK Principle #4: Designing Tools in a Non-
Linear, Recursive, and Reflexive Manner
Asdemonstratedinthefindingsfromthesethreestudies,therearealwayschallengesthatarisewhen
designingeducationaltools.Therearealsoanumberofdifferentinstructionaldesignmodelsthatcan
informthedesignanddevelopmentprocess.Apopularmodel,therecursiveandreflectivedesign
anddevelopment(R2D2)model(Willis,2009),encouragesthedesignprocesstofollowaniterative
process,allowingthedesignertomakerefinementsandrevisionsatanytime,usingfeedbackfrom
multiplestakeholdersandnotjustthedesigner.Educatorsshouldnotthinkabouttheeducationaltool
designprocessasbeingarigid,linear,step-by-stepprocess.Rather,feedbackshouldbeelicitedfrom
studentsandothereducatorsatdifferentpointsintimetohelpcontinuouslyimprovethetool.Because
therearesomanycomplexitiesassociatedwithteachingandlearning,thisrecursiveandreflexive
approachtothedesignprocesswillassistindevelopingeffectivepedagogicallysoundtechnology
toolsthatareconstantlyevolvingandimproving.

LIMITATIoNS AND FUTURe DIReCTIoNS

Severalpotentiallimitationsemergedfromthethreestudiespresentedinthisarticlethatshouldbe
consideredinfutureresearchapplications.Onesuchlimitationwasrelatedtothequalityofstudents
whovolunteeredforeachstudy.Manyofthestudentsinthesestudiespossessedexcellentgradepoint
averages.Therefore,theconstructionsofpositivefeedbackcouldberepresentativeofastrongcohort
ofstudents.Topstudentsoftenliketobechallengedandmayprefertousemorelearner-centered/
self-directedlearningapproaches.Comparatively,academicallyweakerstudentsmayhavediffering
opinionsandmaynotconsidermultimediatoolstobeasconducivetotheirlearning.Futureresearch
shouldtakethesepotentialdifferencesintoconsiderationandexplorewhethermultimediatoolsare
beneficialtoallgroupsofstudents,orjustthosewhoareengaged,motivated,activelearningwho
preferthistypeoflearning.

Multimedia case studies also have the potential to enhance the authenticity of the learning
environmentbyinformingstudentsaboutthetypesofcomplexsocialissuesthatmayariseinthe
healthprofessional’sworkplace(Schell&Kaufman,2015).Inthecurrentstudiesdescribedinthis
article,thespecifichypotheticalscenariosdidnotencouragediscussionaboutimportantsocialfactors
suchassocialclass,genderidentity,ethnicity,materialandculturalfactors,psychosocialfactors,
socialsupport,andlifeevents.Carefulwritingoffuturecasescenarioscanhelptoexposestudentsto
someofthesesocialcomplexitiesandstimulatethoughtaboutimportantsocietalfactorsthatareoften
overlookedwhenteachinghealthprofessionalstudents(MacLeod,2011).Therefore,futurestudies
couldinvestigateeffectivewaystostimulatethoughtsabouttheseimportantcomplexsocialissues.

Finally,manyhealthprofessionalprogramsareundergoing(orhavealreadymadethetransition)
majorpedagogical/curriculumshiftstowardsimplementingcompetency-basededucationalmodels.
Forexample,allCanadianmedicaleducationprogramsarecurrentlydesignedtofollowtheCanMEDS
competencyframework.Thisframeworkhasbecomethemostwidelyacceptedandappliedphysician
competencyframeworkintheworld(Frank&Danoff,2007).Competency-basededucationdiffers
fromtraditionalcurriculumdeliverymodelsandallowsstudentstoadvancebasedontheirabilityto
masteraskillorcompetencyattheirownpace,regardlessofthelearningenvironment.Therefore,
futureresearchshouldexplorehowcompatibletechnology-enhancedlearner-centeredpedagogies
(suchastheonedescribedinthisarticle)arewithinthiscompetency-basededucationalmodel.



Journal of Cases on Information Technology
Volume 22 • Issue 1 • January-March 2020

84

CoNCLUSIoN

The findings from these three projects identified important factors that influenced the use of
technology-assistedteachingtoolsinuniquehealthprofessionallearningenvironments.However,
the theoretical findings from these studies are relevant to all forms of education, including the
field of information technology. The M-CBL SIAET was designed with a specific purpose by
usingmultimediatechnologiesinpedagogicallymeaningfulwaystoenhancestudentlearningand
competencedevelopmentinhealthprofessionalstudents.ThethreeprojectsfoundthattheM-CBL
SIAETenhanced student learningby: 1) increasing student engagement compared to traditional
text-based scenarios; 2) creating realistic, visual, and consistent injury scenarios; 3) stimulating
higherlevelsofthoughtandclinicaldecision-making;4)encouragingstudentstocriticallythink;5)
developingclinicalreasoningskills;and6)extendinglearningoutsideofthetraditionalclassroom
setting.However,severalchallengesalsoemergedfromtheseprojects,including:1)accessibility
issues;2)lackoftechnologicalsupportin-class;3)lackofinstructorinvolvement;4)lackofstructured
peeractivities;and5)levelofcomfortwithusinginnovativepedagogicalapproaches.Thesefindings
demonstratetheimportanceofusingeducationaltechnologiestoenhanceteachingandlearningwhile
alsoencouragingeducators,regardlessofthediscipline,tocriticallyreflectonhowtheytypically
integratetechnologyintheirrespectiveclassrooms.

Althoughthesefindingsarepromising,itisimportanttonotethattheessenceofthisworkdoes
notadvocatefororagainstimplementingaparticulartechnology.Duetotechnologicaladvancements,
aninnovativeeducationaltechnologythatwasshowntobeeffectivetodaycanquicklybeconsidered
outdated.Therefore,thisarticleisnotaboutrecommendingonetechnologyoveranother,ratherit
demonstratesthecriticalstancesforanyeducatortoconsiderwhendecidingtousetechnologiesas
apartoftheirteaching.ConceptualframeworkssuchastheTPACKframeworkcanhelptoidentify
the important factors that should be considered to effectively integrate digital technologies into
theclassroom.Anyeducatorshouldconsider theresulting impact thata technologyhason their
pedagogicalapproachandconstantlytaketheroleofreflectivepractitioner.Bydoingso,willuncover
multiplebenefitsandchallengesthatwillevolveovertimebutwillincreasethelikelihoodofintegrating
pedagogicallymeaningfultechnologiesthatenhanceinstructionandimprovestudentlearning.
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