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ABSTRACT

Thischaptertracestherecentdevelopmentandtheuse ofgamesanddigital storiesforengaging students
inlearningin visual programming environments. It reports on the application of game development-
basedlearningand educationaldigital storytelling toengage studentsinlearninginvisual programming
environments.Theempirical findings support the positive effects of these two learning approaches on
arange of student learning outcomes. Because many available visual programming tools are free of
chargeand providealow-floor, high-ceilinglearning environment, teachers should encourage students
toventureintothe programming world with these tools. Such practiceis beneficial to studentlearning
both within the computer science discipline and across disciplines.

INTRODUCTION

This papertracestherecentdevelopmentandthe use ofgamesanddigital storiesforengaging students
in learning in visual programming environments (Lau & Yuen, 2015).

Games have long been used to arouse and sustain students’learning interest. Wuand Wang (2012)
contended thatas students modify or develop agame by usingagame developmentframework (GDF),
they can learn different skills and concepts in computer science (CS) and software engineering (SE).
They labeled thislearning experience as game development-based learning (GDBL), and showed that
it consisted of “four elements (course aim, pedagogical theory support, GDF resource pool,andimpact
factor),twomethods (learningby creatingandlearningby modifyinggames),andsixstepsintheteaching
processand two subjects (studentsand teachers)”(p. 16). Morerecently, Wangand Wu (2015) reviewed
66 articlesrelated to game developmentand CS/SE education published between 2004 and 2012 and
found thatthe number of articles published on this topic had increased steadily from 2004 to 2009.On
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average, 12 articles were published each year from 2009t0 2012. Game development was mainly used
in colleges and universities (81%) but also in high schools (9%) and middle schools (9%). In CS, game
development was adopted primarily to teach introductory courses and programming (77%).

PsomosandKordaki(2012a,2012b)advocated the practice of educational digital storytelling (EDS),
whichdenotestheintersectionofeducation, storytelling,anddigitaltechnology, tohelpstudentsachieve
the six cognitive objectives of the revised Bloom’s taxonomy (Bloom, Mesia, & Krathwohl, 1964) and
acquire various literacy skills (Robin, 2006). McWilliam (2009) surveyed 300 online digital storytelling
programsandfoundthat 123 were provided by educationalinstitutions. Of these 123 programs, 55 were
hostedinK-12schools; 42 in universities;and 26 in colleges orinstitutes. In schools, digital storytelling
wasmainlyusedtoengagestudentsinlearningandtoenhancestudent printand medialiteracy, whereas
inuniversitiesand colleges, itwas eitherembedded in student-teachertraining programs orformed part
of multimediaand design courses. Arecent review by Gregori-Signes (2014) showed that EDS has been
used extensivelyindifferent subjectsand contextsat the primary, secondary,and tertiary levels as well
as for teacher prepration programs.

In the following sections, I first discuss the theoretical basis and educational benefits of GDBL and
EDSingeneral.lthen presentempirical evidenceto supportthe positive effects of these two pedagogical
approachesonstudentlearningoutcomes.Subsequently,|provideinsightsintofutureresearchdirections
regardinglearning with gamesanddigital storiesinvisual programming and then conclude the paper.

BACKGROUND

According to Dempsey, Lucassen, Haynes, and Casey (1996), computer games are rule-guided, artifi-
cial, and technologically rendered scenarios that involve one or more players and have specific goals,
constraints, payoffs,and consequences. Many people are enthusiasticabout playing gamesand express
high hopes for its positive impacts on learning. Connolly, Boyle, MacArthur, Hainey, and Boyle (2012)
concludedthatplayingcomputergames,ingeneral, wasassociated with numerous perceptual,cognitive,
behavioral, affective,and motivationalimpactsand outcomes. In particular,the most promininenteffects
werefoundinknowledgeacquisition/content understanding and affective and motivational outcomes.
McClarty et al. (2012) identified five potential benefits of using digital games in education: 1. Games
arebuiltonsoundlearning principles. 2. Games provide personalized learning opportunities. 3. Games
provide more engagementforlearners.4.Games teach 21t century skills. 5. Games provide an environ-
ment for authentic and relevant assessment (pp. 6-7).

Furthermore,Werner,Denner,and Campe (2014) argued thatdesigningand programmingagamecan
beregardedasanill-structured design problem (Jonassen, 2000) thatrequires studentstodefinethegoal,
decidehowtoreachthatgoal,andevaluate the solution.Because mostgamesinvolve problem-solving
tasksthataredynamic,timedependent,andcomplex,gamedevelopmentisoftenunderstoodasacomplex
problem-solving process thatdraws onanindividual’s abilities to formulate complex problems, design
systems,and understand human behavior (Denner,Werner,Campe, & Ortiz, 2014).Thus, itisanticipated
thatsucha practice can helpimprove student problem-solving skillsand higher-order thinking abilities.

Digital storytelling refersto“the art of combining narrative with digital media such asimages, sound,
and video to create a short story” (Dreon, Kerper, & Landis, 2011). The Center for Digital Storytelling
in Berkeley, California, identified seven crucial elements of digital storytelling: point of view, a dramatic
guestion,emotional content, the gift of your voice, the power of the soundtrack, economy, and pacing
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