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1 INTRODUCTION

In recent years the term “gamification” has become a buzzword among companies
and educators describing a new revolution in motivation and engagement. Described
simply as “the use of game design elements in non-game contexts” (Deterding, Dixon,
Khaled, & Nacke, 2011), gamification techniques have been criticized by researchers
and game designers alike for their superficial application of game symbolism and
operant conditioning style of motivating users. Many of its applications build game-
like reward structures around an existing core activity, which is argued to be
ultimately harmful to the user’s well-being in the long-term. A cornerstone review of
studies into human motivation shows that activities which satisfy psychological
needs are more beneficial than those that only offer external rewards (Deci, Koestner,
& Ryan, 1999).

Nevertheless, the success of the video game industry is proof that game design is
effective at motivating and engaging users in seemingly insurmountable tasks.
Educators in particular see great value in the potential to engage students in
learning the same way they engage with video games. The traditional approach of
using extrinsic rewards such as grade points and certificates of achievement is
limited in its efficacy. One possible solution may come from the subcategory of
gamification known as “gameful design” where the word “gameful” represents the
experiential and behavioral qualities of gameplay (McGonigal, 2011). McGonigal
describes, gamers as highly optimistic, empowered individuals with a strong sense
of purpose and urgency for achieving a major victory. Games provide these
experiences of striving towards some “epic win” not by implementing a reward
structure, but instead through the design application of things like narrative,
challenge, discovery and thrill. This is the basis of gameful design, and a major

premise of this paper.

Much research still needs to be done before any conclusive arguments can be made
for likening real-world activities to games. The existing research shows that the
efficacy of gamification is highly conditional and depends on individual traits of the
user as well as the context (Hamari, Koivisto, & Sarsa, 2014). An example of

individual traits influencing a user’s experience is the mood a person adopts, often



involuntarily, when approaching some activity. This relates to positive and negative
affect, which research has shown to influence individual work behavior and
enjoyment (Isen & Reeve, 2005). Contextual factors include those pertaining to the
physical space of the activity, the associated social environment, and the
psychological mindset of the participants. Two studies are presented herein with the
aim of examining both individual and contextual factors that contribute to the

efficacy of game-like experiences for engagement and learning.

We begin below with a discussion of existing research and background research that
supports our premise of gameful design. After covering the similarities and
differences of game-based learning, gamification, and gameful design, we then
present our own findings from research that attempts to align the motivating aspects
of games to the classroom. The contributions of this research include the results of
two studies in which we examine contextual factors and individual traits related to
the outcomes of gameful classroom activities. The first study examines aspects of the
playful mindset of participants in a game-based learning activity and their
relationships to enjoyment of the activity itself. For evaluation purposes, we
developed the Playful Affordances Model as a synthesis of previous frameworks and
design literature surrounding play and pleasure. The second study examines the
individual traits of motivation, confidence, and affect in students enrolled in a course
with a gamification element. These traits are identified and measured according to
their correspondence with the elements of optimal experience, as described by flow
theory (Csikszentmihalyi, 1990). Our findings have implications for the analysis and

design of instructional, game-like activities in education and training.



2 LITERATURE REVIEW

This chapter presents foundational research that connects games, play, and learning
as a background for our two studies of gameful design. We begin with a review of
game-based learning research illustrating specific aspects of gaming and gameplay
that are attractive to educators. This is followed by a discussion of gamification and
its background, as well as the limitations it must overcome as described by its critics.
Gameful design is then proposed as a user-centered design philosophy with similar
goals to gamification. In order to promote game-like experience, though, gameful
design requires an understanding of games and play which we give in a review of
game design models and the philosophy of play. Case studies present the opportunity
to deepen this understanding by analyzing what researches have attempted to
accomplish in the past. Finally, we draw on this background to propose what we call
“gameful learning” as the application of gameful design to promote optimal learning
activities that simultaneously engage users and attend to individual psychological

needs.

2.1 GAME-BASED LEARNING

Researchers of game-based learning advance the claim that games promote learning
for a variety of reasons (Steinkuehler & Squire, 2014). Practical applications of such
research attempt to exploit the learning that happens within a video game for
educational purposes. One such game-based learning model proposes a cycle of user
judgments, behavior, and feedback that may be employed to achieve desirable

learning outcomes (Garris, Ahlers, & Driskell, 2002).

James Paul Gee writes extensively about the ways in which video games can provide
great learning experiences (Gee, 2007). Good video games embody domain-specific
meaning in objects and symbols in a way similar to specialty domains of various
professions. Players can take on identities and role-play situations they might not
otherwise get to experience in a classroom. Information is provided through various
forms of media that form an interconnected network of situational meaning. The
problems presented in games are well-defined subsets of larger problems with
necessary information being provided both on-demand and just-in-time. The freedom

of the fantasy element in video games allows for relevant cultural models to be



thought about critically within the context of the game. Finally, the act of gaming
exercises the use of distributed knowledge networks consisting of tools, symbols,
technologies, and even other players in the social group. Gee’s principles are all

backed by research in cognitive science and education.

Morris, Croker, & Zimmerman (2013) look at game design from a science education
perspective and emphasize the ways that games can act as tools to support learning.
Their premise is that games can contribute to scientific literacy by designing
activities that enhance the acquisition of content knowledge, process skills, or an
understanding of the nature of science. Furthermore, the study proposes three levels
of scaffolding for game mechanisms: motivational scaffolds that engage students,
cognitive scaffolds that compensate for the limits of human cognition, and

metacognitive scaffolds that provide opportunities for identity association.

Another perspective proposes the idea of conceptual play spaces as a means of
creating meaningful contexts for learning (Barab, Ingram-Goble, & Warren, 2009).
Students project themselves into a fictional problem context where their ability to
achieve the learning outcomes shows immediate effects in the environment. Example
systems illustrate how scaffolds can be used to provide a perceptual environment,
contextual details, rules and metrics to regulate activity, and engagement through

interaction with other students.

The model presented by Garris, Ahlers, & Dreskell (2002) is based on a specific type
of gameplay which breaks down under the scrutiny of an ecological perspective.
Linderoth challenges the basic assumption that these cycles enabling a player’s
progression within a game is evidence of learning (Linderoth, 2012). If implemented
correctly, the signals and affordances within a game environment enable players to
navigate increasingly complex situations once their individual meanings can be
recognized. Linderoth states that observation of such behavior has led to the
assumption that games inherently direct continual learning. Studies in situated
cognition suggest that this is actually a fundamental aspect of acquiring literacy in
specialized contexts such as technology (Gee, 2010). Nevertheless, Linderoth’s point
is that the cues in video games may be designed to be understood quickly and used
liberally within the game environment so that the player experiences little

frustration, and consequently little learning as well.



The issue of contextual significance in a learning activity is another concern for
game-based learning. It has been shown that different physical and social contexts
surrounding two given tasks influence the ability of students to transfer learning
(Klahr & Chen, 2011). Games and gameplay rely on setting contexts in the physical,
social, and psychological dimensions (Stenros, 2012). The psychological dimension
provides a frame of reference for the interpretation of game actions, effectively
bounding the space in which game-based learning happens. This can be problematic
when the fictional and imaginative nature of the game’s narrative differs
significantly from the authentic context in which the learning is meant to be applied.
Games used to teach real-world skills require pre- and post-activities that scaffold
and debrief the students such as those advocated in by Garris, Ahlers, & Driskell

(2002), or risk losing their effectiveness to the issue of knowledge transfer.

2.2 GAMIFICATION

Traditional instances of gamification have focused on the use of visual elements that
represent accomplishments in electronic games (e.g., points, badges, and
leaderboards) and promoted their use in other contexts. Numerous definitions of
gamification exist in various domains, such as web applications (Zichermann &
Cunningham, Gamification by Design: Implementing Game Mechanics in Web and
Mobile Apps, 2011), organizational management (Kumar & Herger, 2013), and
enterprise (Werbach & Hunter, 2012; Zichermann & Linder, 2013). The broadest and
most inclusive definition of gamification is “the use of game design elements in non-
game contexts” (Deterding, Dixon, Khaled, & Nacke, 2011). This non-prescriptive
definition further describes “game design elements” that can be anything from
superficial interface elements to complicated design activities. The levels are laid out

in rising levels of abstraction as shown in Table 2-1.

At the most concrete level are “game interface design patterns” which include
components from interaction design, such as points and badges. The next level is
“game design patterns and mechanics” including parts of game design that
emphasize gameplay. Beyond that are “game design principles and heuristics” that
assist in the approach to design problems. “Game models” provide descriptions of
abstract game systems and how they afford gaming experiences. Finally, the highest

level of game design elements is “game design methods” which describe the practices



involved in the process of designing a game. According to Deterding et al.,

gamification is the strategy of using such elements without any explicit intent or

purpose.

Table 2-1 Levels of Game Design Elements adapted from (Deterding, Dixon, Khaled, & Nacke, 2011)

Level

Description

Example

Game interface

design patterns

Game design
patterns and
mechanics
Game design
principles and
heuristics

Game models

Game design
methods

Common, successful interaction
design components and design
solutions for a known problem in
a context, including prototypical
implementations

Commonly reoccurring parts of
the design of a game that concern
gameplay

Evaluative guidelines to approach
a design problem or analyze a
given design solution

Conceptual models of the
components of games or game
experience

Game design-specific practices

and processes

Badge, leaderboard, level

Time constraint, limited

resources, turns

Enduring play, clear goals,

variety of game styles

MDA; challenge, fantasy,
curiosity; game design
atoms; CEGE
Playtesting, playcentric
design, value conscious

game design

Findings from a meta-analysis of empirical studies aimed at the efficacy of
gamification (Hamari, Koivisto, & Sarsa, 2014) suggest various external influences
such as points, goals and feedback have generally positive effects on motivation. This
analysis includes many diverse studies from multiple fields, but ultimately shows
what little conclusive evidence there is surrounding gamification techniques.
Although many of the studies included in the meta-analysis claim positive effects,
their results appear to be heavily dependent upon the given context and user

characteristics.

One possible explanation for characteristics that influence a user’s reception of

gamified systems may be player preferences. Several studies in the past have



attempted to understand why players engage in games and what makes them
enjoyable. Bartle’s Player Types (Bartle, 2004) is a classification of play styles for
players of massively multiplayer online role-playing games (MMORPGs). Bartle
created this two-dimensional characterization based on players acting on or
interacting with other players or the world (see Figure 2-1). The names of each style
are chosen according to the primary activity engaged in by the player. Killers prefer
to exercise power over other players, engaging most frequently in player-versus-
player content. Achievers enjoy completing quests and accomplishing goals set up by
the designers. Socializers play MMORPGs for the chance to make friends and
cooperate with other players. Finally, explorers are attracted by the lure of discovery

in the content-rich setting of the game world.

Acting

Killers Achievers

Players—- 3= World

Socializers Explorers

Interacting

Figure 2-1 Bartle's Player Types

A more robust model of player motivations is Yee’s facets (Yee, 2006) that describe
various attributes of play styles present in every player to a certain degree. Yee’s
analysis identifies subcomponents within online gameplay ranging from the built-in
systems of achievement to friendly or competitive forms of social activity, and
immersive qualities such as escapism. The specific feedback from players reveals a
highly diverse range of interests. For example, while some players are driven by the

progression system of leveling up within these games, others find it to be tedious and



prefer to reach the max level as quickly as possible so they can enjoy content only
available to high-level players. Both Bartle’s player types and Yee’s facets highlight
specific motivational qualities designed into the gameplay of MMORPGs and reflect
the diversity of player preferences. If these analyses can be transferred to users of
gamified systems, they indicate that not all users will enjoy interacting with typical

progression mechanics if the underlying activity itself is not intrinsically appealing.

The theoretical justification for gamification techniques often refers to a theory of
motivation from behavioral psychology known as Self-Determination Theory (SDT).
SDT is a macro-theory that describes the core incentives of human behavior to reside
with needs for autonomy, competency and relatedness (Ryan & Deci, 2000).
Expanding on this principle, the theory describes the contents of goals to be either
intrinsic (a desirable pursuit for its own sake) or extrinsic (a means to achieve or
avoid some consequential end state). A meta-analytic review of these distinctive
traits in empirical research has shown not only that intrinsic motivation is more
beneficial to a person’s well-being, but also that extrinsic motivations tend to inhibit
or distract from intrinsic motivations (Deci, Koestner, & Ryan, 1999). The review
found that extrinsic regulations (e.g. rewards) have the potential to motivate a
subject when perceived as informational and thus promoting a sense of competency.
Detrimental effects occur when the subject perceives the extrinsic factor instead as

controlling and thus inhibiting a sense of autonomy.

SDT has been related to a wide variety of fields including the issue of engagement
with electronic games. One such study looks at habitual game play through the lens
of SDT and reveals engagement with electronic gaming to be linked to the
satisfaction of psychological needs necessary for well-being (Przybylski, Rigby, &
Ryan, 2010). In the study, compulsive game play is portrayed as a substitution for
feelings of satisfaction surrounding needs that are not met in daily life. This suggests
that obsessive play is a symptom of a deprived well-being rather than a cause.
Further empirical investigations in the same study emphasize the importance of
these universal human needs by examining the effects of gaming on aggression. The
results showed that gameplay which thwarts feelings of competency is a better

predictor of aggressive behavior than the existence of violent content alone.



According to SDT, digital rewards similar to those that originate from game design
are considered to be extrinsic regulators and may include anything from practical
goods to intangible feelings of praise or social status. In contrast, an example of
intrinsic motivation would be the positive feelings associated with learning, such as
the delight of seeing a newly understood concept used effectively in a real context.
Given that extrinsic rewards such as points, badges, and leaderboards are key
elements of existing gamification practices, the field appears to be settled on a
superficial foundation. Nevertheless, electronic games continue to be wildly popular
on various platforms despite their uninhibited use of similar tactics. Tulloch (2014)
argues that the game industry enjoys its success due to a long history of refining
reward programs that signify player achievements and quantify progress. Such
support is necessary for the onboarding of players engaging with video games that
may be highly complicated systems with steep learning curves. Game designers
recognize that humans are habitual creatures and that players often require
incentives to complete learning tasks for progressing through the system and
discovering advanced or emergent gameplay (Koster, 2004). Despite being composed
of incremental levels of systemic complexity created by rules, games are inherently
objects of entertainment and operate under the premise that the player must be
engaged. From this observation, Tulloch offers an interpretation of gamification as
“a form of training built upon the techniques used in, and heritage of, games rather
than traditional pedagogy” (Tulloch, 2014, p. 326). While traditional pedagogy
motivates students by awarding grades and credits, good games use rewards with
endogenous value within the context of play. When implemented appropriately, such
rewards can contribute to the intrinsic motivations of players through enhanced

social interactions, self-reflection, fun, and experiences of flow (Wang & Sun, 2011).

Good video games provide a holistic experience in which an intrinsically rewarding
activity is directed and enhanced by the added value of progression metrics and goal-
oriented rewards. Many existing gamified systems have failed to recognize this
intricate relationship and focus primarily on extrinsic rewards. The resulting
applications then are criticized for having characteristics that betray the principles
of good game design (Dichev, Dicheva, Angelova, & Agre, 2014). Such applications
are superficial, adding a layer of game mechanics rather than taking a systematic

approach to the design of the experience. They are reward-oriented, ignoring



opportunities for supporting intrinsically motivating experiences. They are not user-
centric, promoting organizational goals of the producer rather than considering
possible user goals. Finally, they are pattern-bound, uncritically adopting formulas

for interaction design from popular gamification applications that came before.

2.3 GAMEFUL DESIGN

Given the broad definition of gamification as simply as the use of game design
elements in non-game contexts, the term “gameful design” has been proposed for
designing with the specific goal of game-like experience as an outcome (Deterding,
Dixon, Khaled, & Nacke, 2011). The emphasis of gamification lies with the strategy
of using game design elements, whereas gameful design explicitly sets the goal of
achieving experiential and behavioral qualities similar to gameplay. Achieving such
a goal likely involves the use of game design elements, so gameful design can be

considered a subdomain of gamification.

The experience of the player is a major component of game design, as illustrated by
the MDA framework (Hunicke, LeBlanc, & Zubek, 2004). This framework is named
after the three distinct game components in an abstract model of games: mechanics,
dynamics, and aesthetics. While representing different layers of abstraction in the
composition of a game, the framework of MDA proposes that 1) games function more
like artifacts than media, providing the players with opportunities for interaction
rather than simply a conduit for experiences; and 2) developers approach a game
differently than players do. As shown in Figure 2-2, developers build games from
their most basic components (i.e., mechanics) while the players get into the game
from the emotional responses it elicits (i.e., aesthetics). The dynamics serve as the
middle-ground where players interpret possible action and consequence through
examining the inputs and outputs of game mechanics. While game mechanics
represent information about the internal state of the game and the algorithms
pertaining to the game’s flow, dynamics are the integration of these rules into a
comprehensive gaming experience. The game of golf, for example, has the mechanics
of hitting a ball with a club, a hole for the ball to ultimately arrive in, and a metric
for measuring the number of swings. The dynamics are then represented by concepts
residing at a higher level of complexity, such as gauging difficulty with par and

striving for a hole-in-one. A player’s experience of the game—the enjoyment of being

10



outdoors, the challenge of hitting the ball, and the sense of accomplishment when

getting it in the hole—these signify the aesthetics, or experiential qualities, of golf.

Engagement from aroused emotion Player

M D A

-------------->

Designer Construction from concrete rules

Figure 2-2 Different perspectives of a game according to the MDA framework,

adapted from (Hunicke, LeBlanc, & Zubek, 2004)

The notion of the player’s experience being essential to the composition of a game
has been overlooked in traditional definitions of games and play. Long before the
birth of electronic games, Johan Huizinga wrote about games as the frivolous
activities that happen within the bounded ritual of play (Huizinga, 1955). His idea
of the “consecrated spot” in which play happens is attributed as the foundational
concept of the “magic circle” in game studies (Salen & Zimmerman, 2004). Roger
Caillois echoes similar notions when describing the playing of games as “free
(voluntary), separate (in time and space), uncertain, unproductive, governed by rules,
make-believe” (Caillois, 1961, pp. 10-11). Furthermore, Caillois introduces a means
of distinguishing games from play by placing the two concepts at opposite ends of a
continuum. Games are represented by the Latin term “ludus” which emphasizes
structured activities with explicit rules and goals. Play is represented in contrast by
the Latin term “paidia” which describes the activity as spontaneous and
unstructured. In the years since Huizinga and Caillois, numerous scholars have
contributed to the definition of games by identifying characteristics that pertain to
the structure of the activity itself. Few address a player’s interaction with the system
presented by the game, and those that do speak only in terms of goals or conflict
(Juul, 2003). In contrast to these definitions, game designer Jesse Schell defines a
game as “a problem-solving experience approached with a playful attitude” (Schell,
2008, p. 37) where “problem-solving” implies formal elements such as clear goals and
boundaries, methods of solving, and the ultimate consequence of overcoming the

problem or surrendering to its challenge. This definition is significant in its

11



recognition that the inextricable relationship between the game system and the

disposition of the player is essential to the experience of a game.

In contrast to setting the experience as the desired outcome of a gamified system,
popular approaches to gamification have extracted game elements from the
systematic whole of the game with the expectation that they will recreate the same
psychological influence of gameplay (Robertson, 2010). Operationalizing game
mechanics outside their natural context in such a way raises the question of what
may be stripped away in the resulting experience. Guided by Self-Determination
Theory, one study examined the psychological effects of typical game interface
elements and found an observable difference in user performance (Mekler,
Brithlmann, Opwis, & Tuch, 2013). In the study, an image tagging experiment was
set up to test the effects of points vs. no points as well as a meaningful frame vs. no
frame of meaning. Subjects in the meaningful frame were told that their tagging
results would contribute to a scientific cause. The results show that although there
was no difference in user motivation, the groups in the meaningful frame produced
higher-quality tags while the best results came from those who additionally received

points for each tag.

A case study at the University Politechnica of Bucharest describes an instance of
using game rules and constraints to redesign a mandatory work activity for
university faculty members (Rughinis, 2013). Researchers designated an explicit
time and place for completing the required annual reviews of educational materials
in a gamified way. Participants were brought in to a computer lab and placed in
teams for the duration of the event. Each team had a single work station (computer
and chair) at the beginning. They spent time reviewing the available materials and
submitting revision tickets to other participants acting as arbiters. Each revision
ticket would earn the team points for purchasing items that enabled further work,
such as chairs, computers, food and drink. Through observing the activity and its
participants, the authors illustrate contention between aspects of work and play.
They observed a kind of “half-engagement” with the game rules and an emphasis on
work objectives. For example, some participants would use chairs that had not been
purchased or collaborated with members of other teams to improve revision accuracy.
Rughinis describes such behavior as the consequence of a “transparent magic circle”

in which the physical, social, and psychological contexts of play overlap with those
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of work, and an “ambivalent invitation” is extended for players to engage in a partial
attitude of playfulness. The consequence of intersecting work and play thus may
have the unintended consequence of goals not being taken seriously. Additionally,
the work goals may be perceived as not being taken seriously as was the case here
when a number of participants opted out of the gamified activity and did the work

on their own.

As the above case study shows, the structural goals of a work activity may be
convoluted by (possibly conflicting) structural goals of the game. Games create a
holistic experience by providing clear rules and boundaries that give meaning to the
actions of players. Consecutive transgressions into the state of play @.e., free-form,
exploratory activity) and then into the state of the game (i.e., engaging with a
system) can be distinguished from the mundane state of the non-game activity
(Walther, 2003). After performing these transgressions, the player must then
balance between the mode of play, where the goal is to maintain a pleasurable state,
and the mode of the game, where finer goals are defined by rules and structure.
Without this balance, the autotelic qualities of the experience may be undermined
by the rigidity of the game, or the importance of the goals may be diminished by the
frivolity of play.

The psychological context of play is a reoccurring theme in the literature. An
anthropological review of play illustrates an lack of consistency when distinguishing
the act of playing a game from the mode of playful experience (Malaby, 2009). As an
activity, the common perception of play is almost exclusive to the form of the activity
irrespective of the attitude of the player. On the other hand, the mode of play is
characterized by the player’s readiness to improvise and seek creative order within
an indeterminate scale of possibility—a psychological state of curious enthusiasm.
Without assuming this state, engagement with a game system becomes mere
operation even though the activity may be described as play. In such a case, the
psychological context for play is not satisfied and the player’s experience may not

necessarily be one of enjoyment.

Michael J. Apter describes the playful mindset as “paratelic” and compares it to the
serious, or “telic’ mindset (Apter, 1991). A mindset that is telic will experience

anxiety in states of high arousal whereas a mindset that is paratelic will experience
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excitement in similar situations. This dual nature of human psychology is also
reflected in other emotional situations, such as conforming or deviating from rules,
which Apter describes in great detail with Reversal Theory (Apter, 2001). Here, the
Greek word “telic” expresses the existence of an intended goal or purpose while the
prefix “para-” indicates running alongside or contrary to said purpose. Additionally,
the term “autotelic” has been used to characterize playful participation in an activity
as both a means and an end within itself. Play creates meaning through internal and
implicit communication among participants, encouraging further play and
engagement through its autotelic nature (Bateson, 1972). Play begets play by
maintaining a separation from the seriousness of normalized social environments

and continuously providing a range of possibilities to be explored.

Considering the literature reviewed up to this point, we can say that the challenge
for gameful design is to elicit a playful mindset without undermining the non-game
purpose of the activity. Empirical evidence suggests that this may be achieved by
simply creating a psychological frame of play without the adoption of game goals.
This can be seen in the image tagging exercise mentioned above (in which the
awarded points had no further meaning besides tracking progress), as well as
another study where no significant difference was observed between a gameful
framing condition and a full game condition (Lieberoth, 2015). In the study, student
participants were asked to facilitate discussions surrounding responses to a school
satisfaction survey. Two conditions were tested: a framing condition in which
participants interacted with game artifacts such as cards, pawns, and a game board;
and a full-game condition in which participants interacted with the same game
artifacts and competed for a win condition. The control group had their discussion
materials on simple paper and followed basic instructions for the activity. The study
then collected self-reported data for intrinsic motivation and behavioral data of time
spent on the optional continuation of the task. Compared to the control group, both
game conditions had significantly higher ratings for the interest/enjoyment
dimension of the intrinsic motivation survey, although the control group spent more
of the optional time to complete tasks. All other intrinsic motivation scores (such as
importance/effort, relatedness, and value/usefulness) were consistent across the

three groups. Furthermore, the only observed difference between the two game
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conditions was that the full-game condition received higher scores for being more

“like a game”.

2.4 GAMEFUL LEARNING

When trying to understand the motivation for engagement with video games,
researchers surveyed self-identified gamers and found that dimensions of
dispositional flow and intrinsic regulation are the most influential factors (Wang,
Khoo, Liu, & Divaharan, 2008). Other factors investigated include harmonious or
obsessive passion, extrinsic regulation, and positive affect. A cluster analysis was
used to discover profiles of gamers with high, low, and average levels of both
harmonious and obsessive passion for play. The resulting profiles all shared high
scores in dispositional flow and autonomous/intrinsic regulation while controlled
regulation was among the lowest. The measurements of flow used in this study

include the nine dimensions originally proposed by Csikszentmihalyi (Flow, 1990):

A balance of challenge and skill
Merging of actions and awareness
Clear goals

Unambiguous feedback
Concentration on the task at-hand
A sense of control

Loss of self-consciousness

Transformation of time

© ® =N s WD

Autotelic experience

It is suggested that the nine elements of flow can be divided into those that are
conditions for achieving flow state and those that are outcomes of reaching flow. In
order to achieve flow, the important elements are clear goals, unambiguous feedback,
challenge-skill balance, and a sense of control. Reaching the flow state then produces
the outcomes of action-awareness merging, total concentration, a loss of self-
consciousness, and transformation of time. Studies suggest this categorization to be
consistent with gamified experiences as well with the exception of autotelic
experience. In pure gaming activities, autotelic experience appears to be an
associated outcome; whereas, gamified exercise has shown that autotelic experience

relates more strongly to the conditions than the outcomes (Hamari & Koivisto, 2014).
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The theory of flow and its elements have been the center of much discussion around
the design of game play experience in both professional game design (Salen &
Zimmerman, 2004; Fullerton, 2008) and the application of game design elements to
non-game contexts (Pavlas, 2010; Hamari & Koivisto, 2014). Given that educators
recognize the value of several flow elements for learning (such as clear goals and
unambiguous feedback), an experiential gaming model based on flow elements and
playfulness has been proposed as a bridge between educational theory and game
design (Kiili, 2005).

Although most elements of flow are explicitly defined, the element of autotelic
experience seems vague and difficult to implement. In common terms, autotelic
experience may be described simply as “fun” within a context of enjoyment. As
mentioned in the discussion of the psychological context of play above, a playful
mindset is integral to autotelic experience. Bateson asserts that the manner of
framing an activity as play is more central to the experience than the activity itself
(Bateson, 1972). Once the frame of mind has been established, then play becomes an
exploration of possibilities within a determined space. A similar perspective is
expressed by Csikszentmihalyli & Bennett when they define play as “a state of
experience in which the actor’s ability to act matches the requirements for action in

his environment” (Csikszentmihalyi & Bennett, 1971, p. 45).

Following the previous discussions of game-based learning, gamification, and
gameful design, we can see several issues related to the use of game design elements
in learning contexts: the problem of knowledge transfer between differing contexts;
the drawbacks of unoriginal, superficial applications of game-like rewards; and the
complicated matter of the psychological mindset of play. We propose an approach
that combines the psychological context of gaming with the physical and social
contexts of a learning environment (Songer & Miyata, in press). The domain of an
educational topic can be dissected into overlapping physical and social contexts
similar to those of the “magic circle” of play. The physical dimension includes spatial
and temporal boundaries surrounding the activity as well as the artifacts involved.
The social dimension establishes social borders agreed upon by all participants
which, in terms of a game, allows for the playful mindset to be shed during times of
serious play. Whereas a typical educational game would produce its own artifacts

symbolic of the target domain, an application of game design might instead
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incorporate real artifacts from the target domain into a gameful activity. Similarly,
the social boundaries of the game can be expanded to include actions and protocols
typically used within the real-world target domain. This idea draws on concepts from
alternate reality games and pervasive games, which actively explore the fusion of

games with the real world (McGonigal, 2008; Montola, Stenros, & Waern, 2009).
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3 PLAYFUL AFFORDANCES MODEL

In order to test the applicability of the gameful learning principle, we developed a
model for the evaluation of gameful design, called the Playful Affordances Model
(Songer & Miyata, 2014). The model embodies several concepts from the above
discussion such as transgressing into the psychological context of play and promoting
the autotelic qualities of game-like experiences. It aims to identify concepts of “fun”
and “pleasure” by drawing from the philosophy of play, the design of interactive
artworks, and the analysis of video games. An existing “pleasure framework” details
13 categories of pleasure determined by a literature review and proved through
application (Costello & Edmonds, 2007). The result is a one-dimensional list of terms
used to describe the various forms of pleasurable, playful experiences. The PLEX
framework extends this list to cover the range of experiences specifically afforded by
video games (Korhonen, Montola, & Arrasvuori, 2009). It was developed by
analyzing engagement with video game systems and so follows the assumption of
play as a form of activity, including experiences such as “suffering” or “completion”
as types of playful experience. Such experiences may be enjoyable when a playful
mindset is adopted; however, the frustrating activities included in the PLEX

framework will likely be less pleasurable in non-game contexts.

In contrast to the previous frameworks, the Playful Affordances Model forms a multi-
dimensional categorization of autotelic experiences identified from the literature. At
the most abstract level, the four play categories of “agon”, “alea”, “mimicry”, and
“ilinx”, which loosely translate into contest, chance, imagination, and vertigo, are
adopted from philosopher Roger Caillois (Caillois, 1961). These categories provide
themes for exploring terms from existing frameworks and grouping them based on
similarity. A look at the resulting groups revealed two types of terms in each
category: those expressing action and those expressing state. Both types were then
generalized and matched as action-state pairs representing each of the four
categories. Table 3-1 shows this categorization of terms as unordered lists under

their respective themes. The bottom row shows the pairings of play behaviors and

experiential states proposed as the representative concepts in each category.
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Table 3-1 Play terms mapped to pairs of behavioral and experiential states

Agon Alea Mimicry Ilinx

Challenge Discovery Fantasy Sensation
Competition Curiosity Narrative Simulation

Difficulty Exploration Fiction Danger

Control Risk Creation Sensory
Achievement & Beauty & Cognitive Synergy  Physical Activity

Completion Immersion

Contest & Exploration & Imagination & Sensation &

Challenge Discovery Creativity Arousal

Now it is worth mentioning a number of terms that did not appear to fit into our
selected categories of play. The first is the pleasure of socializing and fellowship, and
the second is expression. Undoubtedly play is a major instrument in the construction
of our social frameworks; however, we assert that the pleasure of fellowship belongs
more to the social context of play than to the playful activity itself. Meanwhile,
expression is an activity of play in itself since a multitude of playful actions (such as
self-discovery and creation) exist as possible ways that expression is achieved, and
so one enters into play by seeking out these ways to express oneself. Furthermore,
the concept of expressing oneself suggests the existence of some partner or audience
to whom the communication of expression is taking place. This again reflects a
connection of play with its social context and further indicates that such qualities
are emergent properties of the whole experience rather than of any single delineable
instance. Just as play theorist Brian Sutton-Smith describes a variety of rhetoric
that is constructed through play (Sutton-Smith, 2001), the complicated matters of
self-expression and socialization can be seen as independent though not unrelated
activities to which play is complementary. We therefore conclude that feelings of
fellowship and expression are more appropriately described as significant outcomes
of play within its social context. This is further supported by literature in play

philosophy and radical game design (Flanagan, 2009; De Koven, 2013).

Two other terms that seem incompatible with our chosen categories of play are those

of submission and negativism. Submission, as described by game designer Marc
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LeBlanc!, is the pleasure of surrendering oneself to play as a pastime. The opposite
term, negativism, is described as provocative rule-breaking by Apter (1991). Our
omission of these two terms is due to their dichotomous nature. Given that the
activities of play can been seen as a subset of possibilities derived from a chaotic
world (Malaby, 2009) or an unbounded region for the fabrication of rules (Walther,
2003), we see submission and negativism as relating directly to the player’s
interpretation of the play space. Where one player may take pleasure in abiding by
the rules as the established bounds of activity, a deviant player will enjoy actively
seek out ways to challenge and expand upon these limitations. For these reasons, we
find submission and negativism to be better expressed as modalities of play existing

to some degree irrespective of the activity type.

Advancement

Achievement Serendipity

Control Freedom

Triumph MNovelty

Playful

Resolve Disposition

Fascination

Thrill Metaphor

Emotion Fantasy
Immersion

Figure 3-1 Playful Affordances Model

1 http://algorithmancy.8kindsoffun.com/
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When likened to the concept of design affordances, pairs of employable actions and
resulting emotional states illuminate a way to achieve desired experiences by
creating opportunities for certain types of playful actions. The representative pairs
from the categories in Table 3-1 are proposed as “playful affordances” and form the
basic components of the model. In addition, the prerequisite of a playful disposition
is included to fully capture the act of transgressing into a state of play. The playful
disposition is at the center of the experience with forms of activity branching out in
a radial pattern to support the aesthetic states along the rim, as shown in Figure
3-1. Activities relating to contest, exploration, imagination, and sensation afford the
expansion of playful experience when approached with a playful attitude. The
resulting experiences are represented by the general terms of challenge, discovery,

creativity, and arousal.

Around the rim of our model are more concrete, descriptive terms fitted according to
their correspondence to the four experiential states. Since it is unrealistic to expect
user experiences to be described with only the four terms of challenge, discovery,
creativity and arousal, the expanded terms are provided as examples of where more
specific terms might be situated with respect to others in the model. Furthermore,
the terms at the cardinal points—advancement, fascination, immersion, and
resolve—are given as examples that combine aspects of adjoining dimensions within
the model. Advancement describes the experience of realizing one’s skill and ability
through putting it to the test, thus combining challenge and discovery. Fascination
describes the lure of an imaginary context and desire to discover more about its
intricacies. Immersion is the emotional or physical sensation in a non-real/imaginary

context, and resolve is a strong urge to rise to a challenge.

Finally, as a radial pattern, the model is inherently multi-directional. We are in no
way trying to imply that any given experience will expand out in only one direction
from the center. Experiences of play are often best described as conglomerations of
these affordances. A scavenger hunt illustrates this point as it provides players with
opportunities for contest and exploration simultaneously. An Easter egg hunt is a
particular example of a scavenger hunt that allows for imagination as the
participating children believe they are searching for treasures hidden by an
anthropomorphic rabbit. When the children then discover eggs planted in a nest up

in a tree, they experience the sensation of exhilaration as they climb through the
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obstacles set by the tree branches to reach their prize. Following this exercise of
identifying experiences that include multiple styles of playful affordances, we would
then hypothesize that the most fulfilling experiences are those that incorporate a

broad range of the affordances present in the model.
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4 STUDY 1. PLAYFUL AFFORDANCES

Our first study aims to identify the autotelic experiences of play afforded by the
design of a game-based learning activity. The opportunity for this study came during
an exchange program between Singapore Polytechnic and Kanazawa Technical
College (KTC) when the Singaporean students participated in a technical English
class at KTC. The teachers planned for the students to play a team-based business
negotiations game, called The Shosha?, in which players must trade cash, resources,
and project cards to gather the requirements for establishing businesses. This
instance of the game presented the opportunity to examine playful affordances for
players with the personal trains of: no experience with the game; repeated
experience with the game; native language skill; and low-to-intermediate language

skill.

4.1 METHOD

The game consisted of three rounds. Each round included of a planning phase, in
which players could only talk amongst their teams, and an action phase for making
deals with other teams and completing sets. At the end of each round, the teams
reported their score as the sum of cash on hand and the fixed assets of their
established businesses. The winning team was determined according to the highest
accumulated score after all three rounds. In this instance, the game was played in

English with mixed teams of Singaporean and Japanese students.

The playful experiences were captured by a survey of the players conducted after the
game had completed. The survey had a single pre-post evaluation construct—the
player’s anticipated enjoyment versus actual enjoyment—which was asked
retrospectively due to time constraints. Survey items consisted of a total of 18 Likert-
type questions: one for anticipated enjoyment before play; one for overall enjoyment
after play; eight for behaviors engaged in during play; and eight for experiences of
fun. The behavioral items reflected the action terms in the Playful Affordances
Model—contest, exploration, imagination, and sensation. Each of the four behavioral

items had a positively worded item and a negatively worded item as shown in Table

2 http://www.projectdesign.co.jp/the-shosha (Japanese)
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4-1, and each solicited a response on a scale from 0 (completely disagree) to 5
(completely agree). The experiential items were simple one-word descriptors chosen
from the outer edge of the model to which respondents rated intensity experienced
during play on the scale of 0 (not at all) to 5 (a great amount). Two terms were chosen
from each of the four dimensions for a complete list of achievement, arousal,
challenge, creativity, curiosity, discovery, fantasy, and thrill. The two items for
expected and actual enjoyment used scales similar to the previous items, ranging
from 0 (no enjoyment at all) to 5 (greatly enjoyable). Appendix A: Playful Affordances

Survey contains the full text of the English and Japanese versions.

Table 4-1 Survey items and their corresponding behavioral terms

Survey Item Behavioral Term

I put a lot of effort into performing as best I could in the game. Contest
The game was too easy. Contest

I was excited to make deals / establish businesses / work Sensation
towards a high score.

The game was too slow or boring for me. Sensation

I tried various different ways to make deals / operate in my Exploration

team.
I did not change my tactics during the game. Exploration
I do not care for the business theme in the game. Imagination

I could imagine what it must be like to form a business / be a Imagination

businessman.

In this instance, the Singaporean students had no previous experience with the game
while the Japanese students were playing it for their fourth time. The previous three
times were done in the same course over a two-month span prior to the arrival of the
Singaporean students. The first instance was performed in Japanese so the students
could get accustomed to the rules. The second and third instances were in English
with translation sheets of common negotiation phrases. In between the second and
third instances, the students participated in a focused scenario activity for practicing

the specific phrases used when making deals.

After the play finished, the students participated in a reflection activity in which

they discussed the qualities of other players they had recognized as good business
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partners. The survey was distributed after the reflection activity completed, and it
was collected again within the same day. All students responded to items written in
the language for which they are most proficient (English for the Singaporean

students and Japanese for the Japanese students).

The responses were analyzed in subsets defined by nationality as well as self-
reported anticipation of enjoyment. The primary statistic used in the data analysis
was Pearson correlation values. These values were calculated from survey item
scores of actual enjoyment versus playful experiences; behaviors and their respective
experiential terms from the Playful Affordances Model; and pairs of experiential
terms taken from same dimensions of the model. Subsets to be analyzed were
determined to be those from Singaporean students, Japanese students, and students
who anticipated low, medium, or high amounts of enjoyment. This distinction was
made to examine the dispositions of students according to their experience with the

game as well as apparent interest at the start of play.

4.2 RESULTS

Our findings show that the business negotiations game was a pleasurable experience
for new players and experienced players alike, while enjoyment directly related to
playful experiences had during play. The elements of arousal, sensation, and thrill
correlated the strongest among the four dimensions of the Playful Affordances Model.
Furthermore, the correlation of arousal with enjoyment shows that the students had
achieved a playful state of mind instead of a serious one. Overall, the activity was
rated high for contest, discovery, and arousal, while low ratings were given for

1magination and exploration.

Out of the 43 respondents, 7 were discarded due to acquiescence bias on positively
and negatively worded behavioral items. The remaining responses were divided into
the following subsets: Singaporean students (n = 12); Japanese students (n = 24);
cohort 1 as students reporting low anticipated enjoyment (2 = 9); cohort 2 as those
reporting medium anticipated enjoyment (n = 17); and cohort 3 as those reporting
high anticipated enjoyment (n = 10). Students experiencing the game for the first
time made up 44% of cohort 1, 35% of cohort 2, and 20% of cohort 3. On average,
participants enjoyed the game more than they had anticipated, and the difference
was significant (M; = 3.08, SD; = 0.94;, M- = 4.11, SD-= 1.06; p < .001).
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Singaporean students reported lower anticipated enjoyment than the Japanese
students (Mse = 2.75, SDs¢ = 0.87; Miyp = 3.25, SDsp = 0.94), but higher actual
enjoyment (Msq = 4.42, SDsq¢ = 1.00; M = 3.96, SDsp = 1.08). Anticipated
enjoyment values did not correlate to either overall enjoyment of the game (p = .78)

or playful experiences (all eight of which satisfied p > .05).

Table 4-2 Correlations of actual enjoyment to playful experiences. Subsets are Singaporean students

(S@G), Japanese students (JP), cohort 1 (C1), cohort 2 (C2), cohort 3 (C3), and whole population (P).

SG JP C1 C2 C3 P
(100  A22) A7) A15) n8) n(34)

Challenge 0.64 0.47*  0.30 0.10 0.17 0.39*
Discovery 0.66*  0.62*  0.72*  0.54*  0.86*  0.64*
Creativity 0.02 0.59*  0.10 0.59*  0.27 0.50*
Arousal 0.69*  0.72*  0.85*  0.24 0.88*  0.70*
Achievement 0.66*  0.59* 0.21 0.06 0.81*  0.60*
Curiosity 0.32 0.57*  0.67*  0.50*  0.67*  0.53*
Fantasy 0.52 0.40 0.64 0.31 0.53 0.44*
Thrill 0.82*  0.66*  0.78*%  0.58*  0.79*  0.72*

*p<.05

Reported scores for playful experiences correlated with overall enjoyment of the
activity. Correlation values for each of the subsets are shown in Table 4-2 with cohort
3 having the overall highest significant values. Out of the eight experiential items
measured, arousal and thrill had the strongest correlation with enjoyment for all
students. Similarly, arousal was the strongest predictor of enjoyment for the
Japanese students, cohort 1, and cohort 3 while thrill was the strongest for
Singaporean students. Cohorts 1 and 3 both showed strong correlations for arousal,
thrill, and discovery while cohort 3 also had a strong correlation for achievement.
The four significant correlations for cohort 2 were moderate across all items,
although their actual enjoyment was the highest among the cohorts (Mc: = 4.00,
SDci = 1.32; Mc2 = 4.24, SDc2 = 0.75; Mces = 4.00, SDcs = 1.33). No conclusive
data was given for fantasy among any of the subsets, and challenge was a significant

indicator only for the Japanese students and population as a whole.

The correlations between behavior-experience and experience-experience pairs

within each dimension of the Playful Affordances Model are shown in Table 4-3.
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Arousal had the strongest correlations to thrill and sensation across all subsets as
well as the whole. Arousal and thrill were very strongly related for students with
high expectations of enjoyment (cohort 3). No correlations could be found between
exploration and discovery, or imagination and creativity, except for the latter pair
which strongly correlated for cohort 3. As for discovery, its relationship to curiosity
proved to be strongest among students with high expectations. Challenge and
achievement had a high positive correlation for Japanese students and students with
low expectations (cohort 1) but a significant negative correlation was found with the

Singaporean students.

Table 4-3 Correlations between items within the same dimensions of the Playful Affordances Model.
Subsets are Singaporean students (SG), Japanese students (JP), cohort 1 (C1), cohort 2 (C2), cohort 3
(C3), and the whole population (P).

SG JP C1 C2 C3 P
«(10)  H22) A7) «15) 8) H34)
Challenge/Achievement  -0.58* 0.71% 0.81* 0.47 0.60 0.54*

Challenge/Contest 0.00 0.76*  -0.12 0.51* 0.64* 0.44*
Discovery/Curiosity 0.45 0.57* 0.27 0.61%* 0.81* 0.56*
Discovery/Exploration -0.15 0.10 -0.08 0.42 -0.27 0.12
Creativity/Fantasy 0.40 0.60* 0.15 0.66* 0.45 0.49*
Creativity/Imagination -0.01 0.22 -0.10 0.11 0.85% 0.27
Arousal/Thrill 0.89* 0.81* 0.73* 0.66* 0.97*% 0.81*
Arousal/Sensation 0.67* 0.86* 0.84* 0.75* 0.78* 0.78*
*p<.05

Table 4-4 Behavioral items, their correlations, and final ratings

Behavioral Term Positive Item  Negative Item

M SD M SD A34)  Final Rating
Contest 4.08 0.84 3.77 1.31 0.16 3.77
Sensation 3.57 1.44 3.56 1.21 -0.27 3.56
Exploration 3.47 0.97 3.11 1.30 -0.17 3.11
Imagination 2.94 1.43 3.04 1.34 -0.00 3.04

At the time of development, we suggested that the radial nature of the Playful

Affordances Model allows descriptors to be used as dimensions of a radar chart in
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the holistic evaluation of playful activities (Songer & Miyata, 2014). In this instance
of the business negotiations game, correlation values between behavioral and
experiential items did not justify aggregating their ratings into the same dimensions.
For this reason, we opted instead to represent the eight primary terms separately.
We assumed equal weights on positively worded item scores and their corresponding
negatively worded item scores (reversed) to aggregate the means for behavioral
items; although, there was no significant correlation between these scores for any of
the four behavioral terms (Table 4-4). For the experiential terms, the mean scores of
items chosen from the same dimensions of the model were aggregated with equal
weights (Table 4-5) and labeled with the primary term. As reported previously in
Table 4-3, the scores for each of these descriptor pairs showed significant correlation.
The final results reveal that contest, discovery, and arousal were the strongest

elements of play while exploration and imagination scored the lowest (Figure 4-1).

Table 4-5 Mean ratings for individual experiential terms and with equal weighting

Experiential Term M SD  Paired Term M SD  Final Rating

Challenge 3.566 1.03 Achievement 3.63 1.21 3.54
Discovery 3.78 1.05 Curiosity 3.75  1.03 3.76
Creativity 3.75 1.08 Fantasy 3.03 1.21 3.39
Arousal 3.81 1.33 Thrill 3.568 1.63 3.69
Contest
Arousal Challenge
Sensation Exploration
Creativity 5 Discovery
Imagination

Figure 4-1 Final ratings for playful affordances and experience
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4.3 DISCUSSION

The differences between the Singaporean students and Japanese students have
implications for the effects of novelty, academic intensity, and different cultures of
the participants of this game-based learning activity. The Singaporean students
were playing the game for the first time, which may have influenced their higher
overall enjoyment despite having relatively lower expectations in the beginning. By
comparison, the Japanese students, who were playing for their fourth time, made up
the majority of students in cohort 3 with high anticipated enjoyment, indicating that

the game activity is a genuinely pleasurable one.

Since the game was carried out in English and relied heavily on communication
between participants, we assumed the Japanese students would experience more
difficulty compared to the Singaporean students who could speak English fluently.
Although the Japanese students reported moderate challenge on average, the data
analysis shows that challenge was associated with their overall enjoyment, and
strongly related to both the contest of their abilities as well as their sense of
achievement. This may reflect levels of self-confidence in their ability to
communicate with other players, which was a crucial element in the game’s design.
Here we should note the meaning of the Japanese word chosen for the translation of
“challenge” is associated less with difficulty and more with actively pushing one’s
limits. In this sense it has a near similar meaning to contest, for which there was a

strong correlation with challenge among the Japanese students.

The correlation between arousal, sensation, and thrill indicate that the
sensation/arousal dimension of the Playful Affordances Model was the strongest in
the design of this activity. This may be attributed to limited resources and time
constraints that created a sense of urgency among players. If sensation is interpreted
as sheer stimulation in the gaming environment, then its strong correlations to
arousal and thrill as well as the positive correlation to enjoyment of all three suggest
the students had achieved a playful state of mind, as described in Apter’s Reversal

Theory (Apter, 2001).

Overall, the data has some implications for the design of game-like activities. First,
it is worth pointing out the significant correlations of playful experiences to levels of

enjoyment reported by the students. The game was designed with minimal reward
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mechanics—sets of cards and a team score. Other mechanics such as time limits,
limited resources, and competitive/cooperative dynamics are likely tied to
experiences of arousal, thrill, contest, and discovery, which were most prevalent
during gameplay. Students who anticipated a moderate amount of enjoyment
appeared less sensitive to the effects of playful experiences than those who
anticipated either a great amount or a little amount. Regardless, this study
demonstrates how students participating in a stimulating game activity can achieve

a playful mindset no matter of their degree of anticipated enjoyment.

4.4 LIMITATIONS

In this study, the design of the survey was a limitation with respect to its accordance
with the design of the game. The original game designers were not available to
comment explicitly their design intentions and how they may relate to elements from
the Playful Affordances Model. As such, the questions items used for capturing
behavior may not have been accurately paired to playful actions realized by the
design of the game. For example, exploration was measured by asking about trial-
and-error practices in the development of player tactics, although it might have been

more suitable to instead ask about seeking out new people with whom to make deals.

The results relied heavily on player self-report and interpretation of the survey
language. The English and Japanese survey items were reviewed by two separate
bilingual experts; however, no rigorous or proven translation method was used in
the development of the survey. Responses were measured on a Likert-like scale

which further relies on individual interpretations of interval levels.

Finally, the sample selection was limited by availability of students in the exchange
program as well as those admitted to KTC. The Singaporean students on the
exchange program were those that passed a set of criteria for the study abroad
program, whereas the Japanese students included everyone within their 4th year of
study in the KTC Global Information Technology department. Valid responses were
received from 100% of Singaporean participants but only 69% of Japanese

participants.

In the future, research that expands on the study presented here should examine

both the generalizability of these findings as well as the validity of the Playful
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Affordances Model as tool for evaluation. Further experiments with larger sample
sizes and different types of game-based learning activities should examine the
relationships embedded in the model. Whereas this study found strong correlation
for the sensation/arousal dimension, the same may not hold for activities with
different designs. Further work should determine if our results are attributed
specifically to the design of the chosen game, or if behavioral items in the model do

not generally correspond with the given experiences.
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5 STUDY 2: SKILL GROWTH

Our second study aims to examine how personal traits relate to learning English at
a Japanese school, with possible effects from a game-like skill bars element. We
sought to examine motivation and confidence as they relate to positive and negative
affect as well as dispositional flow. The individual traits of interest, effort, and
instrumental motivation were used to identify motivation, while confidence was
represented by self-efficacy and self-concept. Additionally introducing a game-like
element allowed us to test the hypothesis that we could use gamification techniques

to enhance the learning experience by encouraging flow states.

The timeframe for this study was the spring semester of the 2015 academic calendar
at Kanazawa Technical College (KTC). The samples were selected from students
enrolled in the Advanced English I: Conversation course and the International
Communication II course. The experiments were performed with the expressed
consent and cooperation of the English teachers assigned to the courses in the

General Studies Department.

5.1 METHOD

Advanced English I: Conversation is an elective course for 4th-year students in the
three departments of KTC: Electrical & Electronics Engineering, Mechanical
Engineering, and Global Information Technology. The course was designed to be
taught by three different teachers in three separate sections. Students were assigned
to each section according to their English ability level as observed by their teachers
in previous classes. International Communication II is a mandatory course for all
students in their 5th year of study in the Global Information Technology department.
This course was taught by two different teachers in two separate sections. Students
were again assigned according to their observed ability with English. Specifically,
the 4th-year students were placed with other students of the same ability level;
whereas, the 5th-year students were assigned equally to each section in order to

achieve a balance of high and low ability in both sections.
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5.1.1 Gamification Add-On

A gamification element was added to both courses by implementing an add-on for an
online learning management system (LMS). From the beginning, both courses had
planned to use the LMS administered by KTC and run on open-source software
called Moodle3. The add-on was conceived to be a feedback device that simulates the
growth of student skills throughout the course. Borrowing the idea of progress bars
representing character skills in video games, the add-on was designed and developed
to similarly reflect student progress with a set of skills from the course learning
objectives. Key features in addition to the display of progress bar graphics were

defined with input from the English teachers as the primary users.

— = SKill: Affect

Skill name:
Affect

Subskills:

Uses good tone of voice to match content of speech (emotion)
Smiles when fitting

Makes good eye contact (to gauge audience interaction)
Doesn't look at powerpoint (unless there is a clear reason)

/Add a new subskill

(Create a new skill

Save changes| Cancel

Figure 5-1 Skill Edit screen for teacher users to define skills and subskills

Users of the LMS with teacher privileges in the course could define skills to appear
alongside a skill bar in the course add-on block. Once the add-on was added to a
course, the teacher would edit the skills for that course using the interface shown in
Figure 5-1. Each primary skill was represented by a simple name with associated

subskills to provide greater detail. These subskills did not prescribe any specific

3 https://moodle.org/
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mechanics for raising or lowering the skill bar values; however, the teachers in both
courses elected to use the subskills as criteria when deciding how to change the

primary values for each skill.

SKILL BARS

B | [ | [Body
B[] [voice
B | [ [ | | [Expression
W [ [ [ ] [Affect

Go to profile

Figure 5-2 Skill bars block shown on the course page for International Communication IT

— ¥ Affect

Points:
N

[Mark] L) [warn] ¥ Uses good tone of voice to match content of
speech (emotion)

[Mark] # [Warn] Smiles when fitting

[Mark] [Warn] #/ Makes good eye contact (to gauge audience
interaction)

[Mark] #  [Warn] Doesn't look at powerpoint {unless there is a clear
reasomn)

Save changes| Cancel

Figure 5-3 Skill Update screen for teacher users to adjust skill points and subskill marks

After logging in for the first time to a course with the add-on, student users initiated
a profile. This one-time operation required the students to select one strong skill and

one weak skill. The selection determined initial scores for each of the student skills.
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For example, the student whose bars are shown in Figure 5-2 chose Body as a strong

skill and Voice as a weak skill.

Current Skills

Body

T Stands up straight

¥ Moves with a reason (intentionally)

¥ Uses good, purposeful hand gestures (1)
O Doesn't fidget or sway

Voice

C Speaks in a loud voice (1)

¥ Speaks in a clear voice

Z Stresses important words (numbers, action verbs, adjectives/adverbs, comparisons, negatives)
C Doesn't use katakana English (1)

Expression

O Has planned and organized speech

2 Speaks smoothly and fluently (1)

O Doesn't have pauses

C Doesn't read (looks at notes less than 30%) (1)

Figure 5-4 Student Profile screen shows skill bars and subskill details

After an activity had been performed and the teacher was ready to give feedback to
a student, the skill bars would then be updated through the interface shown in
Figure 5-3. Teachers had direct control over the skill bar value as well as the

completion/warning marks of each subskill. Students could then view their skill bars
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and subskills in greater detail on the profile screen, as shown in Figure 5-4. Subskills
that had been achieved were represented by a checked box while those that needed

special attention (i.e. a warning) were denoted with an exclamation mark (!).

5.1.2 Activity Cycles

With the introduction of the skill bars add-on, it was necessary for the teachers of
each section to administer activity cycles that incorporate feedback through the tool.
Using the selected skill set as a target, the teachers would direct learning activities
with the students, assess the results, update the skill bars, and then provide
feedback to the students. In Advanced English I: Conversation, the skill set related
to English speaking ability and each cycle involved a voice recording assignment.
The first assignment was used as a baseline for student ability to be assessed against
in future assignments. The low ability group then proceeded to complete the
feedback loop three times while the high ability group completed it four times.
Students were directed to check their updated skill bars on the LMS after the second
activity, but each proceeding cycle used printouts of student skill bars. The teachers
did not have planned activities on the computers for every class, so the printouts
were provided to ensure that the students received their feedback. However, these
printouts showed results for all students with skill bars whereas the online interface

only revealed skill bars for the individual.

In the International Communication II course, activity cycles revolved around
English presentation assignments. The teacher would assess each student following
a rubric of criteria that formed the set of subskills for each skill bar. In activities
where students were paired, the teacher chose each partner randomly with no
consideration for student ability. Each time a student received full marks for a set
of subskills, the corresponding skill bar would increase a single point. The first
feedback was given as a graded rubric of all the subskills. Each of the following
activity cycles were then completed with feedback given as a printout of all student
skill bars similar to the one for Advanced English I: Conversation above. A total of

four activity cycles were completed in this way.

5.1.3 Evaluation
The division of students into sections within each course enabled us to test for effects

on individual traits related to the gamification condition and controlled by English
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ability. In the 4th-year class, students in the low ability section and the high ability
section used the skill bars mechanic while those in the medium ability section did
not. The 5t-year class was divided evenly by ability into two sections, so one became
the control group while the other used the skill bars. Although each section had
different teachers, the separate sections all followed the same schedule and course

materials.

Individual traits of the students were measured with an electronic survey presented
at the beginning of the spring semester, and once more at the end, about ten weeks
later. The survey was administered on the LMS as a series of multiple choice Likert-
like items. The pretest survey included 25 items: three items each for interest in
English, effort and persistence, self-efficacy, instrumental motivation, and self-
concept; five positive affect terms; and five negative aspect terms. The posttest
survey included 18 items: three items each for interest in English, effort and
persistence, and self-efficacy; and nine items for the aspects of dispositional flow.
Each survey was voluntary, and the students were presented at the start of each one
with a statement of consent for allowing their results to be used anonymously in

educational research.

The survey items regarding motivation and confidence were adapted from the
Organization for Economic Co-operation and Development (OECD) Programme for
International Student Assessment (PISA) Student Approaches to Learning
inventory (Artelt, Baumert, Julius-Mc-Elvany, & Peschar, 2003). Whereas the
original items were written with regards to the main topics of the PISA—
mathematics, science, and reading (of a native language)—our items were written to
pertain specifically to English. The items for instrumental motivation and self-
concept were excluded from the posttest due to their long-term nature as being not

likely to change dramatically over a 10-week period.

Positive and negative affect was tested using the short-form of the International
Positive and Negative Affect Schedule (PANAS) (Thompson, 2007). This list of ten
terms was presented in English and empirically tested for consistency in responses
from international university students. In the pretest survey, these terms were
included alongside Japanese translations in order to assist interpretation by

students with lower English ability. Positive affect terms included alert, inspired,
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determined, attentive, and active; while negative affect terms included upset, hostile,

ashamed, nervous, and afraid.

Dispositional flow was tested with items from the Short Dispositional Flow Scale-2
(DFS-2) (Jackson, Martin, & Eklund, 2008) and its Japanese translation which has
been validated with Japanese adults (Kawabata, Mallett, & Jackson, 2008). The
original short DFS-2 includes a single item for each of the nine aspects of flow
mentioned in Section 2.4 above. The original items were written to measure a
respondent’s tendency to experience flow during physical activities such as
exercising. These items were then modified to relate instead to participation in the

English classes.

5.1.4 Data Analysis

Survey results were analyzed for correlation and effect size. Pearson’s correlation
was used to compare the dependent variables of interest, effort, self-efficacy, and
dispositional flow to the independent variables of instrumental motivation, self-
concept, positive and negative affect, and the skill bars condition. For effect size,
Cohen’s dwas chosen as a common metric for comparing difference scores of samples
with inconsistent sizes and variance (Borenstein, Hedges, Higgins, & Rothstein,
2009). Described simply as standardized mean difference, Cohen’s dis the difference
of means between two sets divided by the pooled standard deviation of both sets
(Equation 5-1). For paired sets (such as interest, effort, and self-efficacy on the
pretest and posttest surveys) the pooled standard deviation was calculated by taking
the correlation score of the two sets into account (Equation 5-2). While the survey
response scales remained consistent as 5-point scales ranging from -2 to 2, we also
present the raw mean difference D where applicable.

_ M -M,
SDpool

d (Equation 5-1)

= Dy (Equation 5-2)

SDwithin - m
5.2 RESULTS
Survey responses were analyzed as separate samples for the International

Communication II course (n = 32) and the Advanced English I: Conversation course
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(n=41). Each course sample was further divided into the samples of the control
group (n=17 for International Communication II; n= 12 for Advanced English I:
Conversation) and the group that used the skill bars add-on. In the Advanced
English I: Conversation course, the skill bars sample was further divided according

to the sections of high ability students (n=19) and low ability students (n = 10).

In the International Communication II course, the control group showed
relationships for individual self-concept and instrumental motivation with initial
interest, effort, and self-efficacy. Gains in motivation and confidence may be
attributed to dispositional flow which correlated strongly with self-efficacy for the
whole of the students. The skill bars add-on did not appear to have an effect,
although the students using it did report lower positive affect, higher negative affect,

and lower frequency of flow experiences.

In the Advanced English I: Conversation course, instrumental motivation scores
correlated with initial interest for the students with low and intermediate ability
while self-concept correlated with interest for the low and high ability students. The
control group showed a gain in interest which is unexplainable in terms of the data
we collected, but a drop in self-efficacy appears to be connected to low positive affect,
a minor drop in effort, and infrequent flow experiences during the course. Students
of high and low ability using the skill bars reported significantly higher scores for
clear goals and unambiguous feedback, showing a potential effect from the use of the

gamification add-on to give clear, direct reports on student performance.

5.2.1 |International Communication Il

Student scores in International Communication II showed mostly positive changes
for interest, effort, and self-efficacy. As shown in Figure 5-5, the larger differences
were in the interest scores of the skill bars group (d=0.48) and the effort scores of
the control group (d= 0.51). Pretest and posttest scores along with their correlations

in the control group are presented in Table 5-1 and Table 5-2 respectively.
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Mean Difference Scores

15

Response Scale 0.5 |-

2 Always / Agree
1 Often 0 L

-1 Sometimes
-2 Almost Never /| -0.5

Disagree L

-1.5
Control Skill Bars Control Skill Bars Control Skill Bars

Interest Effort Self-Efficacy

= Pretest Posttest

Figure 5-5 Mean difference scores for control group and skill bars group

5.2.1.1 Group Scores

In the pretest survey, the scores of the control group showed self-concept scores to
have strong relationships with the scores for self-efficacy and instrumental
motivation. Self-efficacy and effort & persistence also correlated, while the two of
them had significant relationships to instrumental motivation scores. Additionally,

student effort & persistence scores appeared to be connected to their interest in

English.

Table 5-1 Control group pretest mean scores and correlation values

Pretest (Control) n(15)
M SD IN EP SE IM

Interest (IN) 0.92 0.87

Effort & Persistence (EP) -0.22  1.03  0.50%

Self-Efficacy (SE) -0.76 091  0.41 0.61*

Instrumental Motivation IM)  -0.47  1.32  0.38 0.51*  0.49*

Self-Concept (SC) 0.02 1.48 0.47 040  0.70* 0.72*
*p < .05
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On the posttest survey, the correlation of effort & persistence with interest remained
significant. Likewise, the correlation of effort & persistence with self-efficacy
remained significant but with smaller values. The relationship between interest and
self-efficacy was insignificant just as it was in the pretest although the correlation

value dropped.

Table 5-2 Control group posttest mean scores and correlation values

Posttest (Control) n15)
M SD IN EP SE
Interest (IN) 0.88 0.82
Effort & Persistence (EP) 0.31 1.05 0.70%
Self-Efficacy (SE) -0.51 1.00 0.27 0.56*
Dispositional Flow (DF) -0.01 0.80 0.38  0.50* 0.80*
*p < .05

While the instrumental motivation scores of the control group were more broadly
related to the items for effort and self-efficacy, it was self-concept for the skill bars
group that appeared to have a stronger relationship. On the pretest survey, scores
in the skill bars group showed significant correlations to self-concept for interest,
effort & persistence, and self-efficacy. Instrumental motivation had a moderate
correlation value with self-efficacy but the values for interest and effort &
persistence were low. Furthermore, interest showed a strong relationship with effort
& persistence which in turn showed a strong relationship with self-efficacy. However,
these correlations were weaker in the posttest as only the relationship of interest

with effort & persistence remained significant.

Table 5-3 Skill bars group pretest mean scores and correlation values

Pretest (Skill Bars) n13)
M SD IN EP SE IM

Interest (IN) 0.49 0.70

Effort & Persistence (EP) -0.09 1.14 0.61*

Self-Efficacy (SE) -0.93  0.79 0.51 0.60*

Instrumental Motivation (IM) -1.24  0.99 0.29 0.23 0.53%*

Self-Concept (SC) 0.42 1.19 0.62* 0.60* 0.58* 0.31
*p < .05
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Table 5-4 Skill bars group posttest mean scores and correlation values

Posttest (Skill Bars) n(13)
M SD IN EP SE
Interest (IN) 0.87 0.85
Effort & Persistence (EP) 0.09 0.77 0.56*
Self-Efficacy (SE) -0.98 0.74 0.18 0.43
Dispositional Flow (DF) -0.61  0.61 0.55* 0.39  0.54%
*p < .05

Comparing these relationships with the pre-post difference scores in both groups, we
see possible explanations for the different results between samples. The control
group reported more frequent flow experiences on the posttest, which showed a
moderate correlation to effort & persistence and a strong relationship to self-efficacy.
In the pretest, effort & persistence and self-efficacy related to instrumental
motivation which was higher for the control group than the skill bars group (d = 0.67).
The changes both effort & persistence and self-efficacy for the control group were
both positive. Meanwhile, the posttest scores of flow experience in the skill bars
group showed moderate correlation to self-efficacy and interest, both of which
showed correlation to self-concept in the pretest. Self-efficacy scores also correlated
moderately with instrumental motivation. The skill bars group had higher self-
concept scores (d = 0.45) than the control group, but considerably lower scores for
instrumental motivation. The results for the skill bars group show a significant
growth in interest but lower frequency of flow. Overall, the noticeably larger scores
for dispositional flow in the control group (d=0.77) may be connected to the
combination of a larger score for the related individual trait in the pretest G.e.,
instrumental motivation vs. self-concept) and a larger difference score in the related
outcomes over the course of the experiment. The scores of both groups for these

individual traits and flow are presented in Figure 5-6.

The scores for positive and negative affect were also analyzed in the pretest. The
skill bars group had slightly lower positive affect (d=-0.30) and considerably higher
negative affect (d = 0.50). The affect scores were largely unrelated to all other items
in the pretest, except for positive affect which correlated with effort & persistence in

the skill bars group ((13) = 0.61, p = .02). Furthermore, positive and negative affect
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scores in the pretest appeared to be unrelated to scores for dispositional flow in the

posttest.

Mean Scores for Individual Traits & Flow

1.2

0.8

Response Scale 0.4

2 Always / Agree l

1 Often 0 % T \% %

-1 Sometimes J LP

-2 Almost never / p.4
Disagree

-0.8

-1.2

-16

Instrumental  Self-Concept Positive Affect Negative Affect Dispositional
Motivation Flow

O Control @ Skill Bars

Figure 5-6 Sample scores for individual traits in the pretest and dispositional flow in the posttest

A look at the individual items for dispositional flow shows additional characteristics
of the students’ experiences in the separate sections of the course (Figure 5-7). The
students as a whole had similar experiences concerning action-awareness merging,
total concentration, and a sense of control. The skill bars group reported
substantially lower scores for clear goals (d=-0.80), transformation of time
(d=-0.81), and autotelic experience (d=-0.74). Large differences can also be seen
for the items of challenge-skill balance (d=-0.60) and loss of self-consciousness
(d=-0.68). This shows that the skill bars group had more difficulty approaching the
challenges of the public speaking assignments, tended to be more self-conscious in
class, and felt that the course was less enjoyable than the control group.
Nevertheless, students in the skill bars group that experienced greater degrees of

flow also reported higher scores for interest in the posttest ({13) = 0.53, p=.04).
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Mean Scores for Dispositional Flow States

15
1
0.5
Response Scale ‘(
2 Always 0
1 Often
-1 Sometimes
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-1
-1.5
-2
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Clear Goals (CG), Unambiguous Feedback (UF), Challenge-Skill Balance (CB), Action-
Awareness Merging (AM), Total Concentration (TC), Sense of Control (SL), Loss of
Self-Consciousness (LS), Transformation of Time (TT), and Autotelic Experience

O Control m@Skill Bars

Figure 5-7 Scores for separate flow states; (*) indicates statistically significant difference between

control and skill bars groups as determined by a two-tailed Student’s t-Test (p < .05)

Overall, both samples showed gains in student interest, effort & persistence, and
self-efficacy. The control group began the course with higher instrumental
motivation scores than the skill bars group, experienced higher gains in effort &
persistence and self-efficacy, and reported more frequent flow experiences. Higher
scores for clear goals, challenge-skill balance, and autotelic experience for the control
group coincide with higher ratings in loss of self-consciousness and transformation
of time. Meanwhile, the flow item that most closely relates to the design of the skill
bars add-on, unambiguous feedback, showed a generally lower effect in the group

that used the skill bars during class (d= -0.35).
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5.2.1.2 Whole Population Scores

In terms of the whole population, Pearson correlation values for difference scores in
interest, effort & persistence, and self-efficacy showed no significant correlations
with any of the independent variables of instrumental motivation, self-concept,
positive affect and negative affect. Nor did any of the difference scores appear to
relate directly to frequency of flow experiences. However, when considering the
possibility of non-linear correlation, we discovered a large difference between the
dispositional flow scores of students who reported a loss in self-efficacy and those
who reported a gain. This was found by dividing the students into cohorts according
to individual self-efficacy difference scores. Cohorts were formed based on distance
from the mean difference score of the whole. Students with a large drop in self-
efficacy during the course (beyond one standard deviation below the mean, D < -0.69)
made up cohort 1 while students with large gains in self-efficacy (beyond one
standard deviation above the mean, D> 0.92) made up cohort 4. Cohorts 2 and 3
consisted of the students within one standard deviation below and above the mean
(M= 0.11), respectively. Then, comparing the mean scores of dispositional flow for
each cohort showed that greater frequencies of flow experiences were associated with
gains in self-efficacy (Mec: = -0.69, SDc1 = 0.60; Mc2=-0.33, SDc2= 0.89; Mcs=-0.39,
SDcs=0.69; Mcs=0.36, SDcs= 0.49). The difference in flow scores between cohort 1
and cohort 4 is D=1.05 on our 5-point response scale, which translates into a
standardized mean difference of d = 2.29. Furthermore, a two-tailed Student’s t-Test
with unequal variance showed that the flow scores of cohort 1 and cohort 4 were

statistically significant (p = .03).

Similarly, negative affect scores were lower in the cohort with higher gains in self-
efficacy. Cohort 1 had reported the highest mean negative affect score in the pretest
while the mean of each successive cohort was smaller than the one before (Mc: = 0.40,
SDc1=0.43; Mc2=0.23, SDc2=0.75; Mcs=0.15, SDcs=0.78; Mecs=-0.40,
SDcs=0.73). The difference in negative affect scores between the low and high
cohorts then is D= -0.80, or d=-1.28; although, these samples were not statistically
significant (p = .08).

Following this same method of analysis, our comparison of the other difference scores
to the independent variables scores and dispositional flow did not produce any other

noteworthy results.
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Figure 5-8 Mean scores of individual traits for cohorts determined by self-efficacy difference scores

5.2.2 Advanced English I: Conversation

In the Advanced English I: Conversation course, the differences in pretest and
posttest scores show both gains and losses for the control group, the low ability group
and the high ability group (Figure 5-9). The control group (consisting of students
with intermediate language ability) showed a growth in interest (d = 0.42), but also
a significant drop in self-efficacy (d = -0.57). The skill bars group was divided into a
high ability group and a low ability group. While the high ability group saw an
increase in self-efficacy (d=0.49), the changes in the low ability group were
relatively small. The mean scores and correlations values of items on the pretest and

posttest are presented in tables below.
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Figure 5-9 Mean difference scores for control group and skill bars groups of low and high ability

5.2.2.1 Group Scores

In the pretest survey (Table 5-5), the control group showed strong relationships for
instrumental motivation with both interest and effort. Interest had a moderate
correlation with effort & persistence while self-efficacy correlated to self-concept.
Table 5-6 shows that these correlation values did not persist. Posttest scores for
effort & persistence showed a stronger relationship to self-efficacy than interest. The
correlation values for self-efficacy and interest were insignificant in the posttest,

which remained consistent from the pretest despite a slightly higher value.

The low ability group began the course with the lowest self-efficacy scores out of all
three groups. However, self-efficacy showed no significant correlation to any other
item on the pretest (Table 5-7). Interest and instrumental motivation showed a
strong correlation while both items additionally showed strong correlation with self-
concept. Meanwhile, effort & persistence correlated with interest and self-concept to

nearly equal degrees.
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Table 5-5 Control group pretest mean scores and correlation values

Pretest (Control)

A10)

M SD IN EP SE IM

Interest (IN) -0.11  1.00

Effort & Persistence (EP) -0.17  0.99 0.59*

Self-Efficacy (SE) -0.69 0.69 0.04  0.42

Instrumental Motivation IM)  -0.53 1.25 0.73* 0.76* 0.36

Self-Concept (SC) -0.33 091 003 020 0.64* 0.05
*p < .05
Table 5-6 Control group posttest mean scores and correlation values

Posttest (Control) «10)

M SD IN EP SE
Interest (IN) 0.31 1.01
Effort & Persistence (EP) -0.33  0.70 0.46
Self-Efficacy (SE) -1.03  0.41 0.22 0.71*
Dispositional Flow (DF) -0.60  0.49 041 0.56  0.69*

*p < .05

Table 5-7 Skill bars (low ability) group pretest mean scores and correlation values

Pretest (Low Ability)

«8)

M SD IN EP SE M
Interest (IN) 0.73  0.97
Effort & Persistence (EP) -0.13 1.15 0.66*
Self-Efficacy (SE) -0.97 0.82 0.03 0.12
Instrumental Motivation MM)  -0.43  1.05  0.71* 0.38  0.20
Self-Concept (SC) -0.70  1.21  0.84* 0.65* 0.46 0.78%
*p < .05

In the posttest, the scores of the low ability group showed that the correlation
between effort & persistence and interest remained strong (Table 5-8). The
correlation value between self-efficacy and effort & persistence became high,

although not significant due to the small sample size.
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Table 5-8 Skill bars (low ability) group posttest mean scores and correlation values

Posttest (Low Ability) n8)
M SD IN EP SE
Interest (IN) 0.50 1.17
Effort & Persistence (EP) 0.00 0.97 0.86*
Self-Efficacy (SE) -0.97 0.51 0.45  0.60
Dispositional Flow (DF) -0.49 0.55 0.71* 0.66* 0.37
*p < .05

Table 5-9 Skill bars (high ability) group pretest mean scores and correlation values

Pretest (High Ability) «17)

M SD IN EP SE IM
Interest (IN) 0.72  0.72
Effort & Persistence (EP) -0.16 1.05 0.42
Self-Efficacy (SE) -0.77 0.80 0.21 0.51%
Instrumental Motivation IM)  -0.44 0.98 0.23 0.59*  0.46*
Self-Concept (SC) 0.30 0.97 0.66* 0.29 0.42 0.22

*p < .05

Table 5-10 Skill bars (high ability) group posttest mean scores and correlation values

Posttest (High Ability) A17)
M SD IN EP SE
Interest (IN) 0.68 0.67
Effort & Persistence (EP) 0.04 0.92 0.69*
Self-Efficacy (SE) -0.33  0.97  0.53* 0.71%
Dispositional Flow (DF) -0.33  0.53 0.59* 0.62* 0.68*
*p < .05

Compared to the other two groups, the high ability group also reported similarly low
self-efficacy but higher self-concept on the pretest. Self-concept scores correlated
with interest while self-efficacy scores showed a correlation with effort & persistence
(Table 5-9). Instrumental motivation also had a moderate correlation with both self-
efficacy and effort & persistence. In the posttest survey, all correlation values
became stronger than in the posttest (Table 5-10). The correlation of self-efficacy

with effort & persistence remained the strongest while the relationship between self-
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efficacy and interest became significant. Interest scores also showed a strong

correlation with effort & persistence.

Mean Scores for Existing Conditions & Flow
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Figure 5-10 Sample scores for individual traits in the pretest and dispositional flow in the posttest

Examining the relationships between items for each group may give some insight
into the reasons for the observed pre-post difference scores. Overall, the control
group change in interest was significant compared to the combined skill bars group
(d = 0.56); however, interest scores did not appear to relate to any of the measured
variables. Although there was a correlation with instrumental motivation on the
pretest, the scores for instrumental motivation were equally low among all three
groups, as can be seen in Figure 5-10. So changes in interest scores for the control
group are likely influenced by some external factor. Compared to the combined skill
bars group, the control group also saw a significant change in self-efficacy (d = -0.65).
Self-efficacy correlated with self-concept in the pretest, whereas in the posttest it

correlated strongly with effort & persistence as well as dispositional flow. So, the
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change in self-efficacy for the control group appeared to be connected to a low self-
concept at the start in addition to a slight drop in effort & persistence and infrequent

flow experiences through the course.

Within the skill bars groups, there were only slight changes to student motivation
and confidence except in the high ability group which saw a significant gain in self-
efficacy. Their self-efficacy scores showed a moderate correlation with instrumental
motivation in the pretest and a strong correlation to dispositional flow in the posttest.
As shown in Figure 5-10 above, flow experiences were generally higher for the skill
bars groups compared to the control group (d= 0.42), with the high ability group
reporting higher scores than the low ability group (d= 0.30). Furthermore, posttest
scores of self-efficacy in the high ability group correlated strongly with dispositional
flow. This suggests that flow experiences may have been a factor for change in the

self-efficacy scores of the high ability group.

Positive and negative affect scores in the pretest revealed further characteristics of
each student group. The low ability group had the highest negative affect scores and
showed significant correlation for negative affect with instrumental motivation
(#10) = 0.68, p=.03). The control group and the high ability group both showed
correlation for positive affect with self-efficacy (1(12) = 0.60, p = .04; and #(19) = 0.52,
p=.02). On the posttest, scores of dispositional flow correlated strongly with pretest
scores of positive affect for the high ability students ((19) = 0.65, p = .003), which is
attributed mainly to the scores of the flow items for loss of self-consciousness
(#19) = 0.72, p=.001) and autotelic experience (x{19) = 0.62, p = .005). These same
two items also showed a moderate inverse relationship with negative affect for the
high ability group, where loss of self-consciousness was 1{19) = -0.49 (p=.03) and
autotelic experience was 1{19) =-0.49 (p=.03). This suggests that the initial
motivation of the low ability students is tied to pressure from a perceived obligation
to learning English. Meanwhile, the confidence of the intermediate and high ability
students is connected to pleasurable experiences had when learning and practicing

their skills.
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Mean Scores for Dispositional Flow States
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Self-Consciousness (LS), Transformation of Time (TT), and Autotelic Experience
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Figure 5-11 Scores for separate flow states; statistically significant differences are indicated by
(*) for control vs. skill bars and (t) for low ability vs. high ability, as determined by

a two-tailed Student’s t-Test (p < .05)

Sub-items for dispositional flow revealed further differences in the students’
experiences (Figure 5-11). All three groups reported similar scores for total
concentration and autotelic experience. The skill bars groups combined showed
significantly higher scores for clear goals (d=0.61), unambiguous feedback
(d=0.73), action-awareness merging (d = 0.58), and sense of control (d=0.42), but
lower scores for transformation of time (d = -0.45). Compared to the low ability group,
scores for the high ability group showed significantly higher scores for unambiguous
feedback (d= 0.54), challenge-skill balance (d = 0.58), and sense of control (d= 0.68),

but significantly lower scores for action-awareness merging (d=-0.64). Very little
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difference was observed between high and low ability groups for the items of clear
goals, total concentration, loss of self-consciousness, and autotelic experience. Given
that both the low ability group and the high ability group had similar scores for clear
goals while the scores of the control group were significantly lower, this is strong
evidence that the skill bars add-on was effective in providing students with distinct
goals for improving their English ability. Furthermore, a two-tailed, unequal
variance Student’s t-Test comparing the unambiguous feedback scores for the control
group and the combined skill bars group shows a statistically significant difference
(p=.004), suggesting the add-on also had a positive effect on student ability to
interpret feedback. Since the scores of the low ability group were significantly lower
than those of the high ability group, this effect may have been weaker for students
with low ability. Challenge-skill balance and sense of control had large differences
between the ability groups and so were likely influenced more by English ability
than other factors. Interestingly though, a large negative difference for action-
awareness merging in the high ability students suggests that the more accomplished
students were less spontaneous with their English use and had to think more about

it in the process.

5.2.2.2 Whole Population Scores

The difference scores for the shared pre-post survey items show how individual traits
and flow experiences were related to changes in motivation and confidence. Pearson
correlation values showed relationships for the difference scores of effort &
persistence with both instrumental motivation (A/41)=-0.42, p=.006) and
dispositional flow (#10) = 0.41, p=.007). Using the same cohort analysis method
explained previously, we divided the whole based on individual difference scores of
effort & persistence. Cohort 1 consisted of students beyond one standard deviation
below the mean (D < -1.03), cohort 2 and cohort 3 consisted of students within one
standard deviation below and above the mean (4= 0.07), and cohort 4 consisted of
everyone beyond one standard deviation above the mean (D> 1.18). Their mean
scores of the cohorts for instrumental motivation, self-concept, affect, and flow are
shown in Figure 5-12. In addition to the Pearson correlation being quite apparent,
the figure reveals a large difference in scores between cohorts for both instrumental
motivation and dispositional flow. For instrumental motivation, the mean difference

between the scores of cohort 1 and cohort 4 was D=-1.40 (d=-1.76). For
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dispositional flow, this was D= 0.76 (d= 1.67). Additionally, a two-tailed Student’s
t-Test with unequal variance showed that the differences between cohort 1 and

cohort 4 were statistically significant (p = .01 and p=.01).

Mean Scores of Effort & Persistence Difference Cohorts
1.00

Response Scale 0.50
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1 Often 0.00 L
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. -0.50
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-1.00

-1.50
Instrumental Self-Concept Positive Affect  Negative Dispositional
Motivation Affect Flow

OCohort1 MECohort2 MCohort3 M Cohort 4

Figure 5-12 Mean scores of individual traits for cohorts determined by

effort & persistence difference scores

Using the same method for mean difference scores of self-efficacy shows positive
affect had little apparent influence on changes in confidence. Figure 5-13 shows the
results of dividing students into cohorts based on self-efficacy individual difference
scores. Here, cohort 1 consisted of students with difference scores below D= -0.84,
cohort 2 and cohort 3 consisted of students within one standard deviation of the
mean (M=0.11), and the scores of cohort 4 were all greater than D= 1.05.
Dispositional flow scores showed correlation to individual self-efficacy difference
scores (1{41) =0.34, p=.03). There is a noticeable difference between the mean
scores of cohort 1 and those of cohort 4 (D= 0.84, d= 1.56), although the difference
is not statistically significant (» = .06). On the other hand, the relationship between
positive affect scores and difference scores for self-efficacy was rather

inconsequential (Mc:=0.04, SDc:;=0.09; Mc2=0.11, SDc2=0.62; Mes=-0.05,
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SDcs= 0.76; Mcs=-0.07, SDcs= 0.12), suggesting that the correlations we observed

on the pretest were not indicative of changes observed over time.

Mean Scores of Self-Efficacy Difference Cohorts
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Figure 5-13 Mean scores of individual traits for cohorts determined by self-efficacy difference scores

5.3 DISCUSSION

Our findings illustrate a complex picture for the motivation and confidence of
individual students. Given that one of the major criticisms of gamification is its
superficial use of rewards for motivation, we focused specifically on aspects of
Intrinsic motivation and psychological needs in our measurements. Preexisting
traits such as instrumental motivation and self-concept correlated with qualities of
interest, effort, and self-efficacy for students at the beginning of semester.
Experiences of the various flow elements throughout the semester were then
connected to some psychological outcomes but not others. Also, the use of the
gamification element seemed effective when paired with the Advanced English I:

Conversation materials, but not the International Communication II materials.

Changes in motivation and confidence in the International Communication II course
appear to be connected to initial levels of instrumental motivation and self-concept.

Instrumental motivation and dispositional flow were the key factors for changes in
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the self-efficacy of both groups and the effort of the control group. Meanwhile the
initial interest of the students in the skill bars group was related to self-concept, and
their initial effort correlated with positive affect. In the end, the skill bars add-on did
not appear to have an effect on the flow experiences of the students, although it
might have influenced gains in interest. Their interest scores were initially lower
than those of the control group but came to match them in the end. As for the class
as a whole, the relationship between dispositional flow and self-efficacy appeared to
remain significant especially for the students with high gains or losses in self-efficacy.
Similarly, students with high negative affect reported the largest drops in self-

efficacy while students with low negative affect reported the largest gains.

The Advanced English I: Conversation sample shows variation in the relationships
of individual traits and dispositional flow with psychological outcomes. The control
group showed a change in interest that was unrelated to any of the measured
variables of motivation, confidence, affect or flow. The change may instead be
attributed to other factors that influence student performance in a classroom setting,
such as developmental qualities of the students or teacher efficacy. Changes in self-
efficacy were related to dispositional flow for the whole class. While the high ability
group reported the most frequent flow experiences and saw the greatest
improvement in self-efficacy, the control group reported the lowest flow scores and
saw a drop in self-efficacy. This is significant especially because it shows that even
the low ability students could perform better in this regard than the control group.
Similarly, effort & persistence scores improved more for students who reported a
greater frequency flow experiences. The mean difference scores for each group were
small, but positive for the skill bars groups and negative for the control group.
Moreover, the flow items directly pertaining to the design of the skill bars add-on
showed significant differences between the students that used the add-on and the

ones that did not.

The common theme for the two course samples appears to be that flow experiences
directly contribute to feelings self-efficacy. Relating these findings to the three basic
psychological needs proposed by Self-Determination Theory, we can see that feelings
of self-efficacy are synonymous with feelings of competence. The other needs of

autonomy and relatedness are not directly measured by our constructs for
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motivation and confidence; although, their existence to various degrees in the

students likely contributed to the resulting psychological outcomes.

The skill bars add-on showed positive effects for the Advanced English I
Conversation course, but not the International Communication II course. Based on
our observations, we postulate this is because of a number of factors that hampered
the potential effectiveness of the skill bars. First, the course assignments centered
on public speaking activities that required students to practice English speaking
skills in front of their peers. Second, the students using the skill bars in particular
were more inclined to negative affect and less inclined to positive affect, which was
likely exacerbated by the public speaking exercises. Another potential contributing
factor that was not deliberately measured was the degree of clarity in the way the

skills and subskills were written.

For comparison, the low ability group of students in the Advanced English I:
Conversation course managed higher flow scores than the skill bars group in
International Communication II despite high negative affect scores and final
interest, effort and self-efficacy scores that were no higher. Advanced English I
Conversation was an elective course, which implies a higher degree of autonomy for
enrolling in the course, and assignments were carried out without an audience. The
teachers in Advanced English I: Conversation also provided considerably finer detail
in their feedback to the students compared to the general rubric for presentations in
International Communication II. Overall, we believe this shows that the efficacy of
gamification tools and practices, such as the skill bars, relies heavily on how they

are used, as demonstrated by the English conversation assignments.

5.4 LIMITATIONS

The sample selection is a major limitation for this study as it includes only students
studying at Kanazawa Technical College. Students were assigned based on English
ability according to the personal judgement of individual English teachers which
may have been limited in its objectivity. Furthermore, the International
Communication IT course only included students in the Global Information
Technology department, which are likely not representative of students studying in
other areas. The students taking Advanced English I: Conversation elected to enroll

in the course, which indicates a certain degree of volition in their participation;
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whereas, the students in International Communication II were all required to enroll.
This aspect alone may have inhibited a sense of autonomy for some students but not
others. Moreover, given that games are commonly regarded as voluntary activities
(Juul, 2003), the students’ ability to experience the activities as game-like may also
have been limited. In future experiments it would be worth exploring the

implications of gamifying a required course as compared to an elective one.

This study aimed to identify the effects of four independent variables on four
dependent variables. Such a high level of complexity in addition to the combination
of multiple groups with pre-post style surveys resulted in an experimental design
that was overly complicated in the interpretation of its results. The decision to run
this experiment in a real classroom instead of a testing environment likely
introduced numerous external factors that could have skewed the results.
Implementation of the skill bars condition varied between courses as well as between
sections within the Advanced English I: Conversation course. The decision to use
the add-on mechanic was made after the course had already been designed, which
limited the degree to which the gamification element could be integrated into

activities.

Additional factors such as teacher efficacy and developmental qualities of the
students were not controlled for and may have influenced the results. An extensive,
international meta-analytic review of empirical studies on student achievement
determined that teachers on average are able to achieve an effect size between
d = 0.20 and d = 0.40 over a given year (Hattie, 2009). For this reason we looked
specifically for effect sizes over d = 0.40, but the individual effects of the teachers in

this case could not be measured.

Future research might be to define simpler, more precise experiments based on the
implications of these findings. Larger sample sizes and very deliberate planning
within test environments would be the most effective for supporting or contradicting

our findings here.
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6 CONCLUSIONS

In this paper, we presented a discussion about gamification and gameful design as
applied to educational contexts. Compared to game-based learning, which has a
potential issue with knowledge transfer between contexts, gameful learning is
proposed as an approach to learning in authentic contexts that are structured in a
way that satisfies basic psychological needs through playful experiences. We
introduced the Playful Affordances Model as a means of evaluating autotelic
qualities of game-like experiences, and hypothesized that various types of play can
give rise to intrinsic motivation. Finally, we reported the results of two studies: the
evaluation of autotelic experiences presented by a game-based learning activity, and
the identification of individual qualities that may influence the prospect of optimal

engagement in a gamified classroom setting.

Our findings of the first study showed specific predictors of enjoyment that are likely
influenced by the design of the game. Correlations between items within the same
dimensions of the model proved to be strong for sensation/arousal and
contest/challenge but weak for exploration/discovery and imagination/creativity.
Further work should examine other types of games to determine if these results are
attributed specifically to the design of the chosen game, or if behavioral items in the
model do not generally correspond with the given experiences. Nevertheless, we offer
this study as an example of measuring game-like experiences for autotelic qualities

that pertain to learner motivations.

The second study revealed details of student motivation and confidence and their
relationships to particular psychological needs in the classroom. Overall, student
self-efficacy of individual English ability appeared to be the most sensitive learning
outcome to experiences of flow. The use of a skill bars gamification element in the
public speaking class did not enhance the dispositional flow of students with higher
negative affect, but may have been connected to a rise in interest. Meanwhile,
student groups in the conversation class showed that successful promotion of flow
experiences may be effective no matter the level of English ability. Students using
the skill bars to complete speaking exercises showed gains in self-efficacy and effort,

which correlated with reported frequencies of flow.
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Self-Determination Theory provides a broad yet firm basis for the study of human
motivation. Given the high-level of abstraction from which the theory describes the
psychological desires of human beings, it is difficult to devise specific solutions for
any given situation. Gamification was inspired by the success of video games, but
gameful design was born from a close inspection of the experiential affordances
therein. Games and play are powerful aspects of human culture which deserve a
greater understanding if they are to be applied more broadly to daily life. The
challenge of gameful design is to provide a playful context where one might otherwise
not exist, and enhance goal-seeking behaviors towards some genuine purpose. As
researchers, we present this attempt to navigate a minefield of distractions and find
some deeper potential behind the shallow claims of gamification. We anticipate that
our fellow researchers may find analytical value in our conceptualization of playful
affordances, and practitioners might gain inspiration from our skill bars add-on. On
the whole, educators in general should gain insights into their students and potential
factors that make them lose interest, become lazy, or come to doubt themselves in
class. Human motivation is complicated, but it must be understood for the future of

human learning.
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APPENDIX A: PLAYFUL AFFORDANCES SURVEY

[English Version]

Please answer the following questions by selecting the most appropriate number on
the given scale.
1. How would you rate your anticipated enjoyment of the game BEFORE you
started playing?

(No enjoyment at all) 0 1 2 3 4 5 (Greatly enjoyable)
2. How would you rate your enjoyment of the game now AFTER you have finished
playing?

(No enjoyment at all) 0 1 2 3 4 5  (Greatly enjoyable)

3. I put alot of effort into performing as best I could in the game.
(Completely disagree) 0 1 2 3 4 5  (Completely agree)

4. The game was too slow or boring for me.
(Completely disagree) 0 1 2 3 4 5  (Completely agree)

5. Itried various different ways to make deals / operate in my team.
(Completely disagree) 0 1 2 3 4 5  (Completely agree)

6. I do not care for the business theme in the game.
(Completely disagree) 0 1 2 3 4 5 (Completely agree)

7. 1could imagine what it must be like to form a business / be a businessman.
(Completely disagree) 0 1 2 3 4 5 (Completely agree)

8. 1did not change my tactics during the game.
(Completely disagree) 0 1 2 3 4 5 (Completely agree)

9. I was excited to make deals / establish businesses / work towards a high score.
(Completely disagree) 0 1 2 3 4 5  (Completely agree)

10. The game was too easy.

(Completely disagree) 0 1 2 3 4 5  (Completely agree)

11. Please answer to what degree you experienced the following things during the

game:
a. Achievement (Notatall) O 1 2 3 4 5 (Great amount)
b. Arousal (Not atall) O 1 2 3 4 5 (Great amount)
c. Challenge (Notatall) O 1 2 3 4 5 (Great amount)
d. Creativity (Not atall) O 1 2 3 4 5 (Great amount)
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e. Curiosity
f.  Discovery
g. Fantasy
h. Thrill

(Not at all)
(Not at all)
(Not at all)
(Not at all)

o o©O O O

Y

N DN DN DN

w w w w

O NN

Ot Ot Ot O

(Great amount)
(Great amount)
(Great amount)

(Great amount)

12. Other than the above, what else did you think was fun about this game, if

anything?
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[Japanese Version]

Please answer the following questions by selecting the most appropriate number on

the given scale.

1. BRI =L Z2 GO 5L, ENS BV LAZIFHFLE Lz

(BRWF L72evo72) 0 1 2 3 4 5 (ECTHLHEARE L)
2. B — LB T LT, ENSBUVELAELEN?
(BRI L E 720> 72) 0 1 2 3 4 5 (ETHHRLAE)

3. F—ah, HEDMRY 4 L CIEENCERY MA T,

(Z 21 3B bR 0 1 2 3 4 5 (THLEHIEH)

4. FNZ &> THEIOF —AFTAE — RREBTEGRIEZE -7,

(Z 21 3EbR) 0 1 2 3 4 5 (THLEHIEH)

5. KW LT, F—LEEZTHOIkkx e iz LT,

(Z 21 3EbR) 0 1 2 3 4 5 (THLEHIEH)

6. EVRALNI T =D —LZHFE Y BRI,

(Z 21 3EbR) 0 1 2 3 4 5 (THLEHIEH)

7. EVRRAETDHIEREVRAST T EDL IR ONEBRT LI ENTE T,
(Z 21 3EbR) 0 1 2 3 4 5 (THLEHIEH)

8. F—AH By OEIi AL 2 ol

(Z 21 3EbR) 0 1 2 3 4 5 (THLEHIEH)

9. R, BEVRARY., NA AT EHEDH I LICHE LT,

(Z 213 Eb7RY) 0 1 2 3 4 5 (L£THLEHIEY)

10. 2O —AFHHBE o7,

(Z 213 Eb7RY) 0 1 2 3 4 5 (L£THLEHIEY)
11.7 =20, ROEEEZ EORERBTX20E 2 TIIEEN,

a. EEAUE (&7 ho72) 01 2 3 4 5 (L THELK)
b. VY LAY (&7 ho72) 01 2 3 4 5 (ETHELK)
c. Hkigk (&7 ho72) 001 2 3 4 5 (L THLELK)
d. Al (&7 ho72) 001 2 3 4 5 (L THLELK)
e. Mf&rils (&8Rk7eho72) 01 2 3 4 5 (L THELK)
f. %L (&8Rk7eho72) 01 2 3 4 5 (L THELK)
g T UHU— (79 (&8R- 72) 01 2 3 4 5 (ETHE&LT)
h. R YLk (BLZE R (&8Rk7eho72) 01 2 3 4 5 (ETHELK)

12. Efelish, F—20F ELW) LT 2ANRH T2 HENTLZE0,
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APPENDIX B: ENGLISH CLASS SURVEYS

[Pretest Surveyl]

This is an optional survey about your feelings for learning English. Please answer
only if you agree to let this information be used anonymously for educational
research. Do not answer if you cannot answer honestly.

ZOT U — MIEEFE I T LM EREDOTODO LD TH Y | HEIIEED LD
TY, TNTOFRIHEVEO B THEM ShES THRbhES, Zo7 o —Fh
OFHABNZFEENZZT 258 IC3REZ BV L ET, RIETERW, HHWIX
EHEIZEZXD 2 EDNTERVERIE, BEOLEILHY £ A,

1.) Because English is fun, I wouldn’t want to give it up.
PRI LWV BEFO T2 < 720,
Select one:
- disagree / %95 &bl
- disagree somewhat / HF 0 Z 5 Ebawn
- agree somewhat / FHZHEH
- agree /| *HMHE9

2.) English is important to me personally.
FEEIEARICEE R LD TH S,
Select one:
- disagree / %9 bl
- disagree somewhat / HE V%o b
- agree somewhat / EHZHHEH
- agree /| ZIH/H

3.) When practicing English, I sometimes get totally absorbed.
FEEZE TIUTE THEPIIRD I ENDH D,
Select one:
- disagree / %9 bl
- disagree somewhat / HE 0 Z 5 b2
- agree somewhat / FHEHHEH
- agree /| *9H/E)
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4.) When practicing English, I try as hard as possible.
FEEEMET L L& —FTBRmD,
Select one:
- almost never / X&AEED TiEeW
- sometimes /| (X LEXZIHITHD
- often /| K<ZI9TH5DH
- always /| WVWOLZEHITHD

5.) When practicing English, I keep at it even if it is difficult.
FEEEME T E ML T ISHED,
Select one:
- almost never / I&AEZE D Tixewn
- sometimes /| L EXELEXZIHITHD
- often / K<EIHITHD
- always /| WOLEHITHD

6.) When practicing English, I try my best to acquire the skills taught.
FEEEME T L&, BooltHiEa BB TE L0127 5,
Select one:
- almost never / & A EE D TIEALW
- sometimes /| L EXEEXZIHITHD
- often / K<EIHITHD
- always /| WOLZETITHD

7.) I'm confident I can understand the most difficult material presented in English

class.
FEREOL S E L LWNRLZEM CEXLHENH D,
Select one:

- almost never / I&AEZE D TiEewn
- sometimes /| LT LEEZIHITHD

- often /| K<ZEITHD

- always /| WVWOLZEITHD

8.) I'm confident I can do an excellent job on English assignments.
FEEOME LY PR T 2BERH 5,

Select one:
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- almost never / X&AEED TiEeW
- sometimes /| (X LEXZIHITHD

- often / K<EITHD

< always /| WOLEITHD

9.) I'm certain I can master the skills being taught.
BooT 2 EBGTE28ER® D,
Select one:
- almost never / X&AEED TiEeW
- sometimes /| (X LEEXZIHITHD
- often / K<ZEITHD
- always /| WOLZEIHITHD

10.) I study English to increase my job opportunities.
B DB A0 1o DIZHEGE A IR L TV D,
Select one:

- almost never / Z&AEED TiEeW
- sometimes /| (X LEEXZIHITHD

- often / K<EIHITHD

- always /| WOLZEHITHD

11.) I practice English because I expect to use it often in the future.
ke, BBICHE D LB X TV DL IFEEZHIRL T D,
Select one:
- almost never / I&AEZE D Tixewn
- sometimes /| L EXLEEZIHITHD
- often / K<EIHITHD
- always /| WOLZETIHITHD

12.) I practice English to get a good job.
BUMEFIZHE < 7o DICSGE A R L T B,
Select one:

- almost never / I&AEZE D Tixewn
- sometimes /| LEELEZIHITHD

- often /| K<EITHD

- always /| WOLZEITHDH
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13.) I'm hopeless in English class.
FAMTHEEEL 2D L2 BF LT TH D,
Select one:
- disagree / %95 &bl
- disagree somewhat / &HE 0 Z 9 Ebin
- agree somewhat / FHZHEH
- agree /| O

14.) English is one of my best subjects.
FEEIRERBHO—D2TH D,
Select one:
- disagree / %95 &bl
- disagree somewhat / HF 0 Z 95 Eban
- agree somewhat / FHZHEH
- agree /| *HMHE9

15.) I have always done well in English classes.
FEEORHIZWSOLES TH D,
Select one:
- disagree / %95 &bl
- disagree somewhat / HE V%o Eb2rn
- agree somewhat / EHZHHEH
- agree /| ZIH5/H

16.) Thinking about yourself and how you normally feel, how often do you generally
feel each of the following? Please write in a number 1-5 on the following scale:
(never) 1 2 3 4 5 (always)

TREOFHIZOWT, BUBEBHOH D FIZOWTEEREDOL I ITE L TWETN?
HTEEDHETEENTIZE,
(B<EL2N) 1 2 3 4 5 (WObLELD)
Upset /| WHW\WHT 5
Hostile / ZfEME
Alert / i HDE
Ashamed / H0372L23D
Inspired / E&21HDH
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Nervous / BRiET 5

Determined / EEOE W
Attentive [/ DRV
Afraid / DEET S

Active /| FEMRAY
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[Posttest Surveyl]

This is an optional survey about your feelings for learning English in this class.
Please answer only if you agree to let this information be used anonymously for
educational research. Do not answer if you cannot answer honestly.

ZOT = MEIRETOIGEFLE T OMERED OO LD TH Y | FIFIIEE
DHDTT, TXTOHFRITHEEHEO B THEM S hES TRbhET, o7 7
— FORHEMICFEENZZT 25 8IC3RE LB LET, METE 2L, H50
FEEICER D ZENTERWGAIT, HEOLETH Y 8 A,

Please answer the following questions according to your experience studying in this

class.

CORETOFEERICESE, LFOHMIZEATIEE W,

1.) Because English is fun, I wouldn’t want to give it up.
Pt Ee SUIAVALY oV RAEANAR
Select one:
- disagree / %95 &bl
- disagree somewhat / &HE 0 Z 5 EHbn
- agree somewhat / EHZHHED
- agree /| *HME9

2.) English is important to me personally.
FEFEITE AR EHE R S D TH D,
Select one:
- disagree / %95 bl
- disagree somewhat / HE 0 Z 5 Ebin
- agree somewhat / FHZHEH
- agree /| *HME9

3.) When practicing English, I sometimes get totally absorbed.
FEEAME TIUTXE THERIZRD 2D D,
Select one:
- disagree / %9 b7
- disagree somewhat / HE VX5 Ebrn
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- agree somewhat / £HZHEH
- agree /| *HHS

4.) When practicing English, I try as hard as possible.
FEEEME T L L& —FTBRmD,
Select one:
- almost never / X&AEED TiEeW
- sometimes / (X LEXZIHITHD
- often / K<EIHITHD
< always /| WOLEITHD

5.) When practicing English, I keep at it even if it is difficult.
FEEEME T & ML T ISHED,
Select one:
- almost never / X&AEED TiEeW
- sometimes / (X LEEXZIHITHD
- often / K<ZEITHD
- always / \WOLEHITHD

6.) When practicing English, I try my best to acquire the skills taught.
FREAME T &, HboltBREZEHGETE L0127 5,
Select one:
- almost never / (Z&AEZH TlEewn
- sometimes / X LEXZIHITHD
- often / K<EIHITHD
- always /| WOLZETIHITHD

7.) I'm confident I can understand the most difficult material presented in English

class.
KRB b L bHELVNEZ IR TS B BIEAD S,
Select one:

- almost never / I&AEE D Tixewn
- sometimes /| L EELEZIHITHD

- often /| K<ZEITHD

- always /| WVWOLZEITHD
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8.) I'm confident I can do an excellent job on English assignments.
JEEOME Y EFRALET2EER® D,
Select one:
- almost never / X&AEED TiEeW
- sometimes /| (X LEXZIHITHD
- often /| K<ZI9TH5DH
- always /| WVWOLZEHITHD

9.) I'm certain I can master the skills being taught.
BooT 2 EBGTE28ER® D,
Select one:
- almost never / I&AEZE D Tixewn
- sometimes /| L EXEEXZIHITHD
- often / K<EIHITHD
- always /| WOLZEIHITHDH

10.) I have a strong sense of what I should do to improve my English.
FDIGFEN & 6 LT D720 2 T X0z AR LTS,
Select one:

- almost never / & A EE D TIEALW
- sometimes / L ELEXZEIHITHD

- often / K<EIHITHD

- always /| WOLZETITHD

11.) I have a good idea while practicing about how well I am doing.
HE L TWDHE, BN ENET EFESTETWL KL LND,
Select one:

- almost never / I&AEZE D Tixewn
- sometimes /| L EXELEEZIHITHD

- often / K<EIHITHD

- always /| WVWOLZEITHD

12.) I feel I am competent enough to meet the high demands of the class.
BEPOGFHWERIZKHINT DT OEIIN, BOWZIEH K01 T 5,
Select one:

- almost never / 1FEAEE D Tl
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- sometimes / ¢ EXEFXFIHTHD
- often / KX<EHITHS
< always /| WOLEITHD

13.) I can use English spontaneously and automatically without having to think.
EREOELRSTH, BRIy FERFELMES 2N TE D,
Select one:
- almost never / X&AEED TiEeW
- sometimes /| (X LEXZIHITHD
- often / K<EIHITHD
- always /| WOHLEITHD

14.) I can completely focus on the task at hand.
HORTOBBIZERICET L TN D,
Select one:
- almost never / X&AEED TiEeW
- sometimes / (X LEEXZIHITHD
- often / K<ZEITHD
- always /| WOLZEHITHD

15.) I have a feeling of total control over what I am doing.
HONLTWAHZ LEaERICary ba—L LTS K5 R&NT 5,
Select one:

-+ almost never / (Z&AEZH TlEewn
- sometimes /| L EXEEZIHITHD

- often / K<ZEIHITHD

- always /| WVWOLZEIHITHD

16.) I do not care about what other people might think of me.
MOANPRALZDOZLEEDLHITHSTNE S & KU B,
Select one:

- almost never / I&AEE D Tixewn
- sometimes /| L EELEZIHITHD

- often /| K<ZEITHD

- always /| WVWOLZEITHD
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17.) The way time passes during class seems to be different from normal.
D, R ORH TN EB & ITE D KO 7RK1T %,
Select one:
- almost never / X&AEED TiEeW
- sometimes /| (X LEXZIHITHD
- often /| K<ZI9TH5DH
- always /| WVWOLZEHITHD

18.) Class is extremely rewarding.
REICITT IRV DBVRD D,
Select one:
- almost never / I&AEE D TiEewn
- sometimes /| L EXELEXZIHITHD
- often / K<EIHITHD
- always /| WOLEHITHD
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