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ABSTRACT

The impact of the learner flow experience (LFE) on learning outcomes has been studied
for over four decades in a variety of formal and informakutdibnal settings, includinthe
digital gamebased learning (BBL) environment. Since 2011, the examination of the LFE and
its impact on learning outcomes has expanded to computer scaatsl disciplines, as well as
other research communities. Duringstieixpansion, an increase in the number and definitions of
terms related to the LFRas occurred. Likewise, the number of assessment tools used to capture
evidence of the flow experience in learners playp@BLs has increased. This integrative
review xamined 66eerreviewedarticles published between 2011 &@21, whichreported
the results of empirical studies seeking to identify and measure the learner experience of flow
duringDGBL gameplay. More specifically, this study sought to understand heWwRE and its
dimensions were conceptualized and assasstse articlesTo do this, the relevant data was
extracted from the articles, andavterative processes of analysthe information related to the
conceptualization and assessment of the HEringDGBL game play waglentified analyzed,
and organized.

The studp findings demonstrated that the number of terms used to describe the LFE
dimensions increased during the time period studied thathere is seemingly little consensus

with regad to theconceptualization of the terms or thege intheassessment instruments



applied However, this studglsorevealed that these terms and the methods by which they were
assessed may be examined witthi@theoretical structurdefined byCsikszetmihalyi in 1990,
in which he codified nine dimensions to explain the flow experieflmese dimensions are: (1)
balance of skills and challeng€) clear goals (3) swift, unambiguous feedbadl) merging of
action and awarenes$b) concentration on thtask at hand(6) sense of control7) distorted
sense of timg8) loss of egpand(9) autotelic experiencédrganizing the research question
findings within this structure enabled the identification of themes of and synonyms for the nine
flow dimensbnswith the addition othe constructlow experience

To encourage future researcherso6 ability t
experience of theFE during gameplay in thBGBL learning environment, a set fsearcher
guides vasdevdopedfollowing an iterative process of comparis@ml analysisicross the
resear ch gueFese guides presént anddscriptigrsof each of the flow dimensions,
associated kewordsand/or key phrasesynonyms for the dimension, and statentsor
guestionsused to solicit information from learners regarding their experience ofoédah flow
dimensionsorganized by theorisThe goal for theseesearcheguides is that they will be used
as references for future studies of the impact of thovlearning outcomes f@GBL players
through providing a common vocabulary and set of assessment items. They also may help
encourage and enhance collaboration between instructional design&6&RBhdjame designers
in creating effectivd®GBLs that increas learning or user engagement and enjoyment through

the fostering of conditions that enable tliéE phenomenon.
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GENERAL AUDIENCE ABSTRACT

Manyadults recall losingrack of timeduring play as childremchieving the feeling of
being in Athe zoneo duri ng plshed. Apadultshbdegeet i t i o
to recapture that state of being blissfully unaware of time, focused only in the moment and free
from any concernfequentlydrives sales of sporting equipment, leisure activities, and
electronicallybased games. This experience, catlexflow state can happen when engaging in
a wide variety of activities, including learning. Research has shown that if a student reaches the
flow state while learning, they learn more and derive greater satisfaction throughout the learning
process. This has also beenrid to be the case for students engaging with digaaiebased
learning (BGBL) applications

But how do we know if ®GBL player has entered the flow state? Researchers in the
fields of instructional design and game design have asked and sought to thiswery
guestion. This study examined the works of these researchers to understand specifically how the
flow state was defined and measured in their studies.

As a result of this studygsearcheguides were created to explain how the learner flow
experience and its component dimensions are identified and described, as well as to provide
guestions that could be posed to students to help evaluate if the flow state was achieved during

DGBL gameplay. The godbr these guides that theywill be used aseferences for future



studies of the impact of flow on learning outcome<I@BL playersthrough providing a
common vocabulary and set of assessment itémsy also may help encourage and enhance
collaboration between instructional designers RGBL gane designers to create effective,

enjoyable games for learning.
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CHAPTER ONE

This chapter examines the need for an integrative literature revipublished empirical
research studied thelearnerflow experienc€LFE) duringdigital gamebasel learning
(DGBLs) gameplay, the purpose of the study, the research questions guiding the study, the
significance of the study, and the organization of the study.
Needfor the Study

DGBLs have been explained as fa dugaporal o f

games in | earning c onThiediffereiate®GBLe fromgaeés2 0, p.

designed for traininggsDGBLs At ar get the acqui sition of
habits of mind and understanding that are generally usetulsoe f ul wi t hi n an
(Klopfer et al., 2009, p. 21). The effectivenes®GBLSs in the academic environment has been
studied for oveR0years, and while some mixed results have been noted, they generally have
had a positive effect on learnmotivation, learner performance, and learner perceptions of the
material presentedg, 205). The notion ofusing games withieducatiorto stimulate learning

is not a new one&Ke, 205; Kim et al., 2018). Gamification, arldGBLs in particular, haveften
been shown tocrease learner engagement, learner motivation, and learning outcomes (Ke,
2016; Kim et al., 2018; Zou, 2021).

One aspect dDGBL gameplay that has intrigued researchers has beéfrEhand its
potential forfurtherincreasing learning acomes Choi et al., 2007; EstanMillat et al., 2014;
Faiola et al., 2013; Ho & Kuo, 2010; Katuk & Ryu, 2011; Lee & Choi, 2@E#arce et al.,
2005).The flow experience phenomenon occurs during participation in a wide variety of

activities as well as ding DGBL gameplay. It is varyingly calleffow, flow experience, flow

acti

3

k nov

acadc



state and in this document the-E.

For over40yearsflow, descri bed aso i@Pdii knaz e efxmiel aleyic
43), has been studiduay psychologistén terms of welbeing and enjoyment in the search for
what makes an individual view an activity as valuable and worth repeating (Engeser et al., 2021)
The goal in this searchias to identify what made participation in an activéywarding and, as
such, worthy of the timavested or as arautotelic experiencél heautotelic experienge
defined as fArewarding in and of itself (auto
or any extrinsic good that might resudo2 fr om
p. 90), and the intrinsic rewards derived therefrom, drive the desire to replicate these enjoyable
occurrences

In hi s 1 9PRI& aral intrinsic Rea/ardsthie psychologisCsikszentmihalyi
defined, clarified, and codified the study of floamd offered that his research grew out of a
desire to understand intrinsically motivated activities (Nakamura & Csikszentmihalyi, 2002).
Flow, Csikszentmihalyexplainedjs a state of being deeply absorbed when participating in the
process and experienceam activity, wherein the participant loses themselves in the moment
(1975) This experiences often described in terms of the sensations athletes seek to achieve
during the course of play aompetition Many experience flow when they focus closely dgri
an activity, be ipainting, running, dancing, or any otheyriad possibilities. In flow, the
boundaries normally imposed by ego are transcended, and we are in complete control of our
actions and environment . B e aychblogica staterthatb e d  f | o w
typically occurs when a person perceives a balance between the challenges associated with a
situation and their ability to meet the deman

dimensiongommon to the flow experiencevebeen described as: @)allengeskill balance



(2) actionawareness merging3) clear goals (4) unambiguous feedbacks) concentration on
the task at hand6) sense of contrp(7) loss of seHconsciousnesg8) transformation of time
and (9) arautotelic experiencéCsikszentmihalyil990;Csikszentmihaly& Csikszentmihaly;
1998, Nakamura & Csikszentmihalyi, 2002).

Csikszentmihaly{1997@rgued thathe flow statecan be utilized to center attention and
to create a state of readiness to leStndies examining thieFE in learning environments have
shown increases in student learni@ing¢i et al., 2007EsebanMillat et al., 2014 Faiola et al.,
2013; Ho & Kuo, 2010Katuk & Ryu, 2011; Lee & Choi, 201Pearce et al2005, learner
persistene (Joocet al.,2011), feeling of achievement (Jebal.,2015), desire for higher
performance (Bressler & Bodzin, 2013), learner satisfac@dmi & Baek, 2011EsebanMillat
et al., 20%; Guo et al., 2012joo et al. 201;3Neibelet al.,2012, and larner exploratory
behavior Forte et al., 2012yang et al., 2014Zhao et al., 2011).

The LFE and its impact on learning outcomeskeen studied within the field of
educatiorfor over twodecadegChoi et al., 2007EstebarMillat et al., 2014; Faiolateal., 2013;
Heutte et al., 201640 & Kuo, 2010; Katuk & Ryu, 2011; Lee & Choi, 201Bearce et al., 2005;
Rheinberg, 2008Shernoff et al., 2003Researchers have also studiedtfie LFE as a
spontaneous occurrence (Bressler & Bodzin, 2@E&szentnalyi, 1997; Csikszentmihalyi &
Nakamura, 1989]oo et al., 2019¥akamura & Csikszentmihalyi, 2008hernoff et al., 2003
(2) the LFEseffects on motivation (Bressler & Bodzin, 2013; &al.,2015),(3) the LFEs
impact onlearnerengagementJpo et &, 2015 Shernoff etal., 2003and(4 t he LFEO®G s
onlearner satisfactiorestebarMillat et al., 2014;Guo et al., 2012; Joo et al., 201&e &

Choi, 2013; Weibett al.,2012.

The beneficial effect ahe LFE on learningoutcomedas inspird researchers to

mj



examine the effects @ncouraginghe LFE for the purpose of increasimgarning or creatinga
more enjoyable learning experierfoe study participantsorto obsere the incidence of theFE
and its impact on learningf continues tde examined in a variety of learning environments,
including traditional faceo-face, distance learning, massive open online courses) &@EBLs
(Rheinberg, 2008Shernoff et al., 200Zeng et al., 2020; Zhao et,a&201]). Findings have
demonstratethatwhen the flow experience occufms learners, either theactual orperceived
learning or both,was enhancefChoi et al., 2007EstebarMillat et al., 2014; Faiola et al.,
2013; Ho & Kuo, 2010; Katuk & Ryu, 2011; Lee & Choi, 20P&arce et al2005). As a
consequence of learding effarfnas dessribad dsebairig sndre enjoyable than
had been previously experienced as learners, and as one worth repeating (Csikszentmihalyi,
1997, Eisenberger et al., 2005gedricks & McColskey, 2012Pavlas et al., 201&hernoff et al.,
2003; Xie, 2013; Xie & Ke, 2010

Interest in the study of the LFE duribgsBL gameplay has expanded from the fields of
psychology and educational research thit of computer scienaelated disciplines, including
computers in education (Bressler & Bodzin, 2013; Buil e28l19),educational games
(Connolly et al., 2012; Zeng et al., 2020), intelligent tutoring systems (Paiva et al. V2045,
2015, and adaptive hypermedia systems (Brusilovsky & Maybury, 2@#jcurrently an
expansion in the ways in which the flow experience is conceptualized and assessed has occurred
(Payne et al., 2011; Peifer & Engeser, 2(&difert et al., 2011Puring thisperiod r esear cher
definitions and conceptual frameworks diyel widely, resulting in difficulties associated with
generalizing their findings (Peifer & Engeser, 2021).

Encouraging the incidence of th&E for the purpose of enhancing learning is a desirable

goal It can be argued th#te conceptualization dheterms of flow and itslimensionsare



conceptualized should be consistentfindings may be generalized in a meaningful manner
Complicating this goais lack ofstandardize@dssessment tools by which a researcher may
identify if a learner has achievedflo ( D6 Me | | 0 & HEAgeseeetd. 202Peif&@ & 1 2 ;
Engeser, 2021 Most researchers use sd#évelopedostplay questionnairefo assess whethar
learner has achieved floflPeifer & Engeser, 2021These questionnaires are typicathpted in
Cd k s z e nt onigiraldlow Quéstonnair€published byCsikszentmihalyin 1975) his
Experience Sampling Method (ESKpublished byCsikszentmihalyin 1997) or theFlow State
Scale (FSS)leveloped by Jackson and Marsh (19@tebarMillat, et al.,2014 Faiola et al.,
2013;Fredricks & McColskey, 20)2As a resultmismatches betweassessmenbols and the
r e s e a condemualizagion of flow magxist. The need for a study to summarize, organize,
andcluster information in an understandablarmer to facilitateomparison and generalization
across studies of the LFE duribgsBL gameplayis thusidentified.
Purpose of the Study

The purpose of this studyas to conduct an integrative review examining the stfdy
the learner flow experience (LFBf learnersengaging withdigital gamebased learning
(DGBLs) applications specifically examining the LFE noeptualization and assessment. Figure
1 is a graphical representation of this study purpose.

Research Questions

To address the identified probte this integrative review asguided bytwo research
guestions:

1. How has thdearnerflow experiencdeenconceptualized in empirical literature in the
study oflearners engaging witthigital gamebased learnirg)

2. Howhas thdearnerflow experiencédeenassesseth empirical literature in the study



of learners engaging witthigital gamebased learnirg

Figure 1

Graphical Representation, Study Purpose

Digital game-based learning

Learner flow experience

Significance of the Study

Toronto (2020kxplainsthatthe purpose of aimtegrative literatureeview & it o
summarize what is known about a topic and to communicate the synthesis of the literature to a
targeted communi tagedew fofbe corkijlered rigorous, they state theaoeview
must follow a comprehensive documented methagiol€@onclusions must be drawn from

diverse sources as the researcher addresses the current state of evidence, thetljaality of



evidence, and gaps in the literature. Finally, the researcher should identify future steps for
research and practice (Toron2920).

Specifically, during the course of this studlgxaminel the ways in whichthe LFE
duringDGBL gameplayhas beeronceptualizedndhow it has been assessadddrew
conclusions regarding threlationships between the conceptualizatid the flov experience and
assessment in these studies do this, afteselectingthe studies to be included in the data set, |
extracted data using the initial codes identified during the definition of this studyextrasted
data waghenorganized into categies, which enabled data analysis and visualization in
preparation for generating responses to the research questions posed. Gesaatblyuestions
had been explored, a synthesis of the findings was performedendedd for the creation of
guidesto enable future researchers to compare and contrast studies across disciplines and
approaches was identified. These guides, structured around the conceptual framework utilized
for this study, have been created a®atcomeof thisresearch.

Organization of the Study

This studyis presented in five chapters. Chapter One prawaaeoverview of the study,
including the need for the study, its purpose, the research questions guiding the study, and its
significance. Chapter Two pressatbrief literature réew about the current state of research
into the LFEduringDGBL gameplay. This literaterreview is intended to orient the reader to
the topic as an introduction toiths s expldagian sf the extant literatur€hapter Three
presentshe methodologial approach used in this study, including its design, proaeds,
strategies Chapter Foupresens the findings from th integrative literature reviewand the

synthesis of the finding$inally, Chapter Five presesthe conclusiongdrawn a discussioof

thefindngs t he studyds | imitations, and direction



CHAPTER TWO
Literature Review
The purpose of thishapteiis to briefly review the study of the flow experience in
learners in th®GBL environment. This literature review istnintended to answer the research
guestions, or to critically review the breadth of available literature before beginning the study.
Specifically, thiditeraturereview examines the evolving understandin@&BLs, DGBL
categorization, the flow experiemdhe flow experiencdimensions, and how the flow
experience has been conceptualized and assessed.
Digital game-based learning
Scott Rogers (2014), the designer of the-Man World and Mario series of games,
explainsthatgames ar&asic in nature. Therequire at least one player, have rules, and have a

win and/or lose condition. Fun, he adds, is not necessary, but it does add to the player

experience. I n his book on vi deo olgeativesotithe si g n,
the playerknow what t he goal iso (Rogers, 2014, p. 9
definition of a game: AA game i s an action or

objects, or animals, usually in competition with others, that follows a gpeetfof rules, in

order to achieveiaggbal Ba @ man antegdvelopdesc o¢ 201 6) ,
distinguish between two aspects of demands: pacing (i.e., the time pressure to make decisions

and the development of it) and ramping (i.e.,thedecism compl exi ty and t he ¢
(p. 507). The balance of these two aspdbtsy continueis a key element in the design of a

game. More I mportantly, Ain games, the rul es

everything else as ilevant. However, rules alone are not always enough to get a person



involved with the game. Hengtine structure of games provides motivational elements which
will draw the player into playo (Csikszent mih
DGBL Categorization

Researchersave proposed a variety of categorization schemB@IBLs. In his chapter
fEducation v. Entertainment: A,C@lIA@8arguedthat Hi st or
software developed with learning goals specifically targeted to elementary ageé childfi d r e w
from a [long] history of educational reform efforts that looked to play as a site ofilearg 0 ( p .
87). He examined media and industry genres to describe his educational software category
schema, focused on the type of learning integré&ddcatonal games prioritizehe drill-
practice formatEntertainmengames prioritize narrative and play with learning as a side effect,
andConstructiongames are characterized by domgémeric incidental learninge argued,
At he t hree st entermidnsentoand censtructian softwawee are loosely tied to
behaviorist,playc ent er ed, and constructivist &@ucation
viewed the educational software industry as mature at thedimd@js categorization schema
has mrsisted

TheEducationcategoryrepresenting the original educatadGBLs developed by
software producers, featured games Raader Rabbit, Oregon TrahkndMath Blasters|to
(2008) explained that these games, and others like them, represenpedtarddrom the past,
Ai ncorporating visual and narr at Entedainméne ment s
category grew out of the commercial-tiie-shelf software industry, and was described as a
Acomparati vel y br o atdgorg éonincledes the ptidBarBiedFashionl n  t hi s
Designer, Pajama Samn Thunder and Li ghandPtagetayiTaxibt So Fr i

APl easure, 0 I sopkeapkdi Aiedont and cD&Bs.er 0 ( p.
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Finally, Constructiongamedocus on world construction and game authoring, encouraging
learners to create their own worlds. Titles Ito included in this category not only included
MicroworldsandKidPix (LOGO programming games), b8imCity, DinoPark Tycoqrand
Print Artist, illustrating the breadth of titles he organized into this strand.

Other researchers have suggef2&BL categorization based on the type of game play
designed for users and the method by which content and learning are integrated into game play
(Klopfer et al., ®09; Habgood & Ainsworth, 2011by spatial movement (Aarseth et al., 2003),
andby game type (Juul, 2009). The researchers agree however, the core designajo&BL
is for the acquisition of HApur posetfeudtlioy (IkKeea,r n
2016, p. 224), and the enabling of learning without interrupting the game play experience
(Habgood & Ainsworth, 2011; Klopfer et al., 2009; Zou et al., 2021).

More recently, the concept of serious games, and the rich categorization assathated w
them has been introduced (Klopfer et al., 2009). Klopfer é2@09)explains the serious games
taxonomy as categories representing the intersections between each of the intended audiences
(Government & NGO, Defense, Healthcare, Marketing & Commtioits, Education,

Corporate andindustry) andtheintended purpose3ames for Health, Advergames, Games for
Training, Games for Education, Games for Science and Research, Prodaatitames for

Work  (p. 21). The inter skEdacitioonabdt iwb e@amashpo aad

for Educatiom i s deéanmpdi asthi s taxonomy (KIlopfer et
(2018) define Aserious games for | earning and
purpose of achievingleamig and education objectives in the

(2016) adds seri ous g a me-srieried gamesadnithatfwhilethey f r om

are often also enjoyable, they are designed for primary end purposes other than entértainmen
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and | eisureo (p. 171) . First described in the
for military training purposes and were quickly adapted to industry personnel training purposes
(Hamari et al., 2016; Kim et al., 2018; Klopferetal., 2009 K|l opfer et al . (200
games are differentiated from games for training in that they target the acquisition of knowledge
as its own end and foster habits of mind and understanding that are generally useful or useful
within an academicceane x t 6 (p. 21) .
The Study of DGBL s
The learning environments within which thd3&BLs may be used include formal-@0
educational classrooms, be they physical, hybrid, or virtual), or informal (such as museums or a
|l earner 6s home) . i3tbsuppgroaad enharfce acaduams écargng;he s
challenge for teachers and instructors is to creatively integrate these into their instruction
(Hamari et al., 2016; Kim et al., 2018; Klopfer et al., 2009). It is important to note many
researchers have mee d b e y (008)strhightbobwvardcategorization schema into Klopfer
et al6 2009)broader, intentdriven approach t&GBL categorization. Thus, the inclusion of
games in the classification of serious games that are specifically identified ascedlida
nature, and associated with both formal and informal learning environments, as well as
commercial offthe-shelf games (e.gWwor | d of Warcraft, Seocond Life
Rollercoaster TycoQrtypically associated with informal or sédfarning environments is
possi ble. The goal of these games is the | ear
defined learning goals, through the mechanfagame play. For this integrativeview,DGBLSs
classified as educational serious gamesfaith the foundation of the filtering process to select

the data set to be examined in this study.
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According to Chen (2020pGBLs ar e fAregarded as a type of
applies educational games i n | emthesubjecof cont e xt
study by researchers for more than two decades (Ke, 2016; Zou et al., 2021). In her literature
review focused on the study DfGBLs, Ke(2016)suggestbGBLga me pl ay fAhas pos
cognitive, motivati onal.221p Hoovevercimeadutiotiswhite s oci a
the visual and multimodal representations of information within a game, supported by problem
solving simulations and instant feedback, fAca
experimentation and situatedn d er st andi ngo ( p. DGRBLddependsdne ef f e
the learning goals and the methods by which these games are used. Zou et al. (2021) further
report A tDOGBLhave beemxtersivety Experimented in higher education and
reported to b overall positive on prompting learner motivation, raising the sense of control over
|l earning and enhancing | earning performance a
acknowledge not alDGBLs are effective for these efforts.

Cs i k s z e n ttudieshnto Iplgtyiardd sntrirssic motivation, and his extension of these
studies into educational settings and learning are often the theoretical framework for studies of
flow researct{Baumann, 2016; Beard, 2014; dos Santos et al., 2018; Primus & Sonnenburg,

2018; Rogers, 2014; Sanjamsai & Phukao, 2018; Schell, 2008% seminal article,
Csikszentmihalyi (1975) opined that his model had implications for a wide variety of social and
cultural institutions, including education, and for better understandinh motivationThe

LFE duringDGBL gameplayhasinspired excitement researchers arfths been documented

and studiedBaumann et al., 2016; Beard, 2014; dos Santos et al., EeHid; & Jamet, 2019
Huette, et al., 2016; Primus, 2018; Sanjamsai & PbuR@18).In their systematic literature

review, dos Santos, et al. (201®)ted thathe benefits observddom the LFE durinddGBL
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gameplay nc | ud@ap nic(rle)ase i n st ud e-depth @fledtive process;n g; ( 2
and ( 3) s tcutdieonnt osTh(UspseaeabcBs)$ aiten reference flow theory when
examiningDGBL design in terms of the experience of the playgrerience and learning
outcomegBaumann, 2016; Beard, 2014; dos Santos et al., 2018; Primus & Rogers, 2014;
Sanjamsai & Phuko, 2018; Schell, 200&$onnenburg2018§.
The Flow Experience

The queWhyonsopl ay i nt r(Csikszentnddlyl, 3075rped)ar di n g
and the proximate questidttow can learning be viewed as play or as intrinsically rewarding?
havebeen asubject of study for ovetO years. In his seminal article on the togtay and
Intrinsic RewardsCsikszentmihaly{(1975)identified a common experiential state in
participants engaged in play and in experts engaged in focused activities, whichdiosalle
More importantly, he realized that this experiential state was not limited to play, although it was
often experienced durinthattime Rat her, he descr iitdepegnddni ow as
procese ( Csi kszentmi hal yi , ideht#figd@nd stpdied. h Btfodusifigi ¢ h ¢ o
his model of flow, he argued it had implications for better understanding human motivation in a
wide variety of social and cultural institutions, including education.

Flow isoften felt whilepeopletruly enjoythenselves in the process and experience of an
activity. Flow is whasomeathletes seek to achieve during the course of play or execution. Flow
is whatis experiencd whenpeopledive deeply into an activity, be it reading, painting, running,
dancing, otin other options. Flow exists when we lose ourselves in the moment, when our
awareness has merged with our existence. In flow, we transcend the boundaries normally placed
by our egos, and feel in complete control of our actions and envirofi@&hkszentmihaly

1975).Flexibility in the definition of the concept of activity, allowing for a range of possible
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endeavors beyond play or sport, is essential. It allows for a wide variety of experiences,
opportunities, endeavors, or efforts in which one may parteigad possibly enjoy the flow
experiencelarmat et al., 2016).
Dimensionsof Flow

Csikszentmihaly{1975)described what he called elements of the flow experience: (1)
merging action and awareneq®) centering of attention(3) loss of egp(4) control of action
and environment(5) demands for action and clear feedbaakd (6) theutotelic natureof
flow. Csikszentmihalyi revised the list efements, odimensionsof the flow experience to
consist of: (1palance of skills and challeng@) clear gpals (3) swift, unambiguous feedback
(4) merging of action and awareneg5) concentration on the task at har(@) sense of control
(7) distorted sense of timéB) loss of egd trafiscendence ofself (p. 33), and fi na
autotelic experiene(Csikszentmihalyi1990) When in flow, the individual operates at their full
capacity, experiencing a state of Adynamic eq
p. 90).

Typically, researcherconsider the first three dimensioeballengeskill balance, clear
goals andunambiguous immediate feedbadnditions foror antecedentsf flow (Schell,
2008). The nextis dimensionglescribe the subjective state of the experience itself with the
characteristics ofoncentration on the task at hamdeming of action and awareness, loss of
egq a sense that the individual has control over their actianda distortion of thesenseof
time (Nakamura & Csikszentmihalyi, 2002I'he experience of the activity as intrinsically
rewarding (an autotelic experice) Nakamura & Csikszentmihalyi, 2002) is considered the
consequence of the flow experience, as are other positive benefits, including enhanced learning

and enjoyment (Shernoff et al., 2008jhen in flow, the individual is operating at their full
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capac t 'y, experiencing a sNakamera &Usikshedtyinalyin2002, equi |
p. 90).
For the purpose of thistudy, the flow dimension structure that will be described
corresponds with that identified I@sikszentmihaly{1990. The first threedimensionsbalance
of skills and challengeslear goals andswift, unambiguous feedbackre often grouped together
and referred to as antecedents or precursors to the flow expefmiksezéntmihalyi, 1975,
1990, 1997)and will be discussed first, folved by a discussion of the six dimensions that are

thought to be representative of the flow experience itself

ChallengeSkill Balance

Here, aalance of the challengesid skillsd e s cr i bes t he extent of
terms of the material, @erience, or situation in which they find themselves, and the challenges
they perceive therein. Any activity in which one may engage offers the participant a selection of
opportunities for action, and thus for challenges, which require the appropritdécskéalize.
Setting up a checkers board, for example, is not a challenge for a practiced player, but sitting
across from an opponent and competing against them requires the use of skills to meet the
challenges the activity presents. However, Csikszéntni vy i cautions, fAcompet
only when it is a means to perfect onebds skil
b e fGsikseentfibalyi, 2009, p. 49). Challengese not limited to physical or competitive
activities howe\er. Even the enjoyment one receives from looking at a painting or sculpture in a
museum depends on the challenges the work of art presents. If the challenges posed within an
activity are equal to the abilities of the individual, the possibility for enjoyragists
(Csikszentmihalyi, 19751997, 2009Nakamura & Csikszentmihalyi, 2002The notion of the

balance between the level of skills possessed by the individual and the challenges inherent in an
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activity has been central to the notion of flow sinceltbginning, and has been empirically
confirmed. However, as noted in Csikszentmiha
Handbook of Motivation Theory and Reseattivse empirical studies exposed a constraint:

Aboth the c¢chal | en geaativelyahigk before anythinkg resemiding theifow be r

experience comes abouto (p. 184) .

Clear Goals and Unambiguous Immediate Feedback

Clear goals and unambiguous immediate feediprokide boundaries and goals by
which the individual may measure their pregs and succesdsiring an activityThese clear
goals and unambiguous immediate feedlsmuld bgprovided as part of the activitfhe
activity goalsmust be known before the staaihd the éedback must be received during and
within the context of thactivity in pursuit of a successful conclusi@riginally listed
separately in Csi ks zentdmenrsiansare ofterscombthéddy ar t i cl e
researchers in this field, since in world of psychology, theyiakged asntertwined
(Csikszentntialyi, 2009; Ehel & Jamet, 201 9Nakamura & Csikzentmihalyi, 2002

Even when the duration of the activity is by nature quite extendedinttemnsionof
goals and feedback are still essential. The sense of satisfaction a gardener feels when caring for
their plants provides ongoing enjoyment even as they continue to work towards their anticipated
tomato harvest. Without setting goasdwithout the ability to recognize and evaluate
feedback, a participant is far less likely to find enjoyment in amigctin cases where particular
goals cannot be necessarily be predetermined, such as when randomly sketching on a drawing
pad, the process itself often provides feedba
however, start with a clear goal ot sérules in mind; sometimes those are negotiated at the

beginning of the activity. Feedback, on the other hand, is often driven by the activity undertaken.
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Csi kszent mi hal ykindof feedb@ack e work fowardgs infahdtofatself

unimportat € What makes this information valuabl e i s
57). What is important is that when an individual takes part in an activity, they understand what
feedback is more valuable to them, and how they will seek to understandaesdbre

receivedfeedback. That feedback must be clear, it must be specific to the activity at hand, and it

must be delivered in a manner in which a benefit is provided to the individsiasgentmihalyi,

1975 1997 2009 Nakamura & Csikszentmihalyi,(02).

Concentration on the Task at Hand
The dimensionconcentration on the task at haddscribes the centering of attention to
the exclusion of other stimuli. The nor mal st
distractions all about in the forof other individuals, the weather, social media, traffic, worries,
and other sources of input that <create disord
aspects about an activity during which an individual may experience flow is the coroplete f
of their attention on the task at hand to the exclusion of extraneous i@gikszentmihalyi,
1975 1997 2009 Nakamura & Csikszntmihalyi, 2002 During the execution of enjoyable
activities, there simply is no room left for nessential thoughtsr di stracti ons. fAB
only the temporal focus that counts. What is more significant is that only a very select range of
i nformation can b e CsksZeramihalg, 2009 p. 68). ahisaloegnote s s 0 (
happen due to a force of will, oy blemanding theelfignore all else, which would be difficult,
if not impossible to demand. Instead, the participant simply becomes so absorbed by the activity,
by the challenges, by the skills they are leveraging, and by the experience in the rtiwanemnt,
thought related to the outside wonldrudes(Csikszentmihalyi, 1975, 1997, 2009akamura &

Csikzentmihalyi, 2002
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Merging of Action and Awareness

Merging of action and awarenesscurs when the individual is fully conscious of their
actions, anget are unaware of that awareness, even as they are completely involved in what
they are doing. When a participant is engaged in an activity, and all of their relevant skills are
required to meet the challengegiuod activity, their attention will be copletely absorbed by
their efforts Csikszentmihalyi, 1975, 1997, 2009akamura & Csikgentmihalyi, 2002 This is
because therig no excess mental capacity or energy remaining that could otherwise be used to
process extraneous information. Participaesome so deeply involved in the activityattheir
actions become Aspontaneous, al most automatic
from t he act i on sCsikdzentynihayr, 2009ppes3)f lo thatmomend there is
no selfsepaate from the performance. It is important to note the physical ee&egted in such
an experiencearelymakes iteffortless. Indeed, in the exampltadancerduring a
performancetheir exertions are strenuoukhere is no excess energy to be deditaie
reflection, or for the audienceds awareness o0
magico (Csikszentmihalyi, 2009, p. 53). The m
when knitting or when enjoying a performance by skilledréctooderate to extreme physical
exertion is not a requirement to experience flbis dimension(Csikszentmihalyi, 1975, 1997,

2009 Nakamura & Csiksentmihalyi, 2002

Loss of SelConsciousness
Loss of seltonsciousness described ase shedding ofedf-consciousness or intrusien
of ega This occurs \Wen a person is so completely involved in the demands of their activity they
no | onger consider external I nf.Cakszentmghalyi or ot h

and Nakamura (1989) explaingtht, agthe merging of action and awareness occurred, the
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individual enjoyed both a total concentration on and in the present moment, and they

ex per i enc e d-coamscidusness, suchaHat there is &n absence of critictdlkedihd
socialcompai sono ( Csi ks z e n R20).Csikskeptmihay(R00%drguedhak 0 1 8 ,
the nomal state of selawareness, owwareness of threats (real and imaginary), and our notions
of who we are consume mental energy. Threats to ouinsatfe bring usrito awareness, and in
those moments, we are forced to evaluatenotions of our selves and oalilities, further

consuming mental energy as the sense of self is brought back into balance. In flow, however,
there is no mental energy available to be dedob this seHawareness or evaluation of the self.
There are clear goals, stable rules, and challenges matched to the skill level of the individual, so
there is no threat to the image ofitreelf, and no need to devote energy to maintaining the sense
of self. The participant is free to fully focus on what it is they are doing, and thus is free to lose a
consciousness of the self or their smhcept. They can simply exist in the moment, and in the
pushing of the bawdaries withwhich they are engagin@sikszentmihalyi, 1975, 1997, 2009

Nakamura & Csiksentmihalyi, 2002

Sense of Control
Senseofcontral e f er s t o a per s o nadtenspne theemyranmentn o f
within which they find themselves. It may seem disingenuous to say ttiatgadion in an
activity that allows the participant to experience flow allows them a sense of control, since it
may be successfully argued that any sense of
IS more accurate to state these pagyéints lack worry about a loss of control, which is
continuous i n ma(@skszentmialys 20090 he percepbiosof hiaving a
sense of contrdias causetksearchert express somevels of concerbecause of the

foolhardy behaviors thaome may choose to participatgNakamura & Csikszentmihalyi,



20

2002).

The feeling of being i poteotandthelossoffedrofoneds d
failure can drive individuals to push their boundaries even further. For an elite athletanthis
translate into greater gains in ability, while for a gambler, this can lead to loss of money,
relationships, or more. Csikszentmihg®09e mp hasi zes fiactivities tha
experiences, even the seemingly riskiest ones, are so construttieadlas the practitioner to
devel op sufficient skills to reduce the margi
Thus, participants must be aware of the addictive nature of the activities in which they can
participate, and must remain awd#nat participation is a conscious choice, rather than letting it
slide into a necessity or into an escape from the many uncertainties and ambiguities that attend
life. A sense of control, like many things in life, has clear positive and negative impig;adiad
the individual has the responsibility to be awafahesgCsikszentmihalyi, 1975, 1997, 2009

Nakamura & Csiksentmihalyi, 2002

Transformation of Time
The concept of theransformation of timean best be described as that feeling after an
act vity, event, or experience where one says,
when the individual is fully immersed and aware of their experience, to the exclusion of the time
spent(Nakamura & Csiksentmihalyi, 2002 When participating ian activitythatallows the
individual to enjoy the flow experience, they often report a feeling of time distonlwereby
time did not seem to pass in theual mannefCsikszentmihalyi, 1975 Moments may seem like
hours, and vice versa. Time, as maad by clocks, no longer seems to exist, or to even matter.
No clear reason or source for this transformation of time has been identified by reséaitchers

may result from the intense concentration required to participate in the activity or from some
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othe forced or perhaps, it is a quality of the experience itseHfikszentmihalyi, 1975, 1997,
2009 Nakamura & Csiksentmihalyi, 2002 Regardless, the notion of a schedule as a required
element for a normal daily activity is simply not part of the constiess of a participant in an
activity thatencourages the flow experiendeéis is trueeven when those activities are bound by
time clocks such as in the case of many spgmctivities like basketball or ice hockey

(Csikszentmihalyi, 1975, 1997, 2Q09akamura & Csiksentmihalyi, 200p

Autotelic Experience
Nakamura an€sikszentmihaly{2002)offeredthatintrinsically motivated activities are
autotelic or are activities viewed as AdArewarding i
apatfom i ts end product or any extrinsikEvengood t |
if the activity was initially engaged in because of outside influences, once that activity consumes
the participant, it becomes intrinsically rewardimdneresimply participating in the activity is its
own purpose. Csikszentmihaid009o f f er ed t hat Aéwhen the exper.i
person is paying attention to the activity for its own sake; when it is not, the attention is focused
on i ts ¢ on 67 Yisinpodamtsomotd, lpowever, that no activity is purely autotelic
or exotelic (done for external reasonSsikszentmihalyi, 1975, 1997, 2009akamura &
Csikzentmihalyi, 2002 Most activities are a blend of the two.
For many people, it can laggued, external incentives are required to initiate
participation in an activity, especially ones that requires the participant to develop new skills.
However, once they start to develop those requisite skills, the possibilitytbgisidevel of
enjoyment may accompany the participatiorthe activity (Nakamura & Csikszentmihalyi,
2002. This growth of skills and abilities can be seen in children when they first start to learn a

game initially, the rules may seem arcane, and the required skillgetfdheir reach. But, with
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practice and some study, games (and other act
skill sets grow, greater challenges can be entertaldgiégzentmihalyi, 1975)

However, the desire to match skills to challenggas sometimes lead to less than optimal
life choices Csikszentmihalyi, 2009)Stealing a car takes some level of skill, and is quite a
challengeand, it can be argued, candeautotelic experienceike much else in life, the flow
experience can be seas either good or bad depending on the application of skills to an
activityodés challenges. Participants can grow
enrich their lived this would be the preferred rodtevith the goal of making the most ofetin
efforts in a positive wayGsikszentmihalyi, 1975, 1997, 2009akamura & Csiksentmihalyi,
2002.

The experience of the activity amautotelic experiences consideredy mostto bethe
consequence of the flow experienblakamura & Csikszentmihaly2002;Shernoff et al.,
2003) while some consider the occurrence of this final dimension as evidence of the flow
experiencatself. However,while some theoristgropose taise a single dimension to measure
the occurrence of the flow experience, recesearch illustrates that this approach is inadequate
(Engeser & Schiep&iska, 2021) Insteadflow is thought to beéhe result of the complex
interaction of all of the dimensions (Csikszentmihal@75,199Q 1997 Engeser & Schiepe
Tiska, 2021Moneta,2021;Nakamua & Csikszentmihalyi, 2002). Engeser and Schi€jsi&a
(2021) in their chapteupdating andeviewing the state of research into flamd Nakamura
and Csikszentimihalyi (2002) argue that the occurrence of any single dimedons®not
immedately identify the flow experience as havimgcurred

The latter six dimensions of the flow experienoerging of action and awareness

concentration on the task at haregnse of controtistorted sense of timkss of egpand
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autotelic experiencare often grouped together as the subjective state of the experience

(Nakamura & Csikszentmihalyi, 20P2

Flow Models

Envisioning how the flow dimensions interact, and how the experience of flow may occur

during an activity has also been of interest to neseas Guo and Ro (2008) described a model

which organized their view of theFE antecedenté wh i ¢ h

fl ow

floutcomes .)Their model oganizedthe flow dimensions within a framework that examines the
interactions of external antecedents (contextual variables and learner characteristics), flow

preconditions and flow dimensions, asetailedthe outcomes which may be enjoyed as a result

experience

of the LFE(see Figure).

Figure 2

A Model of Flow
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Csikszentmihalyi (1975) proposed a model describing flow in terms of the interactions of

an individual with their environment, cowal with their skills, the challenges posed, the

opportunities presented to them by the environment, and a limiteflesabtional states (see

Figure 3. CsikszentmihalyandNakamurg1989) modifiecthis model to reflect the location of

flow within a rang of eight different emotional states related to flow, again focused on the

examination of an i

ndi vi

dual 6s response to

environment and the situation in which tHeyd themselves (see Figurg 4

Figure 3

Csikszentmihalyi’s Original Flow Model
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Note: Csikszentmihalyi, M. (1975). “Play and Intrinsic Rewards,”
Journal of Humanistic Psychology 15(3), p. 53. Copyright 2014
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Figure 4

Csikszentmihalyi’s Revised Flow Model
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Science+Business Media. Adapted by permission from
Springer Nature Customer Service Centre GmbH: Springer.

As research into flow continued, researchers proposed flow models, with differing

perspectives on the flow experienEer exampleSchell (2008) proposed that rather than flow

representing a steady state within a zonleamd as represented in Figurgartcipants

experienced an ebb and flow withhmezone during the gameplay experience, and cautioned

game designers to

respect

the nNndelicate

bal

t

an
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given moment (see Hige 5. Massimini and Carli (1988) addedn fhaver age | evel oo
the center, corresponding with the participt s 6 n oof erisiencdsed Fagurep They

further labeled the different emotional states as channels, describing them as representing ratios
between skills and challengé¢otably, each of these models examines the drivers of the flow

state in terms of emotions experienced within a balance of skills and challenges.

Figure 5 Figure 6
Schell’s Flow Model Massimini and Carli’'s Flow Mode!
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Note: From “The Art of Game Design: A Bock of Lenses,” Note: From “The Systematic Assessment of Flow in Daily
2008, by J. Schell, p. 121. Copyright 2008 Morgan Kaufman Experience,” 1988, in Optimal Experience: Psychological
Publishers. Reproduced with permission of the author. Studiesof Flow in Consciousness, p. 270. Copyright 1988

Cambridge University Press. Reproduced with permission
of The Licensorthrough PLSclear.

Understanding thdimensionf flow, their interactions, and their roles in the design and
experience o&n activity is essential to the study of the flow experience. Analyzing the
experience of an activity specificallgnd determining the recurrent pattetmssformed the
foundation of flow research (Engeser, 20249 Csikszentmihalyi continued his stuslief
individualsand their experience of floaoth independentlgnd with other researchetse
realized there was a finite, consistent set of common themes or dimensions to the flow
experiencesikszentmihalyi, 1975, 1997; Csikszentmihalyi et al., 2@CK3kszentmihalyi &

Larson, 1987Csikszentmihalyi & Nakamura, 1989; Nakamura & Csikszentmih2002).
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However, while many researchers agree with this position,theflow dimensions have been
they coreptualized and described hasied.
Conceptualizaion of the Flow Experience

Since 1975, the original list of sflow dimensionsvas modified researchers, including
by Csikszentmihalyi himself. Additiondimensionshave been proposed, includiagsorption
(Bakker, 2005Engeser & Rheinberg, 200Bheirberg et al., 2003anddistortion of time
(Csikszentmihalyi & Csikszentmihalyi, 1988; Jackson & Marsh, 1996; Nakamura &
Csikszentmihalyi, 2002)Some researchers shifted the focus to the participant, offering the
dimensions of (agxperience of clear goa(s contrast to the existence déar goals which
Csikszentmihalyi described in 197@ackson & Marsh, 1996{b) experience of unambiguous
feedbackin contrast to the existenceioimediate unambiguous feedbarksented to the
participant, which mawpot be experienced as syi¢hackson & Marsh, 19963nd (c)experience
of challengeskill balance(in contrast to the presentation of an activity that meets the abilities of
the participant, who might not perceive that they have the necessary skitis mament
(Jackson & Marsh, 1996Additional proposed dimensions includettinsic motivation
(Bakker, 2005)andenjoymentBakker, 2005). Hoffman and Novak (1996) toak another
approach to identifying the@imensionsf flow, offering (1)enjoyment(2) telepresence(3)
focused attentian4) engagementand (5)time distortion(see Table 1).

Table 1

Listing of Flow Dimensions with References Related to Introduction of Term

Flow Dimension Source Reference

Merging of action and awareness Csikszentmihalyi, 1975; Csikszentmihalyi &
Csikszentmihalyi, 1988

Centering of attention Csikszentmihalyi, 1975; Csikszentmihalyi &
Csikszentmihalyi, 1988; Hoffman & Novak, 1996
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Flow Dimension Source Reference

Loss of ego / self-consciousness Csikszentmihalyi, 1975; Csikszentmihalyi &
Csikszentmihalyi, 1988

Swift, unambiguous feedback Csikszentmihalyi, 1975; Csikszentmihalyi &
Csikszentmihalyi, 1988

Experience of unambiguous feedback Jackson & Marsh, 1996

Sense of control Csikszentmihalyi, 1975; Hoffman & Novak, 1996;
Engeser & Rheinberg, 2008

Clear, unambiguous goals Csikszentmihalyi & Csikszentmihalyi, 1988; Jackson &
Marsh, 1996

Balance of skills and challenge Csikszentmihalyi & Csikszentmihalyi, 1988

Experience of clear goals Jackson & Marsh, 1996

Experience of challenge-skill balance Jackson & Marsh, 1996

Concentration on task at hand Csikszentmihalyi & Csikszentmihalyi, 1988; Shernoff et
al., 2003

Distorted sense of time Csikszentmihalyi & Csikszentmihalyi, 1988; Jackson &

Marsh, 1996; Hoffman & Novak, 1996; Nakamura &
Csikszentmihalyi, 2005

Autotelic experience Csikszentmihalyi, 1975; Csikszentmihalyi &
Csikszentmihalyi, 1988

Engagement Hoffman & Novak, 1996

RodriguezSanchez and Schaufeli (2008) argued for a collapse of Csikszantmyhi 6 s
dimensionsnto three aspects: (Absorption (2) enjoymentand (3)intrinsic interest Shernoff
et al.(2003) furtherarguedthat whenconcentration, interesandenjoymentre experienced
simultaneously in an activity, then it is likely flow Moccur. They combined these three
variables into a composit®nstructdimensionthey calledengagemen®Peifer and Engeser
(2021) also argue for a threemponent approach, describing: ébsorption (2) perceived
demandskill balance and (3)enjoymeh They statedbsorptionc oul d be fAunder stoo

subsumedction-awareness merging, centering of attention, loss of egaygeffciousnesand
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time transformatiohand in this sense it can be regarded esra componentofflav ( p. 423) .
They further egued that Jackson and Marg996) with their focus on the participant rather

than the activity, have improved how researchers should examinePiboier and Engeser

(2021) proposed newcore componenperceived demanskill balance which would subsme
Nakamuraan€ s i k s z e n 2002) dimdnsionsd dear goals, immediate unambiguous
feedbackandexperience of challenggkill balance and offerthatthe noton of the components

of flow areworthy of further examination and discussion (see Taple

Table 2

Listing of Additional Flow Dimensions with References Related to Introduction of Term

Flow Dimension Source Reference
Absorption Rheinberg, Vollmeyer, & Engeser, 2003; Bakker, 2005;
Engeser & Rheinberg, 2008; Peifer & Engeser, 2021
Intrinsic interest Shernoff et al., 2003; Rodriguez-Sanches & Schaufeli, 2008
Intrinsic motivation Bakker, 2005
Enjoyment Hoffman & Novak, 1996; Shernoff et al., 2003; Bakker, 2005;

Rodriguez-Sanches & Schaufeli, 2008; Peifer & Engeser, 2021

Perceived demand-skill balance  Peifer & Engeser, 2021

The Conceptualizatiorof the Flow Experience in th®©GBL Environment

In the worldof DGBLS, researchers have defined flow consequences in differing ways,
including:feeling of achievemefioo et al., 2015kreatiity and imaginatior{fCooper, 2010),
feeling happy and cheerf(iEstebarMillat et al., 2014))earner persistencgloo et al., 2011),
flash of intensityBressler & Bodzin, 2013yesire for higher performand®ressler & Bodzin,
2013), andsatisfaction(EstebarMillat et al., 2014; Guo et al., 2012; Joo et al., 2013; Lee &

Choi, 2013; Weibel et al., 2012) (see Table 3).
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Table 3

Listing of Flow Consequences Created for the Study of the Flow Experience in the DGBL
Environment with References Related to Introduction of Term

Flow Dimension Source Reference
Feeling of achievement Joo, Oh, & Kim, 2015
Creativity and imagination Cooper, 2010
Feeling happy and cheerful Esteban-Millat et al., 2014
Learner persistence Joo et al, 2011
Flash of intensity Bressler & Bodzin, 2013
Desire for higher performance Bressler & Bodzin, 2013
Satisfaction Esteban-Millat et al., 2014; Joo, et al., 2013; Lee & Choi, 2013;

Guo, et al., 2012; Weibel, et al., 2012

Mostresearcheragreeon the common flow experiencantecedentsf balance of skills
and challenggeclearly stated measurable goaendimmediate, unambiguous feedback
identified byCsikszentmihalyandCsikszentmihaly{(1988) However, thi& conceptualization of
these antecedents varies. Barthelméas anieK@021), like Peifer and Engeser (2021), advocate
for the examination of flow as dependent on t
to the activity and its challengeBefore this broad swath of concerns and characteristics can be
integrated into the study of flow in individuals participating in activities, and in educational
activities in particularl would arguethata common approach tbe dimensionsf flow, their
descriptions, their role in the flow experience, and the expectesequences of flow should be
developed
Assessment of the Flow Experience

Just as the theoretical approaches to the conceptualization of the flow experience vary
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between researchers, so, too, do approaches to the assessment of the flow eXpaki@mocea
and Csi kszentmihalyi (2002) expressed hope th
accumul ation of knowl ed gldowevér, e pleth@dlof approaanésd b e
and tools that have beenvedoped complicates thgoal

For his €minal work on flow and for some years aftesjkszentmihaly(1975)relied on
interviews and questionnaires to collect information and data for his systematic analysis of the
experience in individuals (Csikszentmihalyi, 1975; Shernoff et al., 2003)gQCitethodological
issues related to questionnaires and interviews related to recollections, personality dimensions,
response sets, and cultural stereotypes, Csikszentmihalyi developed the Experience Sampling
Method (ESM) in 1979 (Larson & Csikszentmihall®83). The objective of this method was to
obtainsedfr eports f or representative moment sampl es
would carry a pager, and when signaled, complete a report (ushpgimpiexd forms in a journal
style notebook dveraging a variety of questions and measures), regardless of activity (if
possible to do so safely). The intention was to collect as broad a range of data as possible
regarding the participantsé | ives dcharsi ng a ¢ty
today, albeit via a smartphone, tablet, or comphésed application (dos Santos et al., 2018;
Peifer & Engeser, 2021).

Jack®n and Marsh (1996) proposed a Flow State SE&&( seeking to examine
participants irathleticactivities, including sprts, and physical educational activities. In
guestionnaire format, Jackson and Marshés FSS
Cs i ks z e nt mdirheasioysif fiow (Jatkson & Marsh, 199& sikszentmihalyi &
Csikszentmihalyi, 1988)lacksonath Mar shdés wor k was further | eve

researchers to create a more general approach to a flow scale that could be more broadly applied
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(Rheinberg, 2008 Rheinberg noted thatlaf the methodologies developed, however, suffered
from intrusiveness and had a high cost in terms of the time needed to complete the various
guestionnaires. He recommended the use of the-Rlowskala Scale, which leveraged far
shorter questionnaires, and argued their approach could be applied to a variety of.contexts

Heutte et al. (2016) sought to examine the flow experience in students, proposing to study
the optimal functioning of learners who are part of a community, and the communities and
education or training systems within which they learn. Combining sevitta® dimensions
described by Nakamura and Csikszentmihalyi (2009), they definedelismFlow as a
subjective experience, combiningno@ntration on the task at hand, merging of action and
awareness, loss of salbnsciousness, sense of control, tinstodtion, andautotelic experience
(the activity being intrinsically rewarding). They relied on the work of Hoffman and Novak
(2009), i n wsgnificant dispagtigs cdnteoningbadth (1) the
definition/conceptualization of flow dimensions, gl the antecedents, the experience of flow
and its effectsod (Heutte et al., 2016, p. 129
examined and to build their model. For their studies, Heutte @Cdl6)developed the EduFlow
Scale, focused ocogniive absorption, time transformatipandautotelic activity and well
being choosing these as the relevdimensionsf the original nine dimensions of the flow
experience.

Flow scaleshave also been developed to examine the flow experience in partdipant
DGBLs. Fu et al. (2009) proposed the EGameFlow scale with eight flow dimensions
(concentration, clear goals, feedback, challenge, autonomy, immersion, social interaation
knowledge improvementhis instrument had 42 items, using a Lik&tstle 6point format. Kiili

et al. (2012) proposed the Flow Framework fom@&@ased Learning, composed of nitems,
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using a époint Likerttype format, which examined nine dimensions of flawallenge, goal,
feedback, playability, concentration, time distontj rewarding experience, loss of self
consciousnes@ndsense of contrpl, and a c o flosvexpariente I( gph e 1818 d Al he
work was based on the GameFlow questionraiegiouslydeveloped by Kiili and Lainema
(2008), which sought to measureadatefine the flow experience of gamers.

Yoshida et al. (2013), in their examination of occupationaktasieated an FSS
composed of fourteetems It , t oo, was based dimenshbasfftos.z ent mi h
Novak et al. (2000) created an FSSxaraine users in online environments. Martin and Jackson
(2008) proposed yet anothe8St o eval uate participantsdé subjec
using only two measures). Moneta (2021) advocates using a combination of the Flow
Questionnaire (Csiksmémihalyi & Csikszentmihalyi, 1988), the ESM (Larson &
Csikszetmihalyi, 1983),int hei r proposed Acomponential appro
flow as a multidimensional stater ai t vari able (referencing back
dimensionsand tleir interactions).

The lack of consensus on how to identify, define, or measure the flow experience
continues to stymie researchers, and to causision in readers of researdPeifer and
Engeser (2021) postul at e 0 degredwitlarstaradard setofe s e ar ¢
measurement di mensions, especially if HAspecia
antecedents of flowo (p. 428) could be added,
will be defined.

Summary of Literature Review
This literature revievbegan with an examination BIGBLS, their categorization, and

how that categorization has evolved over the years. Next, the study of the imp&lo$, and
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the study of the impact of the LFE DGBL players was presentedhis led to an examination

of the study of the flow experience, its dimensions, and several models describing the flow
experience. These model s r an g etlkir domceptualitatioo an d
of the LFE in the business classroomto €skke nt mi hal y i (1975)6s origi |
conditions necessary to enable flow and his revised model (Csikszentmihalyi & Nakamura,
1989). These were foll owed by Schell (2008) 6s
model to emphasizethéedo and fl ow of the LFE, and finally
model, which further expanded the Csikszentmihalyi and Nakamura model with greater details.

The conceptualization of the flow experience has also evolved over the years; the many
terms andhe theorists proposing them were discus€d¢dhe ninedimensions proposed by
Csikszentmihalyi (1990)alance of skills and challengelear goals;swift, unambiguous
feedbackmerging of action and awarenges®ncentration on the task at hgrsgtnse o€ontrol,
distorted sense of timmss of egpandautotelic experiencehe first three of typicallgrouped
together as antecedents of flow, while the latter six are consittersdbjective state of the flow
experiencesikszentmihalyi, 199Engesek SchiepeTiska, 2021 Nakamura &

Csikszentmihalyi, 2002 Summaries of different clusters of flow dimension names were
presented, along with the theorists proposing them. Finally, the evolution of the methods by
which flow has been assessed was preseamtddliscussed.

While DGBLs have been studies for over two decadesflamndand its impact on
learners and their learning haveen studied foover fourdecades, a review of the literature
revealed a gap in terms of the conceptualizatiahemsessmewnf the LFE duringDGBL
gameplay This gap was reveale@tonly in the studies conducted in th&BL learning

environment, but in the study of flow across disciplines, resulting in difficulties associated with
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generalizing findings (Peifer & Engeser, 20243 the study of theFE duringDGBL gameplay

and its impacts expands to disciplines beyond psychology, education, and educational
psychology, it is increasingly necessary to organize and interpret the previous research, and to
create an update of the stimg base of scholarship. The gaps identified in this process drove

the development of thresearclguestions and the selection of the methodofogyhis study.
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CHAPTER THREE

Methodology

Study Purpose
The purpose of this studyas to conduct amtegrative review examining the stuthe
learner flow experience (LFE) tdarnersengaging witthdigital gamebased learninDGBLS)
applications specifically examining the LFE conceptualization and assessment.
ResearchQuestions
This integrative revi& wasguided by twaesearchguestions:
1. How has the learner flow experience been conceptualized in empirical literature in the
study of karners engaging witigital gamebased learnirg)
2. How has the learner flow experience been assessed in airfigiature in the study
of learners engaging wittigital gamebased learnirg
Study Design
The integrative review methodology is particularly appropriate for this study. Torraco
(2005, 2016) defined the i nt e @mrhahatigenerateseewi e w a
knowl edge ablomwato,20186, . 404)hrpugloceview critique, and synthesis of the
|l iterature in an Aintegrated way such that ne
gener dorraeca2d05,p.356).Callahn ( 2010) expanded Torracobs
that anintegrativereviews f urt her characterized by its MAcor
of a systematic methodology in tHevelopment of theeviewand in the creation of the
synthesized infonation.

An integrative review differs froma systematic literature review in several respects
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(Toronto, 2020). In general, literature reviews have the common purpose of summarizing what is
known about a topic. In particular, both integrative and systeritatiature reviews have the
common purpose of communicating this synthesis to a targeted community, and each must
follow a documented systematic process to achieve their purposes. However, an integrative
review takes a broader approach to the examinafiartopic, which may include both empirical
and theoretical sources to reach its aims. Furthegy$tematic process that drivesiaregrative
reviewi s used Ato identify, analyze, appraise, a
2020, p. 2)Although statistical analysis methods are not included in the review process,
observed significant patteraseto beidentified and included in the findingS8allahan (2010)
of fered that i ntegr at systematicalywtiaoe mscohranhybecevent he au
all) of the Iliterature oB80l)a selected topic ba
Torraco (2005) identified two types of integrative reviews, the first of which examines a
maturetopic thathas a broad and diversified basditefraturewhich has deveaiped over the
years. The second kind examines fAnew or emergg
comprehensive review of the literature. In either case, it is expected that the knowledge
constructed from the synthesis of the literature will ragudt reconceptualization offering a new
perspective on the topanddrawing conclusions from diverse sourcé&srpnto, 2020 Torraco,
2005. The focus of this study the welldeveloped topic of the LFE as it occurdd@GBL
players during gameplathegoalof this studyis to make recommendations and mot
implications for research, practice, education, and application (Toronto, 2020).
Torraco (2005) describes five stages for the integrative review process: (1) identification
of an appropriate topic, J3ustification of the literature review methodology selected, (3)

literature search, (4) analysis and critique of the literature, and (5) synthesis of results.
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Whittemore and Knafl (2005) also describiva-stageapproach: (1) problem identification,)(2
literature search and review, (3) data evaluation, (4) data analysis (whiclsitselten down

into five distinct steps), and (5) presentation. Most recently, Toronto (2020) expanded and
redefined the integrative review processtitig six necessateps (1) formulate purpose and/or
review question, (2) systematic search and selecf literature, (3) quality appraisaf selected
literature (4) analysis and synthesis, (5) discussion and conclusion, and (6) dissemination of
findings.

Specifically, for this studythe Whittemore and Knafl (2005) and Toronto (2020)
approachesere combined to ensure rigor throughoutphecess of analysis, following the
stages listed in Tabk In this table;T o r o riourth ans fifth stage and Whittemore and
Knaf | 6s f bavebedmresomlangoespecifically emphasize the work necessary to
develop and apply a logical classification system for issues, variables, and sample characteristics
that may be identified as part of the study and to ensure an exeténswledge base is

established (Broome, 2000).

Table 4

Overview of Study Stages

Stage Action in Stage Tasks in Stage

1 Problem identification Identify problem in literature ab
Develop research questions 2
Identify review purpose ab

2 Systematic literature Define search criteria °
search and data set Select appropriate databases 2P
selection Initiate search b

Develop inclusion and exclusion criteria to determine
relevant sources 2P
Identify initial variables of interest 2b

3 Literature appraisal Evaluate quality of primary sources using initial variables ab
Identify potential keywords to aid in filtering 20
Explore themes to refine approach to problem 2
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Stage  Action in Stage Tasks in Stage

4 Data analysis Data reduction via overall classification system ?
Extract and code data 2P
Create matrices to enhance pattern visualization b
Identify patterns, themes, and relationships 20

5 Analysis and synthesis Examine patterns, themes, and relationships identified 2b
Synthesize information gathered 2
Draw conclusions 2b
Identify recommendations and implications &0

6 Present and discuss Create concise summary of major findings and key
findings contributions 2
Support conclusions, recommendations, and implications 2P
Identify and detail limitations 2
Write results and research agenda &b

a Toronto, 2020
b Whittemore & Knafl, 2005

Study Process

The process of following a comprehensive method and reporting in such a way that the
method can be replicated is necessary for an integrraview to be considered rigorous
(Toronto, 2020). To ensure rigdhesix stagedollowed are designed to execute robust,
replicable procedures.
Stage 1: Problem identification

The identified problem and defined questiarese described previously this paper,
andtogether drove theelection of the integrative review as the appropriate research
methodology. Next, the purpose of the review was developed: to conduct an integrative review
examining the study ahe LFE when they are engaginvgth DGBLS by researchers in
disciplines both within fields normally associated with educational research and extending to the
fields of computer science, data scienc®r experience desigand game design. The goal of
this reviewwas to generate new knowledgbout(a) howthe LFEconceptualizeih theDGBL

environment(c) howthe LFEand itsdimensionhave been assessaftier DGBL play, (d)
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patterns and issu@sthe existing data, an@) a research agendas well agpractical
suggestions.
Stage 2: Systemtic literature search and data set selection

Stage Xtaredwith the identification of keywords, which infoedthe direction of a
computerized data searchhese efforts erefollowed by amanualsearch of databasasing the
references and bibliogra@s of the articles identified and review@boper, 1986)This data
collection phaserequse¢ he us edeffi Mmeme|lIliterature search st
Knafl, 2005, p. 548)Use of clearly defined search strategies reduces the potential for
insufficient or biased search results, and may increase the accuracy of the papers included in the
data set in terms of meeting the needs of this study (Cooper, 1998; Whittemore & Knafl, 2005).

To conduct this integrative review, academic databases, ingl&B®COhost databases
specifically:ERIC, Education Research Complete, PsychINFO, and Computers & Applied
Sciences CompletandJSTOR databasgspecifically including=ducation, Bychology, and
Computer Sciengevere searchedrhe WorldCatandIEEEXplore databasewerealsosearched
In addition, a higher education librariaragengaged to ensutbe selectedatabases would
yield the most results, and to assist in the egfiant of the search strategies.

The ke terms used for this search wesdensive Even though this integrative reviesv
focused orDGBLs, other terms such as compubarsed learningamescomputer games for
learning, and serious computer garhase beemised to describBGBLs andthuswerealso
included in the keyword searchddelist of keywordsearch terms may be foumdAppendix A
of this document. The terms relatingD@&BLs were chosen after evaluating similar literature
reviews Bittencourt et al., 201@jos Santos et al., 2018). Thensultation with the higher

education Ibrarian assisdin the process of refining and modifying the list contained therein.



40

The combination of the terms identified in Appendix A yezld wide range of literature
to review; limiting the search to pemviewedempiricalstudies published inriglish in the last
tenyearshelpedfocusefforts reducirg the number of resulis this data set to 4,278nce this
data setvas collecteda systematiprocessvasfollowed to screen and document the data sets of
papers identified during searches dmel teasons for their inclusion in or exclusiorhe final
data set fortis study.To answer the research questions as pose@siessential that only
relevant empirical studieserereviewed as part of thstudy(Martin et al, 2014; Pentland et al.,
2011) theoretical articles were collected and housed in a separate data set for examination and
support data during the study procédseinclusion criteria used to examine theicletitles and
abstract®of potentially relevant papers identified iretfirst database searches are in Table

Foll owing the sear ch of antebty approanhp U tCeroipze d
1986, p. 41) \asapplied. Cooper describes tinethodas a manual review of the references and
bibliographies of the papers iddigd and reviewegdwith the expectation of discovering
additional valuable sources for the studyilizing this ancestry approach, the references cited in
the studies collected identified additional articles. A manual search of all of the issues of the
mostcited journals waalso executetb ensure no articles were overlooked during the search
process. All potentially eligible articles were included in the data set examined.

The full systematigrocess, its rationale, aiitd resultsare documented inable 6.The

list of the articles that were ultimately selected for the data set may be found in Appendix C.



Table 5

Inclusion Criteria for Data Set

Criteria

Empirical Study

Study focused on the digital game-based learning environment

Study focused on the examination of flow in learners

Study focused on the examination of learning

Study focused on the intersection of the flow experience in learners, learning, and DGBL learning
environment

Study published between 2011 and 2021 in a peer-reviewed journal

Study published in English

Table 6

Summary, Selection Actions, Articles for Data Set

41

Quantities  Action Reason for Inclusion / Exclusion

4,273 articles identified through database searches as potentially relevant; references imported into
citation manager (Zotero)

980 references identified as possibly relevant via examination of article title
100 duplicates removed

880 studies screened via title and abstract against inclusion criteria
667 studies excluded
213 studies assessed via full-text analysis against inclusion criteria
157 studies excluded
72 Did not examine the flow experience in learners
30 Did not examine DGBLs
16 Theoretical pieces, not empirical studies
14 Conference paper - not peer reviewed article
11 Did not examine the intersection of DGBLs and flow
6 Did not examine learning
4 Did not examine the intersection of DGBLs and learning
4 Dissertation i not peer reviewed article
10 studies added during ancestry review / full text analysis
66 studies identified for final data set
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Characteristics of the Studies Included in the Data Set

Once the peereviewed articles were selected for inclusion in the data set, an analysis of
their characteristics was performed. The finsalysisdentified the ountries in which the
studies were conductednd the journals and years of their publications identifibée locations
and typeof the learner populations across the empirical studies was also examined. The number
of studies conducted with learners iaian represented 45.5% of the studies included in this
data set; studies conducted in the United States represented 18.2%, while 9% of the studies were
conducted in Finland. The balance of the studies (27.3%) occurred in the reMdiommtries.
One stidy was conducted in Africa, nineteen were conducted in Europe;fibuntyvere
conducted in Asia, and twelve in the United States. No studies were found for inclusion in the
data set that were published from Australia, South America, Canada, or Menestu@y(Kiili
et al., 2015Wwas conducted itwo counties (see Figure )l

Figure 7

Counts of Studies Included in Data Set, Organized by Country of Study

Spain M 1
South Korea m 1
Portugal = 1
Nigeria m 1
France m 1
Cyprus = 1
Germany mE 2
Czech Republic mmm 2
Austria . 2
Turkey mmmmm 3

China mmm 3
Finland s 6
United States IIEEEEEEEEEENN——— 12
Taiwan I 31
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The next analysis examined the journals in which the empirical articles identified for the

dataset were published. Thidgne different journals are represented in the datd geff, the

journals appear in the data set ofs®e kgure 8.

Figure 8

List of Journals in which Studies Included in Data Set Appeared
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Information Technology & Peop| e
Educational Media Internationa s
Computer Assisted Language Learnimgms
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Journal of Science Education and Technologym
International Journal of Distance Education Technologiessms
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Educational Technology & Societym—
Education and Information Technologie s
British Journal of Educational Technologyss
Australasian Journal of Educational Technologyss
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International Journal of Serious Gamcs
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In the data set, the journ@bnputers & Educatiorwas the source of eight of the articles.

Computers in Human Behaviwafas the source for seven, tikernational Journal of Serious
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Gamesfive, and each dEducational Technology Research & Development, Interactive
Learning Environmentsand theJournal of Computer Assisted Learniwgs the source for four

of the articles. The years of publication are depicted in Figure

Figure 9

Number of Publications by Year in Data Set
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—8— All Fields Computer Science

As the articles in the data set were analyzed, a numizertioérs were noted as appearing
more frequently than other&cross the 66 studies, a total of 171 individual authors were cited;

32 of them appeared more than ont8appeared three times or moreg$egurel0).
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Figure 10

Authors Contributing Most Frequently in Included Studies
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Finally, an analysis of the learners who participated in the studies was performed. They
were of a wide range of ages, ranging from seven to over 60. TAfveatyf the studies were
conducted using undergraduate studestsaaticipants, eight focused on high school (ninth
through twelfth grade) students, thirteen focused on middle school students (sixth through eighth
grade), and.8 focused on elementary school students (first through fifth grade). Five of the
elementary shool focused studies included sixth graders because those elementary schools
extended to that grad8ix of the studies focused on néormal educational settings, including
afterschool programs and volunteer populations (Bressler & Bodzin, 2013; Raabla2613;

Huang et al., 2019; Liu, 2017; Oksansen, 2013; Tlatieey et al., 2018). Of these populations,

three supplemented participant groups in otherwise formal educational settings (Bressler &
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Bodzin, 2013; Huang et al., 2019; Oksanen, 2013). Théauof participants in the individual
studies ranged from a low of twerttyo students (Tsai et al., 2016) to 1,011 individuals
submitting validated responses (Silva et al., 2019). In Figlyra tisualization of the learner
groupings is presented; thataers studied in formal educational settings are grouped by
education level, while all neformal educational settings are gathered into a single group for the

purpose of this visualization.

Figure 11

Learner Groups Organized by Educational Setting

Non-formal
educatio i

hiversity students

Elementary Scho
students

chool students

students

Note: Three studies included students from multiple educational settings (Bressler & Bodzin,
2013; Procci et al., 2012; Rachmatullah et al., 2021)

Upon the completion of the analysis of the selected data set, the procks#ibfing the

initial codes ad data extractioegan.
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Stage 3.Literature Appraisal

Cooper (1998) offers that the selection of initial codes when conducting an integrative
review eases the process, and improves the outcome of the study. bitamhphat relevant
data beextractedrom the data set identified in Stage 2, and that the data be stored in a table to
allow for the visualization of themes, patterns, connections, and relationships (Whittemore &
Knafl, 2005).The empirical studiewereexamined to identify the commonalgiend differences
in the application of these theoretical sttes and the ways in which thesearchers applied
the theories in practic&heoretical articleseferenced by thempiricalresearchers in their
studieswereleveraged tastablishdocumentand understandefinitionsprovided in studiesf
theLFE, theflow dimensionsand theproposedaissessment methodologies for identifying the
incidence of flow in individuals participating in an activity.

The initial variablegised in this stage wergl) theoreticalframework of flow(2) flow
variables examined(3) assessment toa@nd(4) assessment variables measurEldese data
werestored inworksheets ira Microsoft Excelworkbook Theinformation regarding howthe
LFE was examined in each individl empirical studyvascollected from the methods discussion
of the articles in the data set,\@asthe information regarding the assessment tool(s). Udeal
variables measured vihe assessment tool(s) used weaptured via an examination of both the
methodology and results sections

Thetheoretical framework of flowariable captur@the theorists upon whose work the
researchers are basing their identification ofltRE, its variable and their descriptions, and the
methods by which these shoulddssessed (e.dCsikszentmihalyi, 1975Jackson & Marsh,

1996. This information was found in a variety of different sections of the included articles,

including the background, theoretical framework, methodology, and discussion sections.
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Thevariableflow variables examinedapturel the flow variables the researcher identifies
as being of interest to thestudy, using the nindimensionsdentified byCsikszentmihalyi
(1990 as subcategorigbalance of skills and challenge, clear goals, swift, unambiguou
feedback, merging of action and awareness, concentration on the task at hand, sense of control,
distorted sense of time, loss of egogautotelic experiengeandan additional subcategory of
fOthero asa priori codes T Q@tlew i s u b ¢ wasuseagl 6 capture study variables thatld
not matchthe ninepreviously identifiecsubcategorieésee Appendix B For all subcategories,
theinformationcapturedook the form of a word or short phragetwasidentified in the
appropriate column of the codimgprksheetFor example, if the researcher specified the
examination of thélow dimensionfimmersiom , waschaptured irone oft h &thefdo ¢ od, u mn
whil e t he echdlangefsladltalanrced wd uhid be dagndeofr ed i n th
challenges and dkso category The variablesaptured it h &thefdo s u b gwetee g o r
absorption,action orientationautonomygconfidencecompetence, curiosity, engagement,
enjoyment, extrinsic motivation, flow antecedent, flow experiéneacy of performance,
gamdulnessjmmersion, interest, intrinsic motivatiojpdgment, perceived ease of use,
perceived uncertainty, plapility, satisfactiontelepresenceandusability.

The variableassessment toohpture the assessment tool type used by the researcher in
thecourse of their study (e.g., pestperience questionnaire, eight questions on agfoist
Likert scale; posexperience questionnaithyreequesions on a sixpoint Likert scalefour
openended questionsand the theorist(s) from whose work they sedrthe assessment
instrument Finally, the variabl@assessment variables measuasusedand documenteih the
same way as thitow variablesexaminedariable whereby the information provided by the

researchers in the discussion of their methodoleggrcaptured in terms of thee priori
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dimensionsa n d Q@ thhesutitategorieshe information codethcludel thename of the
variable as identified in the study and theestions or statements the researchers used in their
assessment tools to solicit tieedback they needed to assesgtleer t i dFEpSEent s 6
Appendi x B for the vathetabludcmd mg o assessinerdsotr o etalt
and conceptualizations
Stage 4: Data analysis

I n research reviews, datoaderédrcoded, ajegolizedar vy s o
and summari zed into a unified and | Goopergr at ed
1998, as cited iNVhittemore & Knafl, 2005, p. 550). Whittemore and Kn@005)further
arguelt hat a @At hor ougét ards0)aelthe data eltected framenimany

sources, and the synthesis of the evidence are the goals of this stage. The strategies to be used,

they continue, Ashould be explicitly identifi
constantcmpari son met hod converts information extr
categories, facilitating the distinction of p
Cresswel | and Poth (2018) desc(pilB6gdudngwhgeh i t er a

the researcher examines and revisits the source information to manage, organize, describe,
classify codes, classify themes, develop and assess interpretations of the information, represent
and visualize the data, and finally, toateean account of the findings. There are four steps in the
data analysis using the approach of constant comparisaed{gedata via overall

classification system, (2) extract and code data, (3) create matrices to enhance pattern
visualization, and (didentify patterns, themes, and relationships (Whittemore & Knafl, 2005).

Each of the steps is described in the following paragraphs.
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Reduce dta via overall classification system.
Whittemore and Knafl (2005) advise researchers in this phase to dividsdimees into
Asubgroups according to some | ogical system t

wasorganizedoy the research question with which it was associated during the extract process

Extract and code data.

The data extracted froeach article according to the initial variablesshoused ira
Microsoft Excel workbookallowingfor the simplification, abstraction, focusing, and
organi zation of data into a fAmanagealblhee fr ame
process beganith a close examination of each of the 66 studies included in the data set, with
the intention of identifying the information to be extracted. This data included the theoretical
frameworks and their sources, and the assessment approaches and toolsastiizdidas tha

priori codes for each of the conceptualization and the assessment categories.

Create matrices to enhance pattern visualization.

The extracted dataasorganized into matrices, arranged arouatkgories related to the
initial variables These categories werlow framework, flow variables, variable definitions,
assessments usehdvariables measuredtach of these individual worksheets contained the

specificvariablevaluesidentifiedduring the data extractiomd coding process (sd-igure 12
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Figure 12

Graphical Display, Assessments Used in Studies

e
i

__bT ==dSprsTee

Identify patterns, themes, and relationships.

The final step of this stageinvodbe n fii t er ati ve process of exe
of primary source datainordertod ent i fy patterns, themes, or r ¢
Knafl, 2005, p. 551)Conceptual map and tables wengsed to illuminate the relationships,
clustering, common and wunusual patterns, or f
(Whittemore & Kndl, 2005, p. 551)This process began with highlighting and cetdoding the
information in the initial graphical displays to enhance readabilityuaderstandability (see
Figure 13. The graphical display enhanced the visualization of the individualdimensions
as conceptualized or as assessed in the studies included in the data set. It also facilitated the

identification of patterns of approach and clusters of usage.
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Figure 13

Graphical Display, Assessment Variables and Statements

An iterativeprocess of articulation was used to identify and organizéhowyght
processes around the goals of answering the posed research questions. This articulation of the

information in the graphical displays formed the foundation of the analytical approado used
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identify the patt erOthew awmar iraeH padrisvaotabteshti pes of t h
Repeating the process as new insights were unearthed and captured in the dissertation diary
allowed for a more complete analysis of the data extracted. Fiaaliterative process of
sorting, filtering, and restructuring the coded data was then employed to further enhance and
expand the results derived based on the insights derived during the articulation process. In each
case, the purpose was to specificatlgi@ss the research questions posed and the related
insights.
Stage 5: Analysis and synthesis

Wittemore and Knafl (2005) include the analysis and synthesis of the data as part of their
data analysis process. Here, however, it is identified separatelytfeopnocesses in Stage 4 to
ensure the data are clearly delineated before conclusions are drawn. ThHiegtagwith an
examination of the studies included in the data set and their characteristics. dfitixgla
examination of the patterns, themasd relationships/asidentified. This processas
performedsuch that the patterns and relationshipstifled in stage four mighbe
conceptualized at a higher | evel Aof abstract
(Whittemore & Knafl, 2005p. 551). Eacltategorysubgroupgdentified for the matrices created
in Stage 4vasanalyzed and the important conclusions of each subgraspummarized and
integrated into a comprehensive portrayal of the information gatheaetl. set of assessment
gusstions provided by the researchers was verified against the identified source framework
(when possible)The source questionnaires referenced in the studies were compiled into a single
document to enable more thorough analy8a®cord of all analysis destons hunches,
thoughts, and ideatirectly related to the interpretation of the datskeptin the dissertation

diary. The specific processes employed for each Research Quiedinovs.
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Preparing to Addresfesearch Question 1

To prepare to answer Bearch Question 1, each of the 66 studies in the data set was
examined to identify the key theorists upon whose work the study of the LFE in learners playing
DGBLs was predicated. 267 individual sources were cited in the theoretical frameworks of flow
andthe LFE duringDGBL gameplay and its impact on learning. In terms of the theoretical
frameworks for the LFE that were used in the studies included in the data set, Csikszentmihalyi,
the father of the study of the flow experience, was the authorautba of ten of the most
commonly cited articles, with a total of 107 citations across the data set. Kiili, the most prolific
of the researchers in the field of the study of the LFE@BL players, was author or @uthor
of four of the articles most commontited, with a total of thirtyeight citations across the data
set. Hoffman was third most cited, with thirteen citations, Pearce was the fourth, with eleven
citations, and Webster was represented with ten citations. See Figure 14 for the frequency

analyss of these researcher citations.
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Figure 14

Frequency Analysis, Most Cited Sources for Flow Theoretical Framework in Data Set
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Next, | sought to identify how the LFE was conceptualized in the articles included in the
data set, in an iterative proceBgst, | examined of the flow dimension variables identified by
the researchers in their studiaadthen,| identified and analyzedt he r esear cher sdé e»
of the flow dimension variables were identified and analyzed. Next, | iteratively conthesed
explanations, bringing them back to the context in which they were proposed and the structure of
the nine flow dimensions identified I@sikszentmihalyi (1990). Finally, the flow dimension

variabl es initOtkeldol ¥ ait e g lo ntijed as eynamynts kb eeepiiori
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nine flow dimensions on the basis of their respective explanations by the article authors.

Addressing Research Question 1

During the initial coding process of the flow experience variables defined in the studies,
thea priori codes used to organize tbenceptualizationlata collected werthenine flow
dimensiongefined by Csikszentmihalyi (199ndthes e par at e c a®Otlkepor W hleab el
vari abl es i Oteedt isfuibedtiemyotriye wier eblishar t her e x ami
understanding of the intent of the researchers in the data set through the lersspyfdhe
codes. This examination revealed that many of these additional variables were also synonyms for
thea priori flow dimensions, and, as su@re discussd within the findings associated with the
a priori code to which it is comparable. Appendix B lists the synonyms identified during this

process.

Addressing Research Question 2
To answer Research Question 2, | sought to capture how the learner floveespdad
been assessed in the studies included in the data set, a process requiring an iterative process of
examination of the information presented in the studies. First, an examination of the types of
assessment tools used by the researchers in theiestuas conducted, then, the ppisty
assessment tools sources for each study were analyzed. Next, the frequencies of the individual
flow variables measured in each study and how each was captured and examined in an iterative
process. Following furthemalyses, the themes for the variables were explored. Finally, the flow
di mension variabl e Othetnicatad dor y nwd rued eidd @ mt it fhiee
a priori flow dimensions based on the statements or questions utilized in the studies.
Assessment Instruments Used in Studieb the 66 peereviewed articles that were

included in this integrative literature review, the majority of the researchers relied guigyost
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assessment tools (referred to as questionnaires or surveys in the)aatianistered to their
participants. Some of the articles expanded their discussion of the numerical findings with
gualitative data gathered from sestiuctured interviewsBerry, 2021 Bui et al., 2020Liu &
Song, 2021 Theodoulou et al., 2015Vang ¢ al., 2017 Yang & Quadir, 2018Zheng & Spires,
2014 Zou et al., 202}, answers to opeanded question<hen et al., 20%4.iu et al., 2011
Theodoulou et al., 20)5and analysis of teacher or observer I&yg$¢sler & Bodzin, 2013
Bressler & Bodzin2016 Liu et al., 2011Zou et al., 202l In some cases, the researchers
provided the questions used for the qualitative portions of their study; those questions were
leveraged in the findings for Research Question 2.

Across the articles, 48 sources foe Likertstyle scaledassessment instruments used
were identifiedThese Likert scales ranged fronpbint to 7point scales, while the number of
items presented to the participants to rank ranged from two th&Yesearchers used the
guantitative dat gatheredrom the Likertstyle measurement scakesestablish whether the
participants achieved flow, and to what extent it was experienced. The data thus gathered for the
individual variables examined was often recombined to establish levels relattstaicts such
asflow experiencer flow antecedent

Assessment InstrumentSources In most cases, the researchers listed the inspiration or
source for the pogilay assessment instrument that they developed or used for their studies.
Faiola et al. (203), Hong et al. (2016), Hong et al. (2017), and Hong et al. (2019) did not.
However, in each of these studies, the statements presented to their participants on the
assessment instrument were included in the study. Timgy of the studies included ihd data
set either did not include the statements or questions from their assessment instrument or only

included example questions or statements (e.g., Hwang et al., 2012). All of those studies
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specifically cited the source for their approach to meastinedow experience of their
participants, and all but one (Theodoulou et al., 2015) specified the number and nature of the
statements presented to the participants.

Al'l but nine of the researcherso6 works off
adaped from, translated from, and/or modified from an original source material (Baumann et al.,
2016; Brom et al., 2014, 2016; Hwang et al., 2012; Ninaus et al., 2015; Ninaus et al., 2020;
Procci et al., 2012; Silva et al., 2019; T€hakey et al., 2018). Whel 48 individual sources were
cited, several were used most frequently as inspiration or as a source for {plapassessment
instrument: Pearce et al. (2005) was cited eleven times; Kiili (2006) was cited seven times; Kiili
and Lainema (2008) was citdutee times; Kiili et al. (2012) was cited three times; and
Rheinberg et al. (2003) was cited seven ti mes
cited seven times as the source for four different flow measurement scales. Bressler and Bodzin
(2013)and Hong et al. (2016) adapted their individually developed assessment instrument for
their studies included ithe data set. Yeh and Lin (2Q1developed their survey for a study they
performed for the Taiwanese government, but did not include the stateimn their article, nor
was the source study available.

Assessment VariablesTwenty-nine of the studies provided the statements or questions
they used to solicit input from learners in terms of their experiences while participating in the
studies. Ofhie thirtyseven that did not, all but three (Aremu & Adebagdo, 20h&pdoulou et
al., 2015 Yehand Lin 2016) provided information, often supplemented with example
statements (e.gChen et al., 2038H4wang et al., 20L2Hwang et al., 2015 that cleany
identified the previouskgreated assessment instruments they adapted or modified for their

studies. Aremu and Adebagdo (20IB)eodoulou et al2015) and Yehand Lin (2016
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provided no example questions to elaborate on the approach used in tlssimasse. These
identified instruments were sought out as supplemental materials in the course of developing the
response for this research question.

An iterative process of analysis was conducted, comparing the variables measured by the
researchers anddtstatements used to determine the player experience of those variables across
the studies included in the data Jdtis was ged to establish the presence of or level of
experience of each of the v althem bV a ranittanlitie @ sv e d
structure of the priori variables of the flow experience, identifying these variables as synonyms
of the original nine flow dimensionBour studies either did not examine floev experienceas
an independent variable or as a constructponteng their findings (Chen & Lee, 2018; Hamari
et al., 2016; Let al., 2012; Wang et al., 201 Tnstead, they examined specific variables or
constructs they defined in their methodology. Two studies, Li et al. (2012) and Liu et al. (2011),
used a sing Likertstyle scaled survey statement for eachateived challengaendperceived
skill to identify whether the flow state had been achieved during the course of play, arguing that

fim bal ance of perceived chall esigee and skill

w O

Csikszentmi halyi 6s pow is based on the bal anc

anactivio (Liu et al., 2011, p. 1912).

Finally, the findings associated with the&a priori variables and thow experience
construct were examined to identify the synonyms and themes of each.
Stage6: Present and discuss findings

Whittemore and Knafl (2005) do not place limits on the method by which the conclusions
of integrativereviews may be presentethey instead advocafer researchert present their

findings in a comprehensive framework that

n

c
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contributes to a new under st anTheultimdegdqaMé at t e mo
holistic understandingo (p. 552) of the topic
contributions vascreated, and all conclusions, recommendations, and implicatiengs w

supported using evidence generated during the previayesstae synthesis of the findings into

a set of researcher guides represents the significant contribution of this study. They can be found

in Appendix D. kndingsfor this studyarein Chapter 4and the discussions of the findings, the
limitations of thestudy, and the contribution of this study, as well as future direction for research

are in Chapter.5
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CHAPTER FOUR
Findings

This chapter is a presentation of the findings of this integrative review, following the
iterative comparisons of patterns anstitictions of the studies included in the data set.
Findings of Research Question 1

Research Question 1:

How has the learner flow experience been conceptualized in empirical literature in the

study of learners engaging withgital gamebased learning

The findings for Research Question 1 are organized in terms of Csikszentéinibalyi
(2990 flow experience dimensions and include a summary of the synonyms for those
dimensions utilized by the researchers and the major themes of their conceptualizatitow The f
di mension fisynonyms, o0 (the varying terms wused
dimensions), identified by their use in their conceptualization and examination@GBe
player LFE, may be found in Appendix Bhe first three dimensionbalance of skills and
challenge clear goals andswift, unambiguous feedbaake often grouped together and referred
to as antecedents or precursors to the flow experi€siksgzentmihalyi, 1975, 1990, 199The
latter six dimensions of the flow experienoggrging of action and awarenes®ncentration on
the task at handsense of controtistorted sense of timss of egpandautotelic experience
are often grouped together as the subjective state of the expeNetkeanura &
Csikszentmihalyi, 2002

Balance of Challenge and SkillsThe analysis of the definitions of this flow dimension
across the studies included in the data set revealed several therBasaritgis the learner

perception of their skills in terms of the perceived challenges, reflgctit he pl ayer 6 s at
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use theiskillsto meet the challenges. This perceived balance creates a sense of competence in
the player, and establishes their achievement expectations. (2) Game challenges should adapt to
player skills, and as their skillmprove, the challenges should also increase, and (3) the flow

state occurs and is conditioned by this dynamic balance.

Variable terms that emerged as synonyms for this flow dimension Actren
Orientation, Bal ance bet siemands(Balandesbetieln Skilss and
and Challenge, Challenge h@llenge /Skill Balance, Challenge ando@plexity,Challenge and
Perceived Skill, Challenge Enabling Absorption, Challenge Matched to Skill, Challenges Trigger
User Skills, Competence, Confiden€orrelation between Challenges and Skills, Feeling of
Frustration, Mastery, Perceived Balance didllenge andkills, Perceived Challenge,

Perceived Competence, Perceived Match of Challenges to Skills, Perceived Skill, Perceived
Skills Should Match Chieange, Perceived Uncertainty, Perception that Challenges Are Matched
to Oneds Ski |l Ikills,are\Ral 6uted potGivemn €hallehgast Plagability,
Playfulness, Skill, Speed and Ease of Use, Tensgahility,andUsability by Rayers.

Clear Goals.The analysis of the definitions of this flow dimension revealed several
themes: (1) the perceived presence of clear goals is expected to facilitate player success; (2) the
goals presented to ti®GBL player should be related to the learning olyes of the game; and
(3) knowing inrgame DGBLgoalsprior to playfacilitates player achievement of tlearning
goals).

Variable terms that emerged as synonyms for this flow dimension Giargty of Goals,

Clarity of Objectives Clear and Known Goal€lear Estabishment of Goals, Clear Set of
Goals, Coherence of thec#vity, Fluency, Focused on Goals, Goal Clarity, Goals, Goals and

Rules, Open and Clear Goals, Perceived Goals, Rules and Concrete Goals, Rules and
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Constraints,andRules and Set @als.

Swift, Unambiguous FeedbacK.he analysis of the definitions of this flow dimension
revealedseverakthemes: (1jhe provision ofelevantijmmediate feedback during gameplay
keeps the player focused on their activities;jiifyontextswift and unambiguaifeedback helps
the learner monitor performance and progoksing DGBL gameplayand (3) the players must
perceive the irgame feedback provided as useadtionable, and meaningful. Feedback was
noted as allowing the players to use the feedback terstaihd their progress; it was not,
however, used by the players as a source of reflection.

Variable terms that emerged as synonyms for this flow dimension Geggitive and
Immediate Feedback, Continuous and Immediate Feedback, Feedback, FrequEstyzbed
Feedback, Immediate and Appropriate Feedback, Immediate Feedbatkyambiguous
Feedback.

Merging of Action and Awarenesd.he analysis of the definitions of this flow dimension
revealed two themes: (1) duribysBL gameplay, the player activibecomes spontaneous and
almost automatic; and (2) durii@GBL gameplay, the player becomes increasingly involved in
the game environment.

Variable terms that emerged as synonyms for this flow dimension Aetren /

Awareness Merging, Activity Becomes i8paeous and Almost Automatic, Complete Immersion,
Immersion, Merging of Action and Awareness, Playability, Sensory and Imaginative Immersion,
andTelepresence.

A unique issue to this dimension include a disagreement about the first theme. Kiili et al.
(2012) and Kiili et al. (2014) offered a criticism of this theme, stating the merging of action and

awareness yielding spontaneous or almost automatic responses was inappropri@&BlLthe
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learning environment. They viewed the evolution of the player deswio the level of
spontanei ty as wgohteast,ithe pribciples,of eaperferdial and gpnsfiuictive
learning approaches gives emphasis to the fact that learning is an active and conscious
knowledgeconstruction procegKiili et al., 2014, p. 36). In response, Kiili et al. (2012 & 2014)
opted to use the variable nam@nersionto examine this dimension in their articles. In their
identification of the variablanmersion Kiili et al. (2012) described the phenomenon as
fimmersion means kbeming physically or virtually@ar t of t he experience i
al. (2020) shared this view.

Concentration on the Task at Handr'he analysis of the definitions of this flow
dimension revealed three themes: (1) concentration is a statemmge and focused attention on
the task, (2) when concentrating, DE&BL player has no cognitive resources remaining for
irrelevant information; and (3) the LFE is characterized by a high degree of concentration on the
part of theDGBL player during ganaay.

Variable terms that emerged as synonyms for this flow dimension Ateeation Paid to
a Particular Task, Concentration, Concentration on the Event at Hand, Concentration on the
Task, Concentration on the Task at Hand, Deep Concentration, FluEReyformance,
Focused Attention, Heed, High Concentration, High Degree of Concentration, Highly Focused
Concentration on the Activity, Increased Focus of Attention, Intense and Focused Concentration,
Intense Concentration, Perceived Concentration, Sthkailb ConcentrationandTotal
Concentration.

Sense of ControlThe analysis of the definitions of this flow dimension revealed several
themes: (1pense of contraklates tdGBLp | ayer s6 feelings of behavi

autonomy; and (23ense of aatrol relates to the possibility or perception of control, rather than
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to an actuality; (3PGBL players may enter the flow state when they interact with and feel
empowered within th®GBL environment; and (ApGBL players experience choice, freedom,
and @portunities to participate in sedklected activities, all of which directly relate to the
discussions o$ense of contracross the studies included in the data set.

Variable terms that emerged as synonyms for this flow dimension during the analysis
were:Autonomy, Control, Deep Sense of Control, Domination, Judgment, Opportunity to
Control Situation, Perceived Autonomy, Potential ContiatjSense of Control.

Distorted Sense of Tim&.he analysis of the definitions of this flow dimension revealed
a sngle theme: (1) durin@GBL gameplay, players experience an altered awareness of the
passage of time. The researchers who described this dimension referred to players losing their
sense of time, perceiving time as having no meaning, or as passing nofg guslowly.

Variable terms that emerged as synonyms for this flow dimension Mézeed Sense of
Time, Distorted Temporal Experience, Loss of Time, Time, Time Distortion, Time Passing
Rapidly, Time Transformation, Transformation of Tiareg Unawareof Time Spent / Flow of
Time Spent.

Loss of Ego.The analysis of the definitions of this flow dimension revealed two themes:
(1) duringDGBL gameplay, players can ignore the perceptions or opinions of others; and (2)
while playing, extraneous informatiamexcluded and the learning experience may be increased.

Variable terms that emerged as synonyms for this flow dimension Meserption,

Active Engagement, Emotional Engagement, Engagement, Engagequexted as a state of full
concentration)Engagemet and Competition, Interaction, Loss of Ego, Loss of Self
Consciousness, Loss of Oneself, Peer Interaction, Perceived Relateshtkxscialization as

Connected to Engagement.
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Autotelic ExperienceThe analysis of the definitions of this flow dimensienegaled
three themes: (1) theutotelic experienceesults from the participation in an activity which
produces its own rewards without any outside reward; (2uketelic experienceefers to an
activity that is done simply because it is worth doingt €8) theautotelic experiences the
consequence of the flow experience.

Variable terms that emerged as synonyms for this flow dimension ivéeeling that
the Activity is Innately Rewarding, Achievement, Autotelic Experience, Autotelic State, Guriosity
Emotion, Enjoyment, Experience Consequence, Extrinsic Motivation, Flow Consequence, Frame
Story, Fun, Interest, Intrinsic Motivation, Intrinsically Rewarding Experience, Learning,
Motivate to Higher Performance Levels, Motivation, Negative Affect, Rext&njoyment,
Perceived Learning, Playfulness, Positive Affect, Positive Emotions, Positive Enjoyment,
Positive Value, Replay Intention, Rewarding Experience, SatisfactioracBaddization, Sense
of Discovery, Situational Interest, Skills Developmen®atcomes, Tension, User Enjoyment
andUtilitarian Motivation.

A unique issue to this dimension was the inclusion of a variety of theoretical approaches.
Three articles (Hamari et al., 2016, Hong et al., 2018; Kiili et al., 2021) identife@stor
situational interesin their examination of the flow experience. Hamari et al. (2016) explained
the vari amti erest adi ngcths attention, repects i
to continue engagement in an activity, and is relatediod achievement ( p. 72) . Whi |
conflation ofintrinsic motivationandflow experiencevas observed in some of the articles in the
data set (e.g., Buil et al., 2017), some researchers referred to theorists including Csikszentmihalyi
and Moneta (1996 Hwang et al., 2012) and Ormrod (2011) (Yang & Quadir, 2017) to establish

their definitions ofintrinsic, extrinsic andutilitarian motivation These definitions were noted
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and analyzed during the process of identifying the themes for this flow dimeastwere
included in the findings.

Flow Experience.The analysis of the definitions of the flow experience as a constructed
dimension across the studies included in the data set revealed one theme: (1) the flow experience
is the optimal experience, a psgtogical state during which when involved in a gdaven
activity that nothing else seems to matter, and is one in whidd@t. player continues
gameplay for its own sake. The activity triggering the flow experience may not be perceived as
enjoyable dring the moment of occurrence, but it is viewed as enjoyable or satisfactory after its
conclusion.

Variable terms that emerged as synonyms for this flow dimension during the analysis
were:Absorption of Activity, Flow, Flow Experience, Flow Experiencasbwict, Flow Level,

Flow State, Fluency of Performan@dMultimedia Flow.

It is important to note that no consensus exists about the best measures with which to
establish or capture tlilww experienceonstruct or about the best terms to use to dusthis
construct.

Summary of Research Question 1

Organized in terms of Csikszentmih@y§L990) nine flow dimensions, ttamalysis of
the definitions and theoretical frameworks utilized across the studies included in the data set
revealedhethemesandsynonymspresented in this section. The situation of little agreement on
the exact terms that should be used to name the flow experience variables, the definition for
these variables, or how these variables should be conceptualized prior to desigrdyga stu
examine this state in playersDGBLSs across the 66 articles included in the data set was

recognized and illustrated. Of the many variables identified across the studies, all but one of the
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fOthe® variabl es wer e i dapribridimensidnsl@asedenyhe ony ms f o
information presented in the studies. The additional variable is the coriktwietkperience
Not examined as part of this question were flow antecedent constructs, although some of
the studies included in the data set didA®a construct, typically identified as comprised of
balance of challenge and skills, clear goasdswift unambiguous feedba@Rsikszentmihalyi,
1990), it is not a primary flow dimension or expression of the LFE itself.
Findings of Research Questiow#?2
Research Question 2:
How has the learner flow experience been assessed in empirical literature in the study of

learners engaging wittigital gamebased learning

Assessment Variables Measured

During the initial coding process for the examinationhef assessment variables
measured in the studies included in the data seg phi®ri codes representing Csikszentmihalyi
(1990)6s nine f | o Wwaladce of skillssandocinaenge,eleae goalss savift, (
unambiguous feedback, merging of actima awareness, concentration on the task at hand,
sense of control, distorted sense of time, loss ofagigutotelic experiengewith the addition
of a separat eOtherat aper y alr aladll Otheot asputbwcrad e giorr yt ha
absorptbn, action orientationautonomygconfidencecompetence, curiosity, engagement,
enjoyment, extrinsic motivation, flow antecedent, flow experiéneacy of performance,
gamefulnessmmersion, interest, intrinsic motivatiojudgment, perceived easeusfe,
perceived uncertainty, playabilitgatisfactiontelepresenceandusability. The flow dimension
Asynonyms, 06 (the varying terms used by the re

identified by their use in their assessment and examinatidre DIGBL player LFE, may be
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found in Appendix B.

Categorizing the different variables as synonyms of the origipailori variables was
made possible through an analysis of the statements presented to the participants oiplidne post
guestionnaires or sueys. All but one the studies (Theodoulou et al., 2015) of used some form of
a postplay questionnaire or survey, leveraging a Listyle scale, asking the participants in the
study to establish their level of agreement with the statements presentediodlba et al.
(2015) used a pogtlay interview; their questions were included in their methods, which allowed
them to be organized with the statemeamtguestions from the Likedtyle scaled assessment
tools The findings associated with the variakdesl their synonyms, organized in terms of the
ninea priori variablesand the construdtow experiencéollows. Assessment tool statements
t hat might be vi éwasfdistrated dnwelgaaxiouswevas(beredg). ,wefir e
reverse coded by ¢hresearchers, reflecting a desire on their part to view the flow experience
from a positive point of view. For the purpose afgb analyse a positive form of the statement
was usedln the paragraphs that followhe themes and synonyrfts eachare povided, and
issues unique to several flow dimensions are also identified.

Balance of Skills and Challengelrhethemes revealed during the analysfishe

associated assessments of this flow dimensienr e : (1) the | earner 6s pos:s
levelinterms oDGBLc hal | enges, (2) the |l earner s percef
|l earner6s positive perception of their skills

duringDGBLgame p | avy, (5) the | easeagytolurdergiaad aadepfay, i o n

and (6) the | earner 6s QGBIsgameplaye emoti ons resul

Thesynonyms of this flow dimensiancluded:Action OrientationBalance, Balance of

Skills and Challenge, Challenge, Challenges, Competence, Confitieetiags of Frustration,

(
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Fluency of Performance, Gamefulness, Intrinsic Cognitive Load, Perceived Challenge,
Perceived Ease of Use, Perceived Skill, Perceived Uncert&iatgpnal Skills WelBuited to
Given Challenges?layability, Skills, Technology Agtion, TensionandUsability.

A unique issue to this variable was the variety of synorgmesuntered in the data set
for this dimension. Thisccurrencanaybe becausever the decades, Csikszentmihalyi
consistently described the flow experience gragdhjaising a comparison aKills (horizontal
axis) in relation tahallengegvertical axis) to establish the zone in which the flow state occurs
(Csikszentmihalyi, 1975, 2009; Csikszentmihalyi & Csikszentmihalyi, 1988; Csikszentmihalyi &
Nakamura, 1989)s did others (Massimini & Carli, 1988; Schell, 2008).

Another issue unique to this dimension was the approach of some researchers to split the
concepts into two separate measuleshe studies included in the data set, when the flow
dimensions othalengesandskills are measured as individual variables, no measure of the
balance of challenges and skilise made. Bressler et al. (2018), Brom et al. (2016), Bui et al.
(2020), Chang et al. (2017), Chen and Lee (2018), and Oksanen (2013) all examlleades
and did not examinskills. TchaTokey et al. (2018) studieskills but did not examine
challengesLiu (2017) measureplayability andperceived uncertaintgs well as each of
challengesandskills.

Clear Goals The themes revealed during theabsisof the associated assessments of
this flow dimensiorwere:(1) a perception by the learner that the DGBL game goals were clearly
definedwithin the context of the gamé&2) the perception by the learner that these game goals
made the requiremenfisr success while playing the DGRdasyto understand and achieve, and
(3) the perception by the learner that successful DGBL gameplafaaititatedby the existence

of clear goals. The themes reflect a focus of the researchers on the learner anccdiopsr
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during DFBL gameplay.

The synonyms of this flow dimension includ€tlear Goals, GoalGoals,andGoal
Clarity.

Unique to this dimension was the focus on
the presence aflear goalsas opposed to Csiksznt mi hal y i (1975, 1990) 6s
and Marsh (1996) noted in their study, when studying the occurrence of the flow state in
participants in an activity, that it is not enough to declare that clear goals have been established
for a game or an acity. Instead, the participants must perceive that the gdalee DGBLare
bothclearly defined and achievahbithin the gameThe themes for this flow dimension reflect
a focus of the researchers on the learner and their perceptions of the prestraregoflsin
relation to the gameéuringDGBL gameplay.

Swift, Unambiguous Feedback he themes revealed during the analgsithe
associated assessments of this flow dimensienr e : (1) t he dfiegamener 6s per
feedback as being received itimely manneduringgameplay ( 2) the | earner ds
the quality of then-gamefeedback in terms dhe facilitation ofsuccessfuDGBL gameplay,
and (3) the | earner 6s pnegantefequbackatermsofthneit he usef u
progressduring DGBL gameplay

The synonyms of this flow dimension includéadtedbackHumanto-Machine
Interactivity, Immediate Feedback, Immediate and Unambiguous Feedbaifk and
Unambiguous FeedbackndUnambiguous Feedback

As in the previous dimersin, t he researchersé focus on tt
of their level of success duriidGBL gameplay was demonstratéithus, the feedbaaleceived

within the gamealuring gameplayvas seen as establishinghathod by whichhe playemay
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measure rgress towards successfully completing@t@BLs and achieving the learning goals.

Merging of Action and Awarenesd he themes revealed during the analgsighe
associated assessments of this flow dimensiene: (1) the learner perception of B&BL
gameplay as occurring naturally and spontaneously, (2) the learner perception of their thought
processes durinGBL gameplay as progressing smoothly and fluidly, (3) the learner
perception that the right thoughts and reactions occurred of their own accmgiRIGBL
gameplay, (4) the learner perception of their merging with / being immersed in game
environment, and (5) the perception of the learners that any concerns external to the game
environment (time, disturbances, other obligations) were immaterial.

The synonyms of this flow dimension includéd:tion / Awareness Merging, Emotional
Investmentimmersion, Mergin@f Action and Awareness, Playability, Sensory and Imaginative
ImmersionandTelepresence

Unique to this dimension, a new term specific togkpeerience of a virtual environment
was identifiedTelepresence or i gi nally defined by Steuer (19
in an environment by means of a communicati on
pl ayer so6 e xI[PGBLendaronment, iesulting in @ sense of experiencing an
alternative reality independent of the platform within which it is experienced. It is included in
this flow dimension based on the statements used to evaluate its occurrence.

Concentration on the Tsk at Hand The themes revealed during the analgsithe
associated assessments of this flow dimensiene: (1) the player perception that ih&BL
fostered their ability to center their attention on task(s), (2) the player perception th&Bhe
enab ed t he playerés ability to excl udeoGRLt her s

activities enhanced their ability to concentrate during gameplay.
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The synonyms of this flow dimension includ€&bncentration, Focused Attentidhgcus
on Taskfocusing on Task, HeeBerceived ConcentratiomndTotd Concentration on Task at
Hand

Sense of ControlThe themes revealed during the analg$ighe associated assessments
of this flow dimensiorwere: (1) a perception on the part of the playerttiney had control of
their actions and consequences, including learning, (2) a perception on the part of the player of
their ability to play and succeed duribgBL gameplay, and (3) a perception of autonomy on
the part of the player.

The synonyms of thiddw dimension includedAutonomy, Control, Domination
GamefulnessjudgmentPerceived AutonomgndSense of Control

Distorted Sense of Tim& he themes revealed during the analgéithe associated
assessments of this flow dimensisare: (1)theplper 6 s perception of ti me
DGBLgamepl ay, and (2) the playerbés perception
duringDGBL gameplay.

The synonyms of this flow dimension includédtered Sense of TenDistorted Sense of
Time,Loss ofTime, Time Distortion andTransformation of Time

Loss of Ego The themes revealed during the analgéithe associated assessments of
this flow dimensiorwere: (1) a perception on the part of the player that nothing else mattered
duringDGBL gameplay(2) a perception on the part of the player that their thoughts were clear
(clarity of thought) durind>GBL gameplay, (3) a perception on the part of the player that
maintaining their focus duringGBL gameplay was effortless, (4) a perception on thegbart
the player that they enjoyed freedom from wor

experienced durinGBL gameplay, and (5) a perception on the part of the player of a sense of
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the importance of the game duribgBL gameplay.

The synonyms athis flow dimension includedAbsorption, Absorption by Activity,
Engagementinteraction,Loss of Ego, Loss of S&lbnsciousnes§erceived Attractivenesand
Personal Involvement

Autotelic ExperienceThe themes revealed during the analg$ithe &sociated
assessments of this flow dimensigare: (1) the player perception that during gameplay, the
DGBL player enjoyed the experience of being in the zone, (2) the player perception that during
gameplay, th®©GBL player expressed a wish to recaptuseanreling gameplay experience, (3)
the player perception theXGBL gameplay provided them a positive emotional response, as an
intrinsically rewarding experience, and (4) the player perception that during or because of the
DGBL gameplay, they enjoyed a pdgit impact on their learning outcomes.

The synonyms of this flow dimension includéditotelic, Autotelic Experience,

Curiosity, Emotion EnjoymentExperience Consequence, Extrinsic Motivation, Frame Story,
Gameplay Interestnterest Intrinsic Motivation, Intrinsically Rewarding Activityntrinsically
Rewarding Experience, MotivatioNggative AffectPeer InteractionPerceived Enjoyment,
Perceived UsefulnesBjayfulnessPositive AffectPositive EmotionsPositive ValueReplay
Intention,RewardingexperienceSatisfaction SelfActualization Tension andUtilitarian
Motivation

Unique to this dimension was the return to the roots of the study of flow within the field
of motivation, with the identification and assessmerixifinsic Motivation Intrinsic
Motivation andUtilitarian Motivation. Also unique to this dimension was the inclusion of words
that were not as easily or clearly defined, includhugiosity, Enjoymentandinterest However,

the statements or questions used to identify thiagables were all clearly appropriate to this
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dimension, and were thus included.

Flow Experience The themes revealed during the analgéithe associated assessments
of this flow constructvere: (1) the player experience of enjoyment, (2) the playarexe of
loss of ego (as defined earlier in this response to this research question), and (3) a perception of
the part of the player of having experienced a merging of action and awareness (this statement
was often combined with time distortion).

The symnyms of this flow dimension includeBlow Construct, Flow Experience, Flow,
Flow State, Multimedia FloywandOverall Experience of Being in Flow

As the only construaxaminedn this analysisflow experiencés unique. Thirteen
studies sought to dirdg measure the flow experience in their participants: Baumann et al.
(2016), Berry (2021), Bressler and Bodzin (2013), Bressler and Bodzin (2016), Bui et al. (2020),
Chou et al. (2021), Huang et al. (2019), Hwang et al. (2012), Liu (2017), Oksanen (2013),
Rachmatullah et al. (2021), Silva et al. (2019), and Tlabieey et al. (2018). The other studies
that sought to establish the existence of the LFE used a mean of thestyledcale values of
the variables measured during their studies to evaluateatable, driving the decision to
identify this construct as an additional flow dimension for this study.
Summary of Research Question 2

Organized in terms of Csikszentmihalyi (19
statements or questions irethostplay assessment tools utilized across the studies included in
the data set revealed the themes presented in this s&ikityrthree of the articles included in
this integrative literature review provided adequate information to clearly undevgtaidflow
dimensions researchers sought to measure and how they assessed those variables. The remaining

three did not provide information regarding their theoretical sources or example questions from
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their postplay questionnaires or surveys, howeverirtfiedings provided insights into their
process. The situation of little agreement on the exact terms that should be used to name the flow
experience variables, the definition for these variables, or how these variables should be assessed
within a Likertstyle scaled survey or questionnaire was recognized and illustrated. Of the
assessment variables measured, all but one was identifiable as synonyms of the a priori variables,
balance of skills and challenge, clear goals, swift, unambiguous feedback, gnafrgirtion and
awareness, concentration on the task at hand, sense of control, distorted sense of time, loss of
ego,andautotelic experiencelhe additional variablélow experiencehas been added.

Not examined as part of this question were flow atdeant constructs, although some of
the studies included in the data set did so. As a construct, typically identified as comprised of
balance of challenge and skills, clear goasdswift unambiguous feedba@Rsikszentmihalyi,
1990), it is not a primarffow dimension or expression of the LFE itself.

Synthesisinto Researcher Guides

This synthesis of the findings brings together the information gathered in the process of
conducting this study. The diverse nature of the synonyms encoumehedfinding presented
illuminated the need to develop a coherent framework within which the findings of studies into
LFE duringDGBL gameplay may be examined. This framework should also support the efforts
of future researchers aGBL design practitioners. In regpse, as an outcome of the synthesis
process, | developed a set of guides to facilitate reading and comparing studies of the LFE in
players ofDGBLs. The presentation of these synthesized findings, created through an iterative
analysis of the flow dimensn terms found in assessments, their synonyms, assessment items
used to measure those dimensions, and the parallel terms found in the conceptualizations of the

flow dimensiongs in Appendix D
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Each guide is preceded by a summary of the goals of theskseawhose studies are
included in the data sefhe guides created as an outcome of this study are in table form,
providing

9 The name of the flow dimension

1 A descriptionof the flow dimension

1 Associatekeywords and key phrases

1 The synonyms identified ithe assessments

1 The parallel synonyms identified in the conceptualizations

1 The assessment statements or questions used across the studies, organized by

originating theorist

T The source or inspiration of the origin
When a individual flow dimension was not specifically examined in a particular assessment
appr oach, t4nonsidantfiednhistmeds! did sot eiamine player perceptions of
this flow dimensionz The theorists represented in the guides include thethesearchers
whose studies were included in the data set for this study, and the theorists upon whose work
they relied. As noted in the findings of Research Question 2, not all researchers provided the
statements or questions used in their assessowst but nearly all did provide the source upon
which their assessment tools were predicated. In all, twsxtgriginal sources for the peglay
guestionnaires or surveys were identified and their approach to the measurement ofithe LFE
included in hese guides

Summary of Chapter 4
Research Question 1 sought to examine how the flow experience had been

conceptualized for the study of the LFEDGBL players. The flondimensionspecific findings
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were presented, examining the synonyms used in the stadibe flow dimensions, and the
themes that arose during the analysis of the conceptualization of each of the flow dimensions.

Research Question 2 sought to examine how the LFE had been assessed in participants
engaging irDGBL gameplay. Again, the findgs were presented in within the framework of the
ninea priori variables plus thBow experienceconstruct. Categorizing the different variables as
synonyms of the original priori variables was made possible through an analysis of the
statements prested to the participants on the assessment tools. The main themes for the
definition of the measured variables were also presented.

Finally, the information gathered was synthesized into a set of Juidessearchers
which provide a description of eafibw variable, keywords and/or key phrases associated with
the variable, and the synonyms of the variable. These guides also include the assessment
statements and questions as developed and published by the theorists referenced by the
researchers in thestudies. These guides represent a significant contribution to future researcher
and future readers of research into the examination of the LFE dd@&d. gameplay, allowing

for crossdiscipline conversations, collaborations, and common understanding.
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CHAPTER FIVE
Conclusion

This integrative literature review examined the study of the flow state as experienced by
learners engaging withGBLSs, specifically examining the conceptualization and assessment of
the LFE in empirical research of the phenomenongligl was to identify the ways in which the
LFE had been conceptualized and assessed using the lens of thgnoreflow dimensions
published by Mihalyi Csikszentmihalyi in 1990. The utilization of an integrative literature
review process allowed me tleeply explore the manner in which researchers have been
approaching the definition and assessment of these flow dimensions and their related constructs.
The seeming definitional dissonance and mismatch of conceptualization and assessment
ultimatelywasresolved, allowing me to organize the many flow dimension variable labels
encountered in the studies into the structure of theanpréori flow dimensions plus one
additional construct. The need for guides to enable future researchers to comparerast cont
studies across disciplines and approaches was identified during the process of answering the two
research questions posed. These guides, one for each of tlagpmioe flow dimensions and
the additional construcfl¢w experiencgewere created asautcome of this study. Instructional
designers and game designers will benefit from using these guides as they seek to develop
DGBLs that encourage and help facilitate learners achieving the flow state during gameplay,
with the goal of increasing opporties to realize and maximize learning outcomes associated
with flow.

The integrative literature review was selected as the appropriate methodology for this
study to address the need Ato summari ze what

synhsi s of the |literature to a targeted-communi
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added contribution to the new thinking in the
well-developed research topic, | examined a broad and diversdisl of literature, both
empirical and theoretical in nature, in a systematic manner. The goal of this study was to
synthesize the findings and offer new perspectives on the topic, as well as to make
recommendations and note implications (Callahan, 20a@nfo, 2020; Torraco, 2005). The
study was guided by two research questions:

1. How has the learner flow experience been conceptualized in empirical literature in the
study of learners engaging with digitally based games for learning?

2. How has the leaer flow experience been assessed in empirical literature in the study
of learners engaging with digitally based games for learning?

Through an exhaustive search of available literature, 66rpegwed empirical articles
were identified for inclusion ithe study data set, representing work conducted in fourteen
countries and published in English between 2011 and 2021. Taiwan represented nearly half
(45.5%) and the United States roughly -ifith (18.2%) of the locations where the included
studies wereanducted. No studies conducted in Central America or South America were found,
but it is possible that since this study limited the data set to research published in the English
language, the data set was not complete. The participants in the studigs$nvages ranging
from seven years old to over 60. The number of participants in the studies also varied widely,
ranging from a low of twentywo to 1,011 individuals submitting validated responses. Finally,
the number of studies published each year examihe flow experience in learners engaged in
DGBL gameplay has increased from only one in 2011 to eight in 2021, reflecting increasing
interest in this field of study.

When initially reading the studies included in this data set, over 160 variable wanees
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encountered. The number and variety of terms used in the conceptualization and assessment of
the flow experience and its dimensions seemed overwhelming and made it difficult to make
generalizations or conduct analyses across the studies; howevendtiee process of

examining the terms and their definitions and theoretical foundations revealed commonalities
and similarities in the language used and assessments utilized.

Discussion of Findings of Research Questisri and 2

ResearclQuestion 1 soug to identify how flow had been conceptualized in the 66
empirical studies included in the data for this study. The synonyms, definitions, and discussions
of each of the researchielentified flow dimensions were further analyzed to understand if and
howthey meshed with the nine flow dimensions identified by Csikszentmihalyi (1990). This
required the identification dfow the LFE was conceptualized in the articles included in the data
set When initially reading thdata sestudies, the number and vayietf terms used in the
conceptualization of the LFE and its dimensions seemed overwhelming, and seemed to prevent
generalization or analysis across the studies. However, the iterative process of examining the
terms, their definitions, and their theoretit@lindations revealed commonalities and similarities
in the language used and definitions presented.

Likewise, Research Question 2 sought to identify how the flow experience and its
dimensions had been assessed in these 66 studies. Again, | soughtith elssadal how the
researcheprovided definitions could be organized into the ran@iori dimensions. The
organization of the synonyms into the flow dimension structure for Research Question 2 was
accomplished via an iterative analysis of the statesnes#d to assess each of the flow terms
used by the researchers in their studies. Not all of the researchers provided complete lists of the

assessment statements or questions used in their studies. However, since all but one empirical
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study provided the swce information for their assessment development, and often also provided
(at a minimum) example statements used in their assessments, a further iterative analysis of the
source material was integrated into the process, allowing for the ultimate caggoraf the
synonyms within the priori flow dimension structure.

The Likertstyle scale assessment tools used in these articles reflects the componential
approach taken to the evaluation of the flow experience (Moneta, 2021). Most of the articles
usedthe ninefactor component model as described in this study, while some used afautgie
component model. While both of these approaches to this method are psychometrically sound, it
must be noted that the flow state does not happen consistentlyestdaded periods of time.

Rather, the experience ebbs and flows, reflecting the changes in attention level of the participant
(Moneta, 2021; Schell, 2008), yet the assessments used by the researchers were all administered
postplay. This limitation was ned by several researchers in the studies included in the data set.
Discussion of the Synthesiand Creation of the Researcher Guides

As my analysis progressed, | noted a lack of consistency in the terms used to identify the
LFE variables. Similarly, thereeemed to be little consensus in the definitions of the variables or
in their usage. This seeming lack of agreement in terminology and assessment statements
required deeper analysis. The analysis revealed that nearly all of the variable terms encountered
could be organized in terms of Csikszentmihal
constructflow experienceFor the few terms that did not fit within the schema, further analysis
illustrated that those outlier terms were more appropriatelyitdesicas requirements for
effective game design, rather than as LFE dimensions.

The study of the LFE in individuals duril@GBL gameplay necessarily differs from that

of athletes or those engaging in gameplay such as chess or activities such as dared.dPro
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(2012) demonstrated this definitively by evaluating the effectiveness of the use of the Long
Dispositional Flow Scale (DF3) to evaluate the LFE in individuals duribgsBL gameplay.

The DFS2 was developed by Jackson and Marsh (1996) to exaherfiow state in participants

in athletic activities, and at the time, specified that it was developed to address the specific
experiences associated with athletic performance. Jackson et al. (2010) offers the study of flow
experience in participants aiid be grounded in the activity or type of activity that is being
studied, because the conditions surrounding or enabling flow will vary. Procci et al. (2012)
concurred with this, based on the evaluation of their findings. This belief was a guiding precept
in the development of the guides housed in Appendix D. Thus, suggesti@GBar

development in terms of each flow dimension is included in these guides.

The ability to organize the many variable terms encountered in this manner led to the
recognition tlat researcheguides spanning each of the naeriori flow dimensions and the
additional construalvereneeded. Such guides could facilitate and enable researchers to compare
and contrast across studies of the flow experience of learners ©@BG gamelay and could
offer options to future researchers examining this phenomenon. More importantly, such guides
could be used to facilitate meaningful conversations and collaborations between instructional
designers anBGBL game designers whose common go#bisnprove the likelihood that
DGBL players may enter flow during gameplay and enhance their learning ability and/or game
experience. Consistent with the goals of conducting an integrative literature review, these guides
br i ng-addedacontrieutonto he new thinking in the fieldo

graphical representation of the guides within the study struisturd-igure b.
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Figure 15

Graphical Representation, Created Guides within Study Purpose

Digital game-based learning

Learner flow experience

By updating the evidence for the @@ptualization of the flow experience, identifying the
assessment tools utilized or localized for participants in the included studies, creating guides for
the flow dimensions and constructs, and making suggestions for future direction for research of
thetopic, this study advances research ofltRE in aDGBL environment.

Unresolved Issues and Areas for Future Research

During the course of this study, a variety of approaches to the identification of the

specific flow dimensions comprising the antecedehftow were noted. Ahoughbeyondthe

scope of this stugynconsistent approaches to and understandings of the concept of the
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antecedents to or precursors of flow were noSgecifically, Csikszentmihalyi (1975, 1990)
spoke to the dimensions bélanceof skills and challengeslear goals;andswift, unambiguous
feedbaclkas comprising the antecedents of flow. In contrast, Kiili.e2821) in their
examination of the LFE i ninthédoante®tGfducaBonalgameo n me n
design, chllengeskill balance, clear goals, immediate and cognitive feedback, sense of control,
and playability are identified as flow antecedents that should be carefully considered when
designinggamkw ased | earning envir onmen tedsuch¢hatthe 95) . I
LFE during DGBL gameplay is encouraged, agreement on this subset of flow dimensions should
be reachedrl'he study of the antecedents of flow in terms of the LFE in the DGBL environment
thus represents an opportunity for future research.

In addition, the methods by which the flow experience is measured represent an
opportunity for future research. The variety of approaches noted during thesstdds
highlighted during the creation of the researcher guslegyest a need for integratioand
standardization. This need is also reflected in the naming and definition conventions of the flow
dimensions themselvek is clear that many opportunities for further research and for
collaboration in these studies would be of benefit to the.field

Limitations

All research methodologies are subject to potential threats, including the integrative
literature review methodology, and these limitations should be identified and discussed (Toronto
& Remington, 2020). Further, vaerriénboer (2014),inhishapt er AN Resear ch Pai
Perspecti ves o'hedior af thedandbgak of Reseatci aa Educational
Communications and Technolo@ffers that researchers must be aware of their existing beliefs

and under st andi nthgese] parmdigths heavily affedt their teseardh anethofls
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and findingso ( pLFEiRl&a)ners af atepicsstat ey, bu it is stehddy
evolving. The lack of consensus on definitions and assessment methodologies within the extant
body of iterature complicates the goal of accurately categorizing or characterizing the
dimensionof the flow experience

In this study, the focuwason howthe LFEis conceptualized and assessed in empirical
studies of learners engaging Wil BLS, which immeditely excluded e s e a findihgeand 0
implications drawn from theitonclusionsTh i s s t u dege8sarilyfalsocexckidether
learning environments, which may influence the themes and patterns observed and the
conclusions drawn. Future researctoithese areas may expand on the information gathered and
presented in this study. The studies ultimately included may not reflect the full breadth of
research into theFE in aDGBL environment.

Thereview itself may be subject to weaknesses, includiagdrttroduction of unintended
biases in article selection, coding, or review, because this study has a single author. The selected
studies themselves will have limitations which will affect the final product of this study. Access
to literature is anothemoncern as he databases use@rmdetermined by convenienod access
through the university library resources and professiorganization library resources, although
the lending library resources did help mitigate access issues.

As a lone researcharptential bias may have been introduced into the data set selection,
the data collection from the data set, and the analysis of the information extraistédpled
that applying consistent procedures might reduce the impact of these issues. To tinésgate
issues, comparisarto recent studies examining the state of the literature in the study of the flow
experience, and the limitations and conclusions drawn theeealgo conductedt is hoped

these checks enabledeto preventhe introduction ofncorrect assumptions, or from
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incorporating implicit misunderstandings into the results created for presentation (Weaver
Hightower, 2019).

To ensure the robustness of the study, including visibility into any potential biases, |
described my role in detaand maintained transparency throughout the study.

Study Contribution and Conclusion

The significant contribution of this study is the development of-easige guides to
facilitate interdisciplinary communication and collaboratioD@BL game design by
incorporating elements that encourage the LFE for increased or better learning outcomes.

In the future, instructional designers should work closely with researchers and
practitioners in the computer science, hurmnamputer interaction, and game desigscitlines
to ensure alignment and common approaches to this area oflsttdyctional designers bring
to the table an approach that focuses on the learners and the instructional goals, systematic
approaches to the design of instruction, and methodshimhvassessments may be layered into
activities or games. These tools and approaches providesindrdevelopment processes that
would neatly dovetail with the typical planning and scoping processes employed by game
designersThe focus of the ID communyiton the individual and their interactions with learning
environments and activities intersects well with the focus of the game designer on the interaction
of the player and the igame activities. The guides developed during this study could help
facilitate the conversations, providing a common language and method whereby each may meet
their DGBL development goals. Encouraging the LFE during DGBL gameplay for the purpose
of increasing lemning or creating a more enjoyable learning experience would beibhébr
players.

The guides developed as an output from this study can also be used as references for
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future studies of the impact of the LFEDGBLp | ayer sdé | earning out come
these guides may enhance collaboration efforts betweendtishal designers arfdGBL game
designers in creating effect\@®GBLS that increase learning or user engagement and enjoyment

through the fostering of conditions that enable the phenomenon.
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APPENDIX A

Search Terms Organized by Topic

Topic Search Term set up for Boolean &arches

Flowtheory |Afl ow theoryo OR fiflowedst O®Re df OR

Digitalgame |[fidi gi t-mds gdameear ni nglva O&Rd filde @i n ia

based ADGBLO @MBGLOAdORyi t al * bas e dORy afintei sg

learning based gamesOR offcdm@mutnermngloearni ng
game s f or OIRe dircroHbmagsde € r | e a OR"eduaativgy a
computergame"OR "computergamebased learning” OR "educational
computergame” OR tomputergamebased educemn” OR "serious
computergameOR fAgame based | earningbo

Learning Al earnfingpeORiIi ve | ear ni ngaR "l&@Rindgi p
outcomé

Learners fel ement aryo OR6dPpOR niamiydd IOR dFiKh
OR -86 OROADR Ahigh school 06 OR2Ms
OR Astudent so OR RAldeatrmreéns ®ROR gfi
Aadult | earnero

Note:All search term strings in each topic subcategory were joined with an AND Boolean
operator when searching the databases.
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APPENDIX B

AnOt hero Variables Il dentified
it her 0 V aAsseasméntss fi Ot h eariablesV- Conceptualizations
Absorption Absorption
Action Orientation Autonomy
Autonomy Competence
Challenge / Perceived Challenge Curiosity
Competence Discovery
Confidence Engagement
Curiosity Enjoyment
Engagement Extrinsic Motivation
Enjoyment Flow Antecedent
Extrinsic Motivation Flow Experience / Flow State
Flow Antecedent Immersion
Flow State / Flow Experience Interest
Fluency of Performance Intrinsic Motivation
Gamefulness Satisfaction
Human-to-Machine Interactivity Telepresence
Immersion
Interest
Intrinsic Motivation
Judgment

Perceived Ease of Use
Perceived Uncertainty
Playability

Satisfaction

Skill / Perceived Skill
Telepresence
Usability
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Technology &
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Chou, Y.-S., Hou, Designing cognitive-based game mechanisms Interactive 2021
H.-T., Chang, K.-E., | for mobile educational games to promote Learning
& Su, C.-L. cognitive thinking: An analysis of flow state and | Environments
game-based learning behavioral patterns
Faiola, A., Newlon, Correlating the effects of flow and telepresence | Computers in 2013
C., Pfaff, M., & in virtual worlds: Enhancing our understanding Human Behavior
Smyslova, O. of user behavior in game-based learning
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D. J., Rowe, E., empirical study on engagement, flow and Human Behavior
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a simulation game with situated-learning context
for science courses: A video-based process
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Hsieh, Y.-H., Lin, Y.- | Exploring the role of flow experience, learning Interactive 2013
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elementary students' game-based learning Environments
Hsu, T.-C. Effects of gender and different augmented Universal Access | 2019
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International
Journal
Huang, Y.-C., An investigation of motivation and experience in | Education and 2019
Backman, S. J., virtual learning environments: A self- Information
Backman, K. F., determination theory Technologies: The
McGuire, F. A, & Official Journal of
Moore, D. the IFIP Technical
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Freitas, S., Arnab, educational games Computer Science
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Kiili, K. J., Devlin, K., | Using video games to combine learning and International 2015
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P., & Lindstedt, A. Games
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Halme, H., Ninaus, Games
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B., & Liu, C.-C. game-like learning systems: Its effect on Educational
different learners Technology
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G.
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R., & Leal, C. improves flow in accounting and marketing Education

education
Sun, J. C.-Y., Kuo, Exploring | earner sd s e| Educational 2017
C.-Y., Hou, H.-T., & | patterns, flow experience, and learning Technology &
Lin, Y.-Y performance in an anti-phishing educational Society
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Theodoulou, P., Flow and the pedagogical affordances of Educational Media | 2015
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Yeh, Y.-C., & Lin, C. | Achievement goals influence mastery Journal of 2018
S. experience via two paths in Digital Creativity Computer
Games among elementary school students Assisted Learning
Yeh, Y.-C,, Lai, S. The dynamic influence of emotions on game- Computers in 2016
C., & Lin, C.-W. based creativity: An integrated analysis of Human Behavior
emotional valence, activation strength, and
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Learning
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APPENDIX D

Summary Guides, Flow Dimensions and Flow Expésnce

The guides, as presented in this Appendirecreated as an outcome of this stuBgch

guide is preceded by a summary of the goals of the researchers whose studies are included in the
data set. Each guigeovides:

1 The name of the flow dimension

1 A description of the flow dimension

1 Associated keywords and key phrases

1 The synonyms identified in the assessments

1 The parallel synonyms identified in the conceptualizations

1 The assessment statements or questions used across the studies, organized by

originating theorist

T The source or inspiration of the origin
When an individual flow dimension was not specifically examined in a particular assessment
approach, thi s i <nonseidentdial; thisrmodeltlidot egaminapéayen s A

perceptions of this flow di mension>0.
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Balance of Challenge and Skills

General themes of this dimensionThe analysis of this dimension revealed the desire on

the part of the researcher s tlonteamsaithen e

challenges presentedbyth&BL. They further sought to

|l earne

under s

their skill improvement durin@GBL gameplay. The suggestion tiABEBL in-game challenges

should adapt to player skills, and that as thellssiknprove, the challenges should also incre

was also identified.

Table D1

Summary Guide, Balance of Challenge and Skills

Flow Dimension: Balance of Challenge and Skills

Description:

The DGBL player should perceive a balance of their skills against the challenges provided by the
game, fostering a sense of competency and capability. The DGBL6 s d e s i gprovikethe ul d
capability to dynamically adjust in-game challengest o t he p | a yheir pdoficiersckand abilty 3
improve.

Keywords / Key Phrases: Capability, Competence, Challenge/Skills Match

Synonyms, Assessments:

Action Orientation Intrinsic Cognitive Load
Balance Perceived Challenge
Balance of Skills and Challenge Perceived Ease of Use
Challenge Perceived Skill
Challenge / Skill Balance Perceived Uncertainty
Challenges Personal Skills Well-Suited to Given Challenges
Competence Playability

Confidence Skills

Feelings of Frustration Technology Adoption
Fluency of Performance Tension

Gamefulness Usability

Parallel Synonyms, Conceptualiza tions:

Action Orientation Perceived Ease of Use

Bal ance between onebs s| Perceived match of challenges to skills
demands Perceived Skill

Balance between skills and challenge Perceived Skills Should Match Challenge
Challenge Perceived Uncertainty

Challenge / Skill Balance Perception that challenges are matched to one's
Challenge and Complexity skills

ase

Challenge and Perceived Skill Perception that skills are well suited to given
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Challenge Enabling Absorption challenges

Challenge Matched to Skill Playability

Challenges Trigger User Skills Playfulness
Competence Skill

Confidence Speed and ease of use
Correlation between Challenges and Skills Tension

Feeling of Frustration Usability

Mastery Usability by the Players
Perceived balance of challenge and skills

Assessment Statements / Questions Used Across Studies, Organized by Theorist:

Bressler & Bodzin , 2013
fl was challenged and | felt | could meet the challenged

Buil et al., 2017

fPlaying the business simulation game challenges meo

fPlaying the business simulation game challenges me to perform to the best of my abilityo
fPlaying the business simulation game provides a good test of my skillso

fi find that the business simulation game stretches my capabilities to the limitso

fl am extremely skilled at playing the business simulation gameo

fi consider myself knowledgeable about playing the business simulation gameo

fl know somewhat more than most of my colleagues about the business simulation gameo
fi know how to find what | am looking for when playing the business simulation gameo

Fu et al., 2009 ; EGameFlow Scale

fiMost of the gaming activities are related to the learning tasko(Concentration Construct)

fWorkload in the game is adequated(Concentration Construct)

fArhe difficulty of challenges increase as my skills improvedo(Challenge Construct)

firhe game provides new challenges with an appropriate pacingd(Challenge Construct)

firhe game provides different levels of challenges that tailor to different playerso(Challenge Construct)

Hamari et al., 2016

fWas it challenging?d(Challenge Construct)

fPlaying it stretched my capabilities to the limitd(Challenge Construct)
fl was not very good at the gameo(Skill Construct)

fHow skilled were you at the game?0(Skill Construct)

fl was very skilled at the gameo(Skill Construct)

Heutte et al., 2016; EduFlow Model

fl trust my ability to meet the high demands of the situationo(Cognitive Control Construct)

fif | use again the same virtual environment, my interaction with the environment would be clear and
understandable for meo

Hong et al., 2019

fit is very hard for me to write the correct order of strokes based on the initial white-colored character
that appeared on the screend(Intrinsic Cognitive Load Construct)

fit is very difficult for me to practice the correct order of strokes in the limited time giveno(Intrinsic
Cognitive Load Construct)

fl was frustrated when practicing the correct order of strokes in the gamed(Intrinsic Cognitive Load
Construct)

Huang et al., 2018
fl felt very capable and effectived(Competence Construct)
firhe experiences kept me on my toes but did not overwhelm med(Competence Construct)

Hung et al., 2015
fi familiarized myself with such characteristics of the game that | did not utilize in my playing strategyo
fiGame was challenging, but | believed that my skills would allow me to meet the challenged
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Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
fl felt | was competent enough to meet the demands of the situationo
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Martin, 2010 ; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Long Dispositional Flow Scales (DFS-2)

"I was challenged, but | believed my skills would allow me to meet the challenge”

fMy abilities matched the challenge of what | was doingo

fl felt | was competent enough to meet the demands of the situationo

firhe challenge and my skills were at an equally high levelo

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Kiili, 2006; Flow Scale for Games

fl was challenged, but | believed my skills would allow me to meet the challengeo
fi fle challenge that the game provided and my skills were at an equally high leveld
firhe use of the user interface was easy to acquireo

Kiili et al., 2012

fl was challenged, but | believed my skills would allow me to meet the challengeo

fi could use the user interface of the game spontaneously and automatically without having to thinko
firhe challenge that the game provided and my skills were at an equally high leveld

firhe use of the user interface was easy to acquireo

Kiili et al., 2021
AThe game provi dedntj uosft cthhael Ireingghetd a mo u

Liu, 2014 (derived from Jackson & Marsh, 1996)
firhis learning software is not easy, but it is not too hard eithero
fit is a challenging task to accomplish each mission in timeo

Liu, 2017 (derived from multiple sources)

fPlaying online games challenges meo

fPlaying online games challenges me to do the best of my abilityo

fPlaying online games provides a good test of my abilityo

fPlaying online games stretches my capabilities to the limito

fl am skilled at playing online gameso

fl have better skills than others in playing online gameso

fl know useful tips and techniques to play online gameso

fl easily learn the skills needed to play online gameso

fl feel that playing online games involves a high degree of uncertaintyo(Perceived Uncertainty
Construct)

fl feel that the uncertainty associated with playing online games is higho(Perceived Uncertainty
Construct)

fl feel a high degree of uncertainty when playing online gameso(Perceived Uncertainty Construct)
fl feel a high degree of uncertainty about the winning or losing outcome when playing online gameso
(Perceived Uncertainty Construct)

Liu, 2020
fl feel the difficulty levels of the blockades are mid-rangeo(Game Based Learning Activities Construct)

Novak, Hoffman & Yung, 2000; Customer Exper ience Online Flow Survey

flJsing the Web challenges meo

flJsing the Web challenges me to perform to the best of my abilityo

flsing the Web provides a good test of my skillso

fl find that using the Web stretches my capabilities to my limitso

fHow much does the Web challenge you, compared to other things you do on the computer? 6
fHow much does the Web challenge you, compared to the sport or game you are best at?0
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fl am extremely skilled at using the Webo

fl consider myself knowledgeable about good search techniques on the Wehbo

fl know somewhat less than most users about using the Web.o(Reverse coded)

fl know how to find what | am looking for on the Webo

fHow would you rate your skill at using the Web, compared to other things you do on the computer?6
fHow would you rate your skill at using the Web, compared to the sport or game you are best at?0

Okansen, 2013 (derived from Poels et al., 2008); Game Experience Questionnaire (GEQ Core
Experience)

A1 skilbulotCompetence Construct)

| sfromdofCompetence Construct)

|  goadsat ito(Competence Construct)

| sticeelssfulo(Competence Construct)

| fwast at reachi ng(CompetengeConstduct) t ar get s
| cbnepktento (Competence Construct)

| tHatkel vds learningd (Challenge Construct)

thought it was hardo(Challenge Construct)

| sfinreulatedo (Challenge Construct)

| cha#lengedo(Challenge Construct)

had to put a lot of effort into itd(Tension Construct)

| time dressured(Tension Construct)

| ténseb(Tension Construct)

DU WD NN T

Pearce et al., 2005
fl was frustrated by what | was doingo(Control Construct)
firhe activities bored med(Control Construct)

Rachmatullah et al., 2021
Al felt frustrated (Féelingseof FrustratiorgConstrubt)le g a me >0

Rheinberg, Vollmeyer & Engeser (2003); Flow Short Scale (FKS)
fl feel just the right amount of challenged(Absorption by Activity Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)

fl have sufficient Internet skills needed for this coursed (Skill Construct)

fl have sufficient intellectual skills to understand this courseo(Skill Construct)

fl would be able to take a more advanced course than thiso(Skill Construct)

filhis course is too demanding for med(Challenge Construct)

fit is difficult for me to understand the subject matterd(Challenge Construct)

fit is difficult for me to keep up with this courseo(Challenge Construct)

fit is hard for me to complete the task required in this coursed(Challenge Construct)

Sweetser & Wyeth, 2005; Gameflow Model (usedtod evelop questions)
fiGames should be sufficiently chaldenging and m
fiGames must support player skill development and masteryo

Wang et al., 2017

flLearning to operate the serious game was easy for meo(Perceived Ease of Use Construct)

fl found the serious game flexible in tasks and activitieso(Perceived Ease of Use Construct)

fl found it easy to get the serious game to do what | wantedo(Perceived Ease of Use Construct)

fit was easy for me to become skillful at using the serious gameo(Perceived Ease of Use Construct)
fl found the serious game easy to useod(Perceived Ease of Use Construct)

fiMy interaction with the serious game at work was clear and understandableo(Perceived Ease of Use
Construct)

Zheng & Spires, 2014 (derived fr om Kiili & Lainema, 2008)

firhe game tasks were challenging, but | had the skills to meet the challenged(Challenge / Skills
Balance Construct / Flow Antecedent Construct)

firhe difficulty level of the game equaled to my skill levelo(Challenge / Skills Balance Construct / Flow
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Antecedent Construct)

fiAs | played the game, my skills got improved and so | was able to complete more difficult taskso
(Challenge / Skills Balance Construct / Flow Antecedent Construct)

firhe game did not get any more difficult as | playedo(Gamefulness Construct / Flow Antecedent
Construct)




Clear Goals
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General themes of this dimensionTheanalysis of this dimension revealed the desire on

t he part of the

researchers to

eDGRLmas cedy

ear ne

defined, understandable, and achievable. The suggestion that the provision of clear and easily

understandable goals to tB&BL player for the purpose of facilitating player success was also

identified.

Table D2

Summary Guide, Clear Goals

Flow Dimensi on: Clear Goals

Description:

achievable. The DGBL6 s

The DGBL player should perceive the goals of the game as clearly defined, understandable, and
desi genn ssuhroeu Itdh at
provided in a manner such that player success is facilitated.

the gameds rul es,

Keywords / Key Phrases:

Goals are clearly defined; Players know what to do

Synonyms, Assessments:

Clear and known goals
Clear establishment of goals
Clear Goals

Clear Set of Goals
Coherence of the activity
Fluency

Focused on goals

Clarity Goals

Clear Goals Goal Clarity
Parallel Synonyms, Conceptualizations:

Clarity of goals Goal Clarity
Clarity of objectives Goals

Goals and Rules

Open and Clear Goals
Perceived Goals

Rules and Concrete Goals
Rules and Constraints
Rules and Set Goals

Assessment Statements / Questions Used Across Studies, Organized by Theorist:

Bressler & Bodzin , 2013
fl had a strong sense of what | wanted to doo

Buil et al., 2017

fAt the beginning of the business simulation game the goals were clearly definedo
fiAt the beginning of the business simulation game | knew what | had to doo
fiAt the beginning of the business simulation game | knew what | had to achieveo

Fu et al., 2009 ; EGameFlow Scale

fOverall game goals were presented clearlyd

i @erall game goals were presented in the beginning of the gamed
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fintermediate goals were presented in the beginning of each sceneod
fintermediate goals were presented clearlyd

Hamari et al., 2016
<none identified; this model did not examine player perceptions of this flow dimension>

Heutte et al., 2016; EduFlow Model
fAt each step, | know exactly what | have to doo(Cognitive Control construct)

Hong et al., 2019
<none identified; this model did not examine player perceptions of this flow dimension>

Hung et al., 2015

firhe goals of the game were clearly definedo

fl knew clearly what | wanted to do and achieveo

fl understood the idea of the gameo

firhe frame story of the game created a clear context to the game eventso

Huang et al., 2018
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
fl had a strong sense of what | wanted to doo
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackso n, EKlund & Martin, 2010 ; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Long Dispositional Flow Scales (DFS -2)

fl knew clearly what | wanted to doo

fl had a strong sense of what | wanted to doo

fl knew what | wanted to achieveo

fMy goals were clearly definedo

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Kiili, 2006; Flow Scale for Games
fl knew clearly what | wanted to do and achieved
firhe goals of the game were clearly definedo

Kiili et al., 2012
fl knew clearly what | wanted to do and achieved
firhe goals of the game were clearly definedo

Kiili et al., 2021
fl knew what | had to do in the gameo

Liu, 201 4 (derived from Jackson & Marsh, 1996)
fl know the goal of each learning unito
fBefore the start of each section, a graphic description helped me understand the learning objectivesd

Liu, 2017 (derived from multiple sources)
<none identified; this model did not examine player perceptions of this flow dimension>

Liu, 2020
<none identified; this model did not examine player perceptions of this flow dimension>

Novak, Hoffman & Yung, 2000; Customer Experience Online Flow Survey
<none identified; this survey was not specifically developed to examine DGBLs>

Okansen, 2013 (derived from Poels et al., 2008); Game Experience Questionnaire (GEQ Core
Experience)
<none identified; this model did not examine player perceptions of this flow dimension>
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Pearce et al., 20 05
fl knew the right thing to doo(Control Construct)

Rachmatullah et al., 2021
<none identified; this model did not examine player perceptions of this flow dimension>

Rheinberg, Vollmeyer & Engeser (2003); Flow Short Scale (FKS)
fl know what | have to do each step of the wayo(Fluency of Performance Construct)
fl am worried about failingo (Perceived Outcome Importance Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)
<none identified; this survey was not specifically developed to examine DGBLs>

Sweetser & Wyeth, 2005; Gameflow Model (used to develop guestions)
fiGames should provide the player with clear goals at appropriate timeso

Wang et al., 2017

fl knew clearly what | wanted to do during game time fi

fl had a strong sense of what | wanted to do during game timeo
fl knew what | wanted to achieve during game timeo

fiMy goals were clearly defined during game timeo

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)

fl knew clearly what | needed to do in the gamed(Clear Goals Construct / Flow Antecedent Construct)
firhe goal of the game was very clear to med(Clear Goals Construct / Flow Antecedent Construct)

fl understood the goal of the game from the very beginningd(Clear Goals Construct / Flow Antecedent
Construct)

fl understood the game on the screen quickly and knew what to do without having to thinko(Clear
Goals Construct / Flow Antecedent Construct)

fl learned how to lay the game very easilyo(Clear Goals Construct / Flow Antecedent Construct)

fit was easy for me to understand how to play the gameo(Clear Goals Construct / Flow Antecedent
Construct)
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Swift, Unambiguous Feedback

General themes of this dimensionThe analysis of this dimension revealed the desire on

the part of the resear cher seedback receigethduring |

DGBL gameplay as arriving in a timely manner, it being of actionable quality, and it being

ear ne

meaningful. The suggestion that the provision of immediate, useful, and actionable feedback

duringDGBL gameplay would enable the player tomitor performance and progress was also

identified.

Table D3

Summary Guide, Swift, Unambiguous Feedback

Flow Dimension: Swift, Unambiguous Feedback

Description:

The DGBL player should receive feedback during gameplay they perceive as being received as timely,
actionable, and useful. The DGBL6 s d e s i genn ssuhroeu Itdhat t he gameds f
information facilitates player understanding of progress and performance and should allow the player

to remain focused on their activities.

Keywords / Ke y Phrases: Players know what to do next; Players know progress

Synonyms, Assessments:

Feedback Immediate Feedback
Human-to-Machine Interactivity Swift, Unambiguous Feedback
Immediate and Unambiguous Feedback Unambiguous Feedback

Parallel Synonyms, Conce ptualizations:

Cognitive and Immediate Feedback Immediate and Appropriate Feedback
Continuous and Immediate Feedback Immediate Feedback
Feedback Unambiguous Feedback

Frequent and Targeted Feedback

Assessment Statements / Questions Used Across Studies, O rganized by Theorist :

Bressler & Bodzin , 2013
fi felt | was on track towards my goalso

Buil et al., 2017

AVhile | am playing the business simulation game, | receive feedback on my progress in the gameo
ANhile | am playing the business simulation game, | am notified of the results of decision-makingo
ANhile | am playing the business simulation game, | receive information on my score within the
business simulation gameo

Fu et al., 2009 ; EGameFlow Scale
fl receive feedback on my progress in the gameod(Feedback Construct)
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fl receive immediate feedback on my actionso(Feedback Construct)

fl am notified of new tasks immediatelyo (Feedback Construct)

| am notified of new events immediatelyo (Feedback Construct)

fl receive information on my success (or failure) of intermediate goals immediatelyo(Feedback
Construct)

AThe game hpirnotvsiod eisn fit ext t hat h el qChallengecConstruct)o me
AThe game opnrloivniedessupiport 6 t hat hel pdéChaltemge €anstruct) o m
firhe game provides video or audio auxiliaries that help me overcome the challengeso(Challenge
Construct)

Hamari et al., 2016
<none identified; this model did not examine player perceptions of this flow dimension>

Heutte et al., 2016; EduFlow Model
<none identified; this model did not examine player perceptions of this flow dimension>

Hong et al., 2019

AWhen playing the game, | am not used to the mode of how a wrong order of stroke is displayedo
(Intrinsic Cognitive Load Construct)

fl was annoyed when it showed that | had made an error in the order of strokeso(Intrinsic Cognitive
Load)

AWhen | play the correct order of strokes game, | am aware of the strokes | missedo(Flow Construct)

Huang et al., 2018
<none identified; this model did not examine player perceptions of this flow dimension>

Hung et al., 2015

fl was aware of how | was performing in the gameo
firhe feedback the game provided was usefulo

firhe user interface of the game was easy to useo
firhe game provided enough feedback for my actionso

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
fl had a good idea about how well | was doing while | was involved in the task/activityo
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Mart in, 2010; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Long Dispositional Flow Scales (DFS -2)

fit was really clear to me how | was goingo

fl was aware of how well | was doingo

fl had a good idea about how well | was doing while | was involved in the task/activityd

fi could tell by the way things were progressing how well | was doingo

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Kiili, 2006; Flow Scale for Games
fl was aware how | was performing in the gameo
fl could tell by the way | was performing how well | was doingo

Kiili et al., 2012
fl was aware how | was performing in the gameo
fl could tell by the way | was performing how well | was doingd

Kiili et al., 2021
<none identified; this model did not examine player perceptions of this flow dimension>

Liu, 2014 (derived from Jackson & Marsh, 1996)
fl received immediate feedback whenever | acted during the courseo
fl am able to know my current learning status, such as score earnedo
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Liu, 2017 (derived from multiple sources)

fOnline games themselves advise me what to doo(Human to Machine Interactivity Construct)
fOnline games themselves advise me of necessary informationd(Human to Machine Interactivity
Construct)

fOnline games themselves advise me properly in each situation (Human to Machine Interactivity
Construct)o

Liu, 2020
<none identified; this model did not examine player perceptions of this flow dimension>

Novak, Hoffman & Yung, 2000; Customer Experience Online Flow Survey
<none identified; this survey was not specifically developed to examine DGBLs>

Okansen, 2013 (derived from Poels et al., 2008); Game Experience Questionnaire (GEQ Core
Experie nce)
<none identified; this model did not examine player perceptions of this flow dimension>

Pearce et al., 2005
<none identified; this model did not examine player perceptions of this flow dimension>

Rachmatullah et al., 2021
<none identified; this model did not examine player perceptions of this flow dimension>

Rheinberg, Vollmeyer & Engeser (2003); Flow Short Scale (FKS)
fl must not make any mistakes hereo(Perceived Outcome Importance Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)
<none identified; this survey was not specifically developed to examine DGBLs>

Sweetser & Wyeth, 2005; Gameflow Model (used to develop questions)
fPlayers must receive appropriate feedback at appropriate timeso

Wang et al., 2017
<none identified; this model did not examine player perceptions of this flow dimension>

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)
firhe feedback given by the game helped me know how well | was doing in the gameo(Feedback
Construct / Flow Antecedent Construct)

firhe game provided quick feedback of how well | was playingd(Feedback Construct / Flow Antecedent

Construct)
firhe feedback that the game provided was very helpfuld (Feedback Construct / Flow Antecedent
Construct)
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Merging of Action and Awareness

General themesof this dimension.The analysis of this dimension across the studies in
the data set of the findings revealed the desire on the part of the researchers to examine (1) the
|l earnersd perceptions of t heDGBLgameregviramgnt,wi t h o
(2) the |l earnersé6é perceptions of their though
(3) their perception that any concerns external to the game environment (time, disturbances,
other obligations) were immaterial. The suggestiontrebttBLO6 s envi r onment s hol

designed such that the player would become increasingly involved was also identified.

Table D4

Summary Guide, Merging of Action and Awareness

Flow Dimension: Merging of Action and Awareness

Description:

The DGBL player should perceive their immersion into or merging of their awareness into the DGBL
game environment as occurring during gameplay. The DGBL6 s d e s i genn ssuhroeu Itdh at
environment allows the player to enjoy immersion in the environment, allowing smooth and fluid
thought processes, and the ability to ignore extraneous distractions.

Keywords / Key Phrases: Actions occur naturally; No distractions; Immersion in environment; Actions
are smooth/fluid; Telepresence

Synonyms, Assessments:

Action / Awareness Merging Playability
Emotional Investment Sensory and Imaginative Immersion
Immersion Telepresence

Merging of Action and Awareness

Parallel Synonyms, Conceptualizations:

Action / Awareness Merging Merging of Action and Awareness
Activity becomes Spontaneous and Almost Playability

Automatic Sensory and Imaginative Immersion
Complete Immersion Telepresence

Immersion

Assessment Statements / Questions Used Across Studies, Organized by Theorist:

Bressler & Bodzin , 2013
fl did things naturally without thinking too mucho
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Buil et al., 2017

fi Wh & am playing the business simulation game, | get carried away by the gameo(Absorption
Construct / Flow Experience Construct)

fi Wh & am playing the business simulation game, | forget everything else around med(Absorption
Construct / Flow Experience Construct)

fi Wh & am playing the business simulation game, | am totally immersed in the gameo(Absorption
Construct / Flow Experience Construct)

Fu et al., 2009 ; EGameFlow Scale

fNo distraction from the task is highlightedd (Concentration Construct)

fl am not distracted from tasks that the player should concentrate ond(Concentration Construct)
fl become unaware of my surroundings while playing the gamed(Immersion Construct)

fi temporarily forget worries about everyday life while playing the gamed(Immersion Construct)
fi can become involved in the gameo(Immersion Construct)

fl feel emotionally involved in the gameod(Immersion Construct)

fl feel viscerally involved in the gamed(Immersion Construct)

Hamari et al., 2 016
fHow immersed were you in the game?0(Immersion Construct)

Heutte et al., 2016; EduFlow Model
<none identified; this model did not examine player perceptions of this flow dimension>

Hong et al., 2019
<none identified; this model did not examine player perceptions of this flow dimension>

Huang et al., 2018

fi feel carried off by the 3D virtual environmento(Emotional Involvement Construct)

fl feel as if | am part of the 3D virtual environmento (Emotional Involvement Construct)
fl feel deeply about the 3D virtual environmento (Emotional Involvement Construct)

Hung et al., 2015
fl was totally immersed with playing the gameo

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
fl had a good idea about how well | was doing while | was involved in the task/activityo
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Martin, 2010 ; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Long Dispositional Flow Scales (DFS -2)

f did things correctly without thinking about trying to do soo

fArhings just seemed to be happening automaticallyo

fl did things automatically, without thinking too mucho

fl did things spontaneously and automatically without having to thinkd

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Kiili, 2006; Flow Scale for Games

fi could use the user interface of the game spontaneously and automatically without having to thinko
fit was no effort to keep my mind on game eventso

fl was totally immersed in playing the gameo

Kiili et al., 2012
fl was not concerned with what others may have been thinking about my playing performanceo
fl was not worried about my performance during playingo

Kiili et al., 2021

fMy thoughts/activities ran fluidly and smoothlyo

fArhe right thoughts/movements occurred of their own accordo
fl was completely lost in thoughto
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Liu, 2014 (derived from Jackson & Marsh, 19 96)
fDuring the learning, | did not notice what was happening around meo
fiTi me pies fast when | wused |l earning software fo

Liu, 2017 (derived from multiple sources)

fl forget about my immediate surroundings when | play the online gameo(Telepresence Construct)
fPlaying the online game often makes me forget where | amo(Telepresence Construct)

iAnfter playing the online game, | feel 0(Telegreséncec
Construct)

fPlaying the online game creates a new world for me, and this world suddenly disappears when | stop
playingo(Telepresence Construct)

AVhen | am playing the online game, | feel | am in a world created by the online gameo(Telepresence
Construct)

AVhen | am playing the online game, my body is in the room, but my mind is inside the world created
by the online gameo(Telepresence Construct)

AVhen | am playing the online game, the world generated by the online game is more real for me than
the Areal worl do (Telepresence Construct)

Liu, 2020
<none identified; this model did not examine player perceptions of this flow dimension>

Novak, Hoffman & Yung, 2000; Customer Experience Online Flow Survey

Irrelevant/Relevant (Reverse coded)

Means a lot to me/Means nothing to me

Matterstome/Does ndét matter

Of no concern/Of concern to me (Reverse coded)

fl forget about my immediates ur r oundi ngs wh e(Revdrsecoded) t he Webo
flsing the Web often makes me forget where | amo

Mfter using the Web, I feel l'i ke Il6come back t
flsing the Web creates a new world for me, and this world suddenly disappears when | stop browsingo
AWVhen | use the Web, | feel | am in a world created by the websites | visitd

fiWhen | use the Web, my body is in the room, but my mind is inside the world created by the websites |
visito

ANVhen | use the Web, the world generated by the sites | visitis morerealf or me trelalavorld& d

Okansen, 2013 (derived from Poels et al., 2008); Game Experience Questionnaire (GEQ Core
Experience)

fl forgot everything around med(Flow Construct)

fl lost connection with the outside worldd(Flow Construct)

fl felt imaginatived(Sensory and Imaginative Immersion Construct)

fl felt that | could explore thingso(Sensory and Imaginative Immersion Construct)

fit felt like a rich experienced(Competence Construct)

Pearce et al., 2005
fl was aware of distractionso(Interest Construct)

Rachmatullah et al., 2021
fi felt involved in this experienced(Game Satisfaction Construct)

Rheinberg, Vollmeyer & Engeser (2003); Flow Short Scale (FKS)
fiMy thoughts/activities run fluidly and smoothlyd (Fluency of Performance Construct)
fAirhe right thoughts/movements occur of their own accordo(Fluency of Performance Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)

AV hile watching VOD, | adjust the volume or the screen sized(Telepresence Construct)

fl remember vividly the way in which the contents were presented on screend(Telepresence Construct)
fl screen the contents and go directly to the part | need within the table of contents of the lectured
(Telepresence Construct)

fl go over every piece of information put on the screeno(Telepresence Construct)
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i have a clear memory of the i nstda(Telepresencg €onstract) c
ANVhen intruded by someone while watching the lecture, | am annoyedo (Focused Attention Construct)
fiWhen watching the lecture, | am unaware of what is going on around meod(Focused Attention
Construct)

fBeing occupied with the lecture, | would forget other engagementsd(Time Distortion Construct)

Sweetser & Wyeth, 2005; Gameflow Model (used to develop questi ons)
fPlayers should experience deep but effortless involvement in the gameo

Wang et al., 2017
fl was deeply engrossed in the serious game activityo(Concentration Construct)

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)
<none identified; this model did not examine player perceptions of this flow dimension>
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Concentration on the Task at Hand

General themes of this dimensionTheanalysis of this dimension revealed the desire on
the part of the resear chagofthelrabilitetg facosandtor t he | e
center their attention on the task(s) present
DGBL activities enhanced their ability to concentrate during gameplay. Concentration was
further identified as a state ottémse and focused attention that left the learner with no cognitive
resources remaining for extraneous or irrelevant information during gameplay. The suggestion
that theDGBL should be designed such that the player could focus their concentration on the

adivities during gameplay was also identified.

Table D5

Summary Guide, Concentration on the Task at Hand

Flow Dimension: Concentration on the Task at Hand

Description:
The DGBL player should perceive that they enjoy the ability to fully focus their attention and
concentration during gameplay; they should al sc¢

ability. The DGBL6 s d e s i gallow fohaaoduehhdnce player ability to concentrate on game
activities during gameplay.

Keywords / Key Phrases: Players can concentrate; Focus; Attention

Synonyms, Assessments:

Concentration Focusing on Task

Concentration on the Task at Hand Heed

Engagement Perceived Concentration

Focus on Task Total Concentration on the Task at Hand

Focused Attention

Parallel Syn onyms, Conceptualizations:

Attention Paid to a Particular Task High Concentration

Concentration High Degree of Concentration

Concentration on Event at Hand Highly Focused Concentration on the Activity
Concentration on Task Increased Focus of Attention

Concentration on Task at Hand Intense and Focused Concentration

Deep Concentration Intense Concentration

Fluency of Performance Perceived Concentration

Focused Attention State of Full Concentration

Heed Total Concentration
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Assessment Statements / Questions  Used Across Studies, Organized by Theorist:

Bressler & Bodzin , 2013
fl was totally focused on what | was doingo

Buil et al., 2017
<none identified; this model did not examine player perceptions of this flow dimension>

Fu et al., 2009 ; EGameFlow Scale
fiGenerally speaking, | can remain concentrated in the gameod(Concentration Construct)

Hamari et al., 2016
fHow hard were you concentrating?0(Concentration Construct) / (Engagement Construct)
fit provided content that focused my attentiond(Concentration Construct) / (Engagement Construct)

Heutte et al., 2016; EduFlow Model
fl am deeply focused on what | am doingd(Immersion and Time Transformation construct)

Hong et al., 2019
AWhen | play the correct order of strokes game, | am totally focused on what | am doingo (Flow
Construct)

Huang et al., 2018
fiMly attention is totally focusedo(Flow Construct)

Hung et al., 2015
fiMly attention was focused entirely on playing the gameo

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
fl was completely focused on the task at hando
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Martin, 2010 ; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Long Dispositional Flow Scales (DFS -2)

fiMy attention was focused entirely on what | was doingo

fit was no effort to keep my mind on what was happeningo

fl had total concentrationd

fl was completely focused on the task at hando

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Kiili, 2006; Flow Scale for Games
fiMy attention was focused entirely on playing the gameo
fi had total concentration while playing the gameo

Kiili et al., 2012

fiMy attention was focused entirely on playing the gameo
fit was no effort to keep my mind on game eventso

fl had total concentration while playing the gameo

Kiili et al., 2021
fl could concentrate on playingo

Liu, 2014 (derived from Ja ckson & Marsh, 1996)
firhe multimedia drew my attention to learningo
fl was able to concentrate on the learning software during the coursed

Liu, 2017 (derived from multiple sources)
ANhile playing online games, | concentrate fullyd(Focused Attention Construct)

Liu, 2020
<none identified; this model did not examine player perceptions of this flow dimension>
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Novak, Hoffman & Yung, 2000; Customer Experience Online Flow Survey
fNotdee pl y engrossed/ Deeply engrossed?o
i Abs or b e d otiabsdrbdintdntyd(Reverse coded)

AiMy attenti on yiatentionastfocdsed@ used/ M

fi concentrate fully/I do not concentrate fullyd(Reverse coded)

Okansen, 2013 (derived from Poels et al., 2008); Game Experience Questionnaire (GEQ Core
Experience)
fl was deeply concentrating on the gamed(Flow Construct)

Pearce et al., 2005
fit required a lot of effort for me to concentrate on the activitieso(Interest Construct)

Rachmatullah et al., 2021
<none identified; this model did not examine player perceptions of this flow dimension>

Rheinberg, Vollmeyer & Engeser (2003); Flow Short Scale (FKS)
fl have no difficulty concentratingo (Fluency of Performance Construct)
fl am completely lost in thoughto (Absorportion by Activity Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)
AWhen watching the lecture, | am not distractedo(Focused Attention Construct)

iWhen watching the | ecture, | d eoffFdctisedsAttentfon Qomseuct) n

AWhen watching the lecture, | have a feeling of concentrationo(Focused Attention Construct)

Sweetser & Wyeth, 2005; Gameflow Model (used to develop questions)

fiGames should require concentration and the player should be able to concentrate on the gameo

Wang et al., 2017
fiMy attention was focused in the serious game activityd (Concentration Construct)
fi concentrated fully in the serious game activityo (Concentration Construct)

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)

firhe <game name> game really grabbed my attentiono(Concentration Construct / Flow Experience

Construct)

fit was easy for me to pay all my attention to the gamed(Concentration Construct / Flow Experience

Construct)

fl was completely concentrated in playing the gamed(Concentration Construct / Flow Experience

Construct)
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Sense of Conwl

General themes of this dimensionThe analysis of this dimension revealed the desire on
the part of the researchers to examine the
control their actions and consequences during gameplay, includindeidrning. The suggestion
that theDGBL should be designed such that the player could experience choice, freedom, and

opportunities to participate in sed€lected activities was also identified.

Table D6

Summary Guide, Sense of Control

Flow Dimension : Sense of Control

Description:

The DGBL player should perceive that they have autonomy within the game, and that they have control
of their actions and consequences during gameplay. The DGBL6 s d e s i galow fohptayet d
choice, opportunity to participate in self-selected activities, and control of actions and consequences.

Keywords / Key Phrases: Control; Autonomy

Synonyms, Assessments:

Autonomy Judgment
Control Perceived Autonomy
Domination Sense of Control

Gamefulness

Parallel Synonyms, Concep tualizations:

Autonomy Opportunity to Control Situation
Control Perceived Autonomy

Deep Sense of Control Potential Control

Domination Sense of Control

Judgment

Assessment Statements / Questions Used Across Studies, Organized by Theorist:

Bressler & Bodz in, 2013
fi felt | was in control of what | was doingo

Buil et al., 2017
<none identified; this model did not examine player perceptions of this flow dimension>

Fu et al., 2009 ; EGameFlow Scale

fl feel a sense of control and impact over the gameo(Autonomy Construct)
fl know next step in the gameo(Autonomy Construct)

fl feel a sense of control over the gamed(Autonomy Construct)

Hamari et al., 2016
<none identified; this model did not examine player perceptions of this flow dimension>
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Heutte et al., 20 16; EduFlow Model
fl feel completely in control of my actionso(Cognitive Control Construct)

Hong et al., 2019
<none identified; this model did not examine player perceptions of this flow dimension>

Huang et al., 2018

fl did things because they interested med(Autonomy Construct)

fl did not feel controlled and pressured to be a certain wayo(Autonomy Construct)
fi-eel in controlo(Flow Construct)

Hung et al., 2015

firhe game enabled the use of different playing strategieso

fl could exploit the rewards gained from successful actions later in the gameo
fl felt in total control of my playing actionso

Kiili, 2006; Flow Scale for Games
fi felt in total control of my playing actionso
f had a feeling of control of my actionso

Kiili et al., 2012
fi felt in total control of my playing actionso
fl had a feeling of control of my actionso

Kiili et al., 2021
fl felt that | had everything under controlo

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
fl had a feeling of total control over what | was doingo
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Martin, 2010 ; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackso n, EKlund & Matrtin, 2010 ; Long Dispositional Flow Scales (DFS -2)

fl had a sense of control over what | was doingo

fi felt like | could control what | was doingo

fl had a feeling of total control over what | was doingo

fl felt in total control of my actionso

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Liu, 2014 (derived from Jackson & Marsh, 1996)
fl always know what to do next to complete the learning unitd
fi can control my progress in each unito

Liu, 2017 (derived from multiple sources)
<none identified; this model did not examine player perceptions of this flow dimension>

Liu, 2020
<none identified; this model did not examine player perceptions of this flow dimension>

Novak, Hoffman & Yung, 2000; Custom er Experience Online Flow Survey
Cont r ortrdliéeda g/ C

I nf | unfuerdiadodReverse coded)

Do mi nubmigsive8

Gu i dutodomduso(Reverse coded)

1 B ! e ! Jen 1

Okansen, 2013 (derived from Poels et al., 2008); Game Experience Questionnaire (GEQ Core
Experienc e)
<none identified; this model did not examine player perceptions of this flow dimension>
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Pearce et al., 2005
fl felt in control of what | was doingo(Control Construct)

Rachmatullah et al., 2021
<none identified; this model did not examine player perceptions of this flow dimension>

Rheinberg, Vollmeyer & Engeser (2003); Flow Short Scale (FKS)
fl feel that | have everything under controlo(Fluency of Performance Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)
<none identified; this model did not examine player perceptions of this flow dimension>

Sweetser & Wyeth, 2005; Gameflow Model (used to develop guestions)
fPlayers should feel a sense of control over their actions in the gameo

Wang et al., 2017
<none identified; this model did not examine player perceptions of this flow dimension>

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)

fit was easy for me to control my playing actions in the gamed(Control Construct / Flow Experience

Construct)

fl was able to decide on my own playing actions and made progress in the gameo(Control Construct /

Flow Experience Construct)

fl was in good control of my playing actiono(Control Construct / Flow Experience Construct)
fl was able to play in many different wayso(Gamefulness Construct / Flow Antecedent Construct)
fl could use the rewards (i.e., sand dollars) | gained later when | did other taskso(Gamefulness

Construct / Flow Antecedent Construct)
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Distorted Sense of Time

t

passage durin@GBL gameplay. The suggestion that iDéBL environment and experience

General themes of this dimensionThe analysis of this dimension releéthe desire on

he part of the researchers to examine

should be designed such that the player may losk tfetime in terms of the real world

surrounding them was also identified.

Table D7

Summary Guide, Distorted Sense of Time

t

Flow Dimension: Distorted Sense of Time

Description:

The DGBL player may experience an altered sense of time passage, resulting in a perception of time
moving more quickly, more slowly, or in an unexpected manner. The DGBL0 s d ehildycreate an
environment or experience that allows the player the luxury of ignoring time in the real world.

Keywords / Key Phrases: Time distortion; Time slippage; Time loss

Synonyms, Assessments:

Altered Sense of Time Time Distortion
Distorted Sense of Time Transformation of Time
Loss of Time

Parallel Synonyms, Conceptualizations:

Altered Sense of Time Time Passing Rapidly

Distorted temporal experience Time Transformation

Loss of time Transformation of Time

Time Unaware of Time Spent / Flow of Time Spent

Time Distortion

Assessment Statements / Questions Used Across Studies, Organized by Theorist:

Bressler & Bodzin , 2013
fl lost my normal sense of timeo

Buil et al., 2017
<none identified; this model did not examine player perceptions of this flow dimension>

Fu et al., 2009 ; EGameFlow Scale
fl forget about time passing while playing the gameo(Immersion Construct)
fl experience an altered sense of timed(Immersion Construct)

Hamari et al., 2016
fl lost track of time while playing itd (Immersion Construct)

Hong et al., 2019
fAfter | finished playing the correct order of strokes game, | felt time passed quicklyd(Flow Construct)

he



140

Huang et al.,, 2018
<none identified; this model did not examine player perceptions of this flow dimension>

Hung et al., 2015
fDuring playing, time seemed to alter (either speeded up or slowed down)o

Heutte et al., 2016; EduFlow Model
fl am losing track of timeo(Immersion and Time transformation construct)

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
firhe way time passed seemed to be different from normalo
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Martin, 2010 ; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Long Dispositional Flow Scales (DFS -2)

firime seemed to alter (either slowed down or speeded up)o

firhe way time passed seemed to be different from normalo

fit felt like time went by quicklyo

fl lost my normal awareness of timeo

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Kiili, 20 06; Flow Scale for Games
fMy sense of time altered (either speeded up or slowed down)o
firhe way time passed seemed to be different from normalo

Kiili et al., 2012
fMy sense of time altered (either speeded up or slowed down)o
firhe way time passed seemed to be different from normalo

Kiili et al., 2021
fi didn't notice time passingo

Liu, 2014 (derived from Jackson & Marsh, 1996)
<none identified; this model did not examine player perceptions of this flow dimension>

Liu, 2017 (derived from multiple sources)
<none identified; this model did not examine player perceptions of this flow dimension>

Liu, 2020
AWhen participating in GBL activities, | feel time passes by very fasto(Perceived Concentration
Construct)

Novak, Hoffman & Yung, 2000; Customer Experienc e Online Flow Survey
firime seems to go by very quickly when | use the Webo
AWhen | use the Web, | tend to lose track of timeo

Okansen, 2013 (derived from Poels et al., 2008); Game Experience Questionnaire (GEQ Core
Experience)
fl lost track of timed (Flow Construct)

Pearce et al., 2005
<none identified; this model did not examine player perceptions of this flow dimension>

Rachmatullah et al., 2021
<none identified; this model did not examine player perceptions of this flow dimension>

Rheinberg, Vollimey er & Engeser (2003); Flow Short Scale (FKS)
fl do not notice time passingo(Absorption by Activity Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)
fl am unconscious of the passage of time while watching the lectured(Time Distortion Construct)
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fit feels like time flies while | am watching the lectureo(Time Distortion Construct)
firhe login time becomes longer than | usually plan for this coursed(Time Distortion Construct)

Sweetser & Wyeth, 2005; Gameflow Model (used to develop questions)
<none identified; this model did not examine player perceptions of this flow dimension>

Wang et al., 2017
<none identified; this model did not examine player perceptions of this flow dimension>

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)

fWhile | was playing the <game name> game, | felt time seemed to go in an unusual wayo(either much
faster or slower than usual) (Transformation of Time Construct / Flow Experience Construct)

fDuring gameplay, | forgot about time because | really got into the gameod(Transformation of Time
Construct / Flow Experience Construct)

fDuring gameplay, the time seemed to pass very fast. Suddenly, the playing session was almost overo
(Transformation of Time Construct / Flow Experience Construct)
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Loss of Ego / Loss of SelConsciousness
General themes of this dimensionThe analysis of this dimension revealed the desire on
the part of the researchers to examine the | e
perceptions of others or worry about performance duringegéay; the perception that nothing
else mattered during gameplay was also examined. Note that the flow dimessiohego
does not refer to |l osing the sensseasteemhbempmeds s
immune to injury durinddGBL gameplay. The suggestion that iW&BL should be designed
such that the player could ignore the perceptions or opinions of others during gameplay was also

identified.

Table D8

Summary Guide, Loss of Ego / Loss of Self-Consciousness

Flow Dimension: Loss of Ego / Loss of Self-Consciousness

Description:

The DGBL player experience of freedom from the opinions, expectations, or perceptions of others
during gameplay. They may also experience freedom from other concerns during this time. The
DGBL6 s d slwildycreate an environment or experience that allows the player the luxury of
ignoring the demands or expectations of the real world during gameplay.

Keywords / Key Phrases: Absorption; Nothing else matters; Opinions of others meaningless;
Effortless focus maintenance

Synonyms, Assessments:

Absorption Loss of Ego

Absorption by Activity Loss of Self-Consciousness
Engagement Perceived Attractiveness
Interaction Personal Involvement

Parallel Synonyms, Conceptualizations:

Absorption Loss of Ego / Self-Consciousness

Active Engagement Loss of Oneself

Emotional Engagement Loss of Self-Consciousness

Engagement Peer Interaction

Engagement (equated as state of full Perceived Relatedness

concentration) Socialization as Connected to Engagement

Engagement and Competition
Interaction
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Assessment Statements / Questions Used Across Studies, Organized by Theorist:

Bressler & Bodzin , 2013
fit felt like nothing else matteredo

Buil et al., 2017

fiWhen | am playing the business simulation game | think about nothing elsed(Absorption Construct /

Flow Experience Construct)

Fu et al., 2009 ; EGameFlow Scale
fl am not burdened with tasks that seem unrelatedd(Concentration Construct)

Hamari et al., 2016
fl became very involved in the game forgetting about other thingso(Immersion Construct)

Heutte et al., 2016; EduFlow Model

fl am wholly absorbed in what | am doingd(Immersion and Time Transformation construct)

i donét care about whaoat( Loashs€omstiousteeys Gonktiuat)k o f
fl am not concerned about the judgement of othersd6 ( L o s sComsfiousdess Gonstruct)

fl am not worried about what others might think of med(Loss of Self-Consciousness Construct)

Hong et al., 2019
<none identified; this model did not examine player perceptions of this flow dimension>

Huang et al., 2018
<none identified; this model did not examine player perceptions of this flow dimension>

Hung et al., 2015
fl was not concerned with what others may have been thinking of my playing performanceo
fl was not worried about my performance during playingo

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
fl was not worried about what others may have been thinking of meo
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Martin, 2010 ; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Long Dispositional Flow Scales (DFS -2)

fl was not concerned with what others may have been thinking of meo

fl was not concerned with how others may have been evaluating meo

fl was not concerned with how | was presenting myselfo

fl was not worried about what others may have been thinking of meo

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Kiili, 2006; Flow Scale for Games
fl was not concerned with what others may have been thinking about my playing performanceo
fl was not worried about my performance during playingo

Kiili et al., 2012
fl was totally immersed in playing the gameo
fl found the experience extremely rewardingo

Kiili et al., 2021
fiMy mind was completely cleard
fl was totally absorbed in playingd

Liu, 2014 (derived from Jackson & Marsh, 1996)
<none identified; this model did not examine player perceptions of this flow dimension>

Liu, 2017 (derived from multiple sources)
fPerception of online games: important/unimportantd (Personal Involvement Construct)
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fPerception of online games: irrelevant/relevantd(Personal Involvement Construct)

fPerception of online games: means a lot to me/means nothing to meo(Personal Involvement
Construct)

fPerception of online games: matters to me/does not matter to meo(Personal Involvement Construct)
fPerception of online games: of no concern to me/ of concern to med(Personal Involvement Construct)
AVhile playing online games, | am deeply engrossedo(Focused Attention Construct)

AWhile playing online games, | am absorbed intentlyd (Focused Attention Construct)

Liu, 2020
<none identified; this model did not examine player perceptions of this flow dimension>

Novak, Hoffman & Yung, 2000; Customer Experience Online Flow Survey
<none identified; this model did not examine player perceptions of this flow dimension>

Okansen, 2013 (derived from Poels et  al., 2008); Game Experience Questionnaire (GEQ Core
Experience)

fi felt completely absorbedd (Flow Construct)

fl was fully occupied with the gamed(Sensory and Imaginative Immersion Construct)

Pearce et al., 2005
fl was absorbed intensely by the activityo(Interest Construct)
fi thought about other thingso(Interest Construct)

Rachmatullah et al., 2021
<none identified; this model did not examine player perceptions of this flow dimension>

Rheinberg, Vollmeyer & Engeser (2003); Flow Short Scale (FKS)
fMy mind is completely clearo(Fluency of Performance Construct)
fl am totally absorbed in what | am doingo(Absorption by Activity Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)
<none identified; this model did not examine player perceptions of this flow dimension>

Sweetser & Wyeth, 2005; Gameflow Model (used to develop questions)
<none identified; this model did not examine player perceptions of this flow dimension>

Wang et al., 2017
fl was absorbed intensely in the serious game activityd (Concentration Construct)

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)

fWhen | was playing, | did not care about what others thought about how well | was playingo(Loss of
Self-Consciousness Construct / Flow Experience Construct)

fl just kept playing and was not worried about how well | was doingo(Loss of Self-Consciousness
Construct / Flow Experience Construct)

fWhile | was playing the <game name> game, | forgot about unhappy thingso(Loss of Self-
Consciousness Construct / Flow Experience Construct)
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Autotelic Experience

General themes of this dimensionThe analysis of this dimension revealed the desire on
the part of the researchers to examine the
zone duringdGBL gameplay, and a desirerecapture the rewarding gameplay experience. As a
reminder, Csikszentmihalyi (1990) offered that enjoyment may not be experiencedRiGishg
gameplay, although, upon reflection, the player may remember the experience as enjoyable. The
suggestion that thBGBL should be designed such that the player would choose to engage with

the game simply because it is worth doing, producing its own rewards, was also identified.

Table D9

Summary Guide, Autotelic Experience

Flow Dimension: Autotelic Experience

Descri ption:

The Autotelic Experience is defined as one that is engaged in for its own sake. The DGBL player
autotelic experience often takes the form of the experience of being in the zone, or as a wish to
recapture a rewarding gameplay experience. The DGBL6 design should create an environment or
experience that encourages the player to wish to re-engage with the game.

Keywords / Key Phrases: Worth doing for own sake; Replay intention; Worth doing for enjoyment;
Worth doing for outcome

Synonyms, Assessments

Autotelic Motivation

Autotelic Experience Negative Affect
Curiosity Peer Interaction
Emotion Perceived Enjoyment
Enjoyment Perceived Usefulness
Experience Consequence Playfulness

Frame Story Positive Affect
Gameplay Interest Positive Emotions
Interest Positive Value
Intrinsically Rewarding Activity Replay Intention
Intrinsically Rewarding Experience Rewarding Experience
Motivation, Extrinsic Satisfaction
Motivation, Intrinsic Self-Actualization
Motivation, Utilitarian Tension

Parallel Synonyms, Conceptu alizations:

A feeling that the activity is innately rewarding Motivation
Achievement Negative Affect
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Autotelic Experience

Autotelic state

Curiosity

Emotion

Enjoyment

Enjoyment (Sensation seeking)
Experience Consequence
Extrinsic Motivation

Flow Consequence

Frame Story

Fun

Interest

Intrinsic Motivation

Intrinsically rewarding experience
Learning

Motivate to higher performance levels

Perceived Enjoyment
Perceived Learning
Playfulness

Positive Affect
Positive Emotions
Positive Enjoyment
Positive Value

Replay intention
Rewarding Experience
Satisfaction
Self-Actualization
Sense of Discovery
Situational Interest
Skills development as outcomes
Tension

User enjoyment

Assessment Statements / Questions Used Across Studies, Organized by Theorist:

Bressler & Bodzin , 2013
fit felt like nothing else matteredo

Buil et al., 2017

fPlaying the business simulation game gives me a good feelingd (Enjoyment Construct / Flow

Experience Construct)

fl get a lot of enjoyment from playing the business simulation gameo(Enjoyment Construct / Flow

Experience Construct)

fi feel happy whilst playing the business simulation gameo(Enjoyment Construct / Flow Experience

Construct)

fi feel cheerful when | play the business simulation gameo(Enjoyment Construct / Flow Experience

Construct)

Fu et al., 2009 ; EGameFlow Scale

<none identified; this model did not examine player perceptions of this flow dimension>

Hamari et al., 2016

fHow much did you enjoy what you were doing?0(Enjoyment Construct) / (Engagement Construct)
finteracting with it was entertainingd (Enjoyment Construct) / (Engagement Construct)

finteracting with it was fund(Enjoyment Construct) / (Engagement Construct)

fHow interesting was the game?0(Interest Construct) / (Engagement Construct)

fDid you feel bored with playing the game?0d(reverse coded) (Enjoyment Construct) / (Engagement

Construct)

Heutte et al., 2016; EduFlow Model

fl have the feeling | am living a very exciting experienceo (Autotelic Experience Construct)
fArhis activity brings me a sense of well-beingd (Autotelic Experience Construct)
fWhen | talk about this activity, | feel such a deep emotion that | want to share itd (Autotelic Experience

Construct)

Hong et al., 2019

firhe game inspires me to keep playingd(Flow Construct)

fl like to play the game to learn the correct order of strokesd(Gameplay Interest Construct)
fl feel very excited when | play the gameo(Gameplay Interest Construct)

fl feel very happy when | play the gamed(Gameplay Interest)

fl enjoy playing the gameo(Gameplay Interest Construct)

fl hope to play the game many more timeso(Gameplay Interest)

Huang et al., 2018

fl enjoyed experiencing the virtual world very mucho(Intrinsic Motivation Construct)
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fl thought experiencing in 3D virtual world was quite enjoyableo(Intrinsic Motivation Construct)

fl would describe the experience as very interestingo(Intrinsic Motivation Construct)

Positive Emotions Construct -- Amusement, Interest, Contentment, Joy, Pride, Cheerfulness, Delight
(solicited player perceptions of the emotions)

fExcites my curiosityd (Flow Construct)

fintrinsically interestingo(Flow Construct)

AVilling to recommendod (Behavioral Intentions Construct)

AVanted to find out more information about the destinationd(Behavioral Intentions Construct)
fiGained an interest in visitingd (Behavioral Intentions Construct)

AVanted try to visit in the futured(Behavioral Intentions Construct)

Hung et al., 2015
fl really enjoyed the playing experienced

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
fl found the experience extremely rewardingo
(note: this may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Martin, 2010 ; Core Flow State Scale (C FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Long Dispositional Flow Scales (DFS -2)

fl really enjoyed the experience of what | was doingo

fl loved the feeling of what | was doing, and want to capture this feeling againo

firhe experience left me feeling greato

fl found the experience extremely rewardingo

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Kiili, 2006; Flow Scale for Games

fl really enjoyed the playing experienced

fl loved the feeling of playing and want to capture it againo
firhe playing experience left me feeling greato

fl found the experience extremely rewardingo

Kiili et al., 2012

fl really enjoyed the playing experienced

fl loved the feeling of playing and want to capture it againo
firhe playing experience left me feeling greatd

Kiili et al., 2021
<none identified; this model did not examine player perceptions of this flow dimension>

Liu, 2014 (derived from Jackson & Marsh, 1996)

fi wanted to proceed to the next unit after completing each learning unito(Self-Actualization Construct)
fl felt great self-actualization when | achieved the goal of each learning unito(Self-Actualization
Construct)

fl was happy during the learning activiti e @layfulness Construct)

fi felt enjoyment when | played the learning softwareo (Playfulness Construct)

Liu, 2017 (derived from multiple sources)

fl plan to play online games in the futureo(Replay Intention Construct)

fl intend to continue playing online games in the futured (Replay Intention Construct)

fl expect my online game playing to continue in the futured(Replay Intention Construct)

Liu, 2020

fl feel the game activities are interestingdo(Game Based Learning Activities Construct)

fl feel the story details of the game are related to the learning subjectdo(Game Based Learning
Activities Construct)

fin general, | am satisfied with the learning process of the gameo(Game Based Learning Activities
Construct)
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fl feel GBL activities are funo(Perceived Enjoyment Construct)
fl feel GBL activities are enjoyableo(Perceived Enjoyment Construct)
fl feel GBL activities keep me happyo(Perceived Enjoyment Construct)

fOverall, the whole process of GBL activities is pleasurabled(Perceived Enjoyment Construct)

Novak, Hoffman & Yung, 2000; Customer Experience Online Flow Survey
fl feel unimaginative when | use the Webo(Reverse coded)
fl feel flexible when | use the Webo

fi feel unoriginal when | use the Webo(Reverse coded)

fi feel uninventive when | use the Webo(Reverse coded)

fi feel creative when | use the Webo(Reverse coded)

fi feel playful when | use the Webo

fl feel spontaneous when | use the Webo

Ha p mhappybd (Reverse coded)

Annoyed/ Pl easedo

Sat i sdatisfeedd(REverse coded)

Me | a n cdmtentedoc / C

o 1 e ! S 14

=13

Okansen, 2013 (derived from Poels et al., 2008); Game Experience Quest  ionnaire (GEQ Core

Experience)

fl was interested in the game's storyd(Sensory and Imaginative Immersion Construct)
fit was aesthetically pleasing (Sensory and Imaginative Immersion Construct)
fl found it impressiveo(Sensory and Imaginative Immersion Construct)
fl felt restlesso(Positive Affect Construct)

fi felt annoyedo (Positive Affect Construct)

fi felt irritabled (Positive Affect Construct)

fi felt frustratedo (Positive Affect Construct)

fi felt pressuredo(Positive Affect Construct)

fi felt contento(Positive Affect Construct)

fi could laugh about itd(Positive Affect Construct)

fl felt happyo (Positive Affect Construct)

fi felt goodo(Positive Affect Construct)

fl enjoyed itdo (Positive Affect Construct)

fi thought it was funo(Positive Affect Construct)

fi thought about other thingso(Negative Affect Construct)

fl found it tiresomeo(Negative Affect Construct)

fl felt boredd(Negative Affect Construct)

fl was distractedo(Negative Affect Construct)

fl was bored by the storyd(Negative Affect Construct)

fit gave me a bad moodo(Negative Affect Construct)

Pearce et al., 2005

fl found the activities enjoyabled(Enjoyment Construct)
fl found the activities interestingo(Interest Construct)
firhe activities excited my curiosityo(Interest Construct)

Rachm atullah et al., 2021

fl consider my experience a successo(Game Satisfaction Construct)
AUsi ng < g awes wortlwnied{Game Satisfaction Construct)
fiMy experience was rewardingd(Game Satisfaction Construct)

fArhis experience was funo(Game Satisfaction Construct)

Rheinberg, Vollmeyer & Engeser (2003); Flow Short Scale (FKS)
fSomething important to me is at stake hered(Perceived Outcome Importance Construct)

Shin, 2006; Virtual -Course Flow Measure (VFM)
fl enjoy the learning experience this course offers med(Enjoyment Construct)
fl enjoy watching the lecture delivered in a virtual spaced(Enjoyment Construct)




149

fl am attracted to the subject of this coursed(Enjoyment Construct)
firaking this course is a visually pleasing experienced(Enjoyment Construct)
firhe lecture content of this course is not boringd (Enjoyment Construct)

Sweetser & Wyeth, 2005; Gameflow Model (used to develop questions)
<none identified; this model did not examine player perceptions of this flow dimension>

Wang et al., 2017

flJsing the serious game was useful for learningo (Perceived Usefulness Construct)

flJsing the serious game increased my learning productivityo(Perceived Usefulness Construct)
flsing the serious gameincr eas e my | ear ni (Paceieetl Usefuness Canstracy) s O
flJsing the serious game made it easier to do my worko (Perceived Usefulness Construct)

firhe serious game has been enjoyabled(User Enjoyment Construct)

firhe serious game was one of my favorite learning moduleso(User Enjoyment Construct)

fi had fun interacting with the serious gameo(User Enjoyment Construct)

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)

fl really enjoyed playing the <game name> gameo (Autotelic Experience Construct / Flow Experience
Construct)

fl liked the feeling of playing and want to play it againo (Autotelic Experience Construct / Flow
Experience Construct)

fi enjoyed playing the <game name> game because it made me feel goodo(Autotelic Experience
Construct / Flow Experience Construct)
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Flow Experience Construct
General themes of this dimensionThe analysis of this dimension across the studies in
the data set of the findings for each of the two research questions revealed the desire on the part
of the researchers to exami eneeofthedlosta.r ner sdé p
Generally speaking, this flow dimension is examined as a construct. The suggestion that the
DGBL environment and experience should be designed such that the player experiences the flow

state during gameplay was also identified.

Table D10

Summary Guide, Flow Experience Construct

Flow Construct : Flow Experience

Description:
Flow Experience is a construct of the combination of all of the flow dimensions, which allows the
learner to experience the flow state experience during DGBL gameplay.

Keywords / Key Phrases: In the zone; In the flow; Player experienced flow

Synonyms, Assessments:

Flow Flow State
Flow Construct Multimedia Flow
Flow Experience Overall Experience of Being in Flow

Parallel Synonyms, Conceptualizations:

Absorption of Activity Flow Level

Flow Flow State

Flow Experience Fluency of Performance
Flow Experience (construct) Multimedia Flow

Assessment Statements / Questions Used Across Studies, Organized by Theorist:

Bressler & Bodzin , 2013
fl was in the zoneo

Buil et al., 2017

fl would still play the business simulation game, even if | was not rewarded for ito(Flow Experience
Construct)

fl find that | also want to play the business simulation game in my free timeo(Flow Experience
Construct)

fl play the business simulation game because | enjoy ito (Flow Experience Construct)

fl get my motivation from playing the business simulation game, and not from the reward of winning ito
(Flow Experience Construct)
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Fu et al., 2009 ; EGameFlow Scale
<none identified; this model did not examine player perceptions of this flow dimension>

Hamari et al., 2016
<none identified; this model did not examine player perceptions of this flow dimension>

Heutte et al., 2016; EduFlow Model
<none identified; this model did not examine player perceptions of this flow dimension>

Hong et al., 2019
<none identified; this model did not examine player perceptions of this flow dimension>

Huang et al., 2018
<none identified; this model did not examine player perceptions of this flow dimension>

Hung et al., 2015
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson & Marsh, 1996; Short Dispositional Flow Scale (S FSS)
<none identified; this model did not examine player perceptions of this flow dimension>

Jackson, Eklund & Martin, 2010 ; Core Flow State Scale (C FSS)

Al was O6totbal ly involved®o
Alt felt |ike 6everything clickeddo
was O0im the zoneb
felt 6in control d
hed onéd
|

[
|
| was Oswitec
|
|

t felt I|ike was O6in the flowbé of thingso
was O0iwd tfhe groo
I was O6totally focusedd on what | was doingbo

(note: these may not be reproduced without permission from the publisher, Mind Garden, Inc.)

Jackson, Eklund & Matrtin, 2010 ; Long Dispositional Flow Scales (DFS -2)
<none identified; this model did not examine player perceptions of this flow dimension>

Kiili, 2006; Flow Scale for Games
fl experienced a clear flow experience during playingd

Kiili et al., 2012
<none identified; this model did not examine player perceptions of this flow dimension>

Kiili et al., 2021
fi didn't notice time passingo

Liu, 2014 (derived from Jackson & Marsh, 1996)
<none identified; this model did not examine player perceptions of this flow dimension>

Liu, 2017 (derived from multiple sources)

fDo you think you have ever experienced flow when playing an online game?0

fin general, how frequentlywoul d you say vy ou whenplaing ae onne gamé?d o w o
fiMost of the time | play an online game | feel that | am in flowo

Liu, 2020
<none identified; this model did not examine player perceptions of this flow dimension>

Novak, Hoffman & Yung, 2000; Customer Experience Online Flow Survey

fDo you think you have ever experienced flow on the Web?0

fin general, how frequently wouldyous ay you have e xwhenauase theVdeb®f | o\
fMost of the time | use the Web | feel that | am in flow.0
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Okansen, 2013 (derived from Poels et al., 2008); Game Experience Questionnaire (GEQ Core
Experience)
<none identified; this model did not examine player perceptions of this flow dimension>

Pearce et al., 2005
<none identified; this model did not examine player perceptions of this flow dimension>

Rachmatullah et al., 2021
firhe time | spent using [The Game] just slipped awayo (Flow Experience Construct)

Rheinberg, Vollmeyer & Engeser (2003 ); Flow Short Scale (FKS)
<none identified; this model did not examine player perceptions of this flow dimension>

Shin, 2006; Virtual -Course Flow Measure (VFM)
<none identified; this model did not examine player perceptions of this flow dimension>

Sweets er & Wyeth, 2005; Gameflow Model (used to develop questions)
<none identified; this model did not examine player perceptions of this flow dimension>

Wang et al., 2017
<none identified; this model did not examine player perceptions of this flow dimension>

Zheng & Spires, 2014 (derived from Kiili & Lainema, 2008)
<none identified; this model did not examine player perceptions of this flow dimension>
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