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Preface

Play. Who plays? What, why, and how do we play? What can computer-assisted
language learning teachers and researchers learn from play? These core ques-
tions inspired the theme of the 2022 JALTCALL conference. But why this theme?
Why now?

In this “Ludic” century, games and play are becoming the most pervasive and
arguably, the most important media in our lives. But what are games? A sim-
ple definition may be a “designed experience” or a set of rules which generate
interesting decisions in players. We can also think of games as systems that us-
ers manipulate toward certain gratifying outcomes. Extrapolating this thought
towards CALL research, then, CALL is inextricably linked to the study of systems
(both in terms of computers and technology, but also in terms of languages as
systems) and their effect upon one another. As an example, research may explore
how a computer system may be utilized towards improving learners’ pronuncia-
tion, reading comprehension, or pragmatic awareness. However, as Zimmerman
(2013) writes: “It is not enough to merely be a systems-literate person; to under-
stand systems in an analytic sense. We also must learn to be playful in them. A
playful system is a human system, a social system rife with contradictions and
with possibility.” Thus, the JALTCALL 2022 conference theme was born - to pro-
mote language teachers and researchers to think about research and teaching
from the concept of play and its inherent implications, with the understanding
that playfulness and technology can bring together creativity, innovation, and
meaningfulness.

The papers presented at the 2022 conference and those published here are
intended to expand the dialogue around the intersections of CALL, play, and the
term “ludic” as we continue headlong into the Ludic Century. Virtual reality and
augmented reality represent cutting-edge technology explored in CALL research,
and in this volume of papers, the reader will see a playful approach to their imple-
mentation towards language learning gains. Similarly, papers explored playful ap-
proaches to extracurricular learning, where one innovative study looked at the for-
mation of a community of practice around the multiplayer game named Minecraft.

We would like to thank the authors who worked hard to contribute to this
volume. We are deeply grateful for their efforts. We also thank the reviewers
who generously donated their time and expertise to the process of evaluating
the manuscripts. We were also blessed to have our associate editors, who were
keen to play with us in the game of publishing this volume, and who worked hard
with the authors to improve their manuscripts for publication. We are indebted
to the program committee and all the attendees who made this conference and
this volume possible. Finally, we thank the JALTCALL Executive Board, who fully
supported the conference and the publication.

We look forward to seeing you all at the JALTCALL conference in 2023.
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James York, Meiji University



Editors-in-Chief

Todd Dwayne Cooper is an associate professor at the University of Toyama. Todd
explores the usage of technology to assess and improve nonverbal communica-
tion. His latest kakenhi funded research focuses on analyzing facial expression.

James York is a senior assistant professor at Meiji University. He conducts re-
search on ludic approaches to language teaching. He is also Editor-in-Chief of
Ludic Language Pedagogy, an open-access journal that publishes research on the
integration of games and play in language teaching contexts.

Associate Editors

Araceli Salas is a professor-researcher at the Benemérita Universidad Auténoma
de Puebla, México. She specializes in discourse analysis and teacher education.
She is part of the Editorial Review Board of the MEXTESOL Journal and the Editor
in Chief of Lenguas en Contexto published by her university (http://www.facul-
taddelenguas.com/lencontexto/).

Anthony Brian Gallagher MAODE, PGCE, PGCODE, BSc(Hons) is a specially ap-
pointed assistant professor in the Faculty of Foreign Studies at Meijo University,
and a Sports Instructor at Kinjo Gakuin University, Nagoya. His interdisciplin-
ary research interests include: The user experience & course quality assurance;
Assistive, disruptive, & cosmetic technologies; Physiology & Sports Science, and
Performance in Education.

Dara Tafazoli (PhD) is Research Officer on the Virtual Reality (VR) School Study,
Australia. He is currently working on developing and implementing the CALL lit-
eracy framework for language teachers at the School of Education, the University
of Newcastle, Australia. His research interests are Computer-Assisted Language
Learning (CALL) and CALL teacher education and professional development.
Further info: www.daratafazoli.com

Elena Alcalde Peialver is an Associate Professor at the University of Alcald and
holds a PhD on Financial Translation from the University of Granada (Spain). She
also works as a freelance translator and interpreter and has teaching and re-
search experience at national and international level in the fields of foreign lan-
guages and translation.

George MacLean is a professor at the University of the Ryukyus. He has taught at
primary-junior high and university levels in Japan and in the international school
system. His research interests include SLA and ICT implementation. He regularly
presents at national and international language teaching and technology events.


http://www.facultaddelenguas.com/lencontexto/
http://www.facultaddelenguas.com/lencontexto/

Isil Glinseli Kagar is a lecturer, teacher educator and faculty member at the
Department of Foreign Language Education at Middle East Technical University
(METU) in Turkey. She is interested in pre-service language teacher education,
pre-service teacher identity, English as a Lingua Franca, World Englishes, inter-
cultural communication, flipped learning, e-mentoring, technology-mediated lan-
guage learning/teaching, virtual exchange, and academic writing. She worked as
a tutor at the academic writing center at METU previously. She is currently coor-
dinating a number of national and international research projects on pre-service
teacher education and e-mentoring.

Joe Tomei is a professor in the Faculty of British and American Studies at
Kumamoto Gakuen University. He has taught EFL in France, Spain, Korea and
Japan at the primary, secondary, and tertiary levels. In addition to his interest in
computer-mediated communication, he also is interested in the application of
functional/typological grammar to language teaching, practical activities in the
language classroom, and writing instruction.

Michael Blodgett is a lecturer at Nara Medical University. His research interests
include motivation and authentic communication activities enhanced by technol-
ogy. Currently, he is exploring the use of podcasts in language education.

Satchie Haga is a full time lecturer at Rikkyo University. She conducts cross cul-

tural research that examines sensemaking, knowledge construction, and inter-
sectionality in distributed sociotechnical systems.

Layout
Paul Mason, Production Editor, The JALTCALL Journal

Technical Editor (website programming and design)
Gary Ross, JALTCALL SIG Webmaster



Contents

Interactivity’s effect on playing versus watching a real-time
strategy game: A preliminary experiment
Shawn Andersson, Ritsumeikan University

Using online forums to promote Japanese university student
motivation to use English outside the classroom
Jack Pudelek, Kwansei Gakuin University

Self-access learning and Minecraft: Observations and student
perceptions
Robert Remmerswaal and Robert Dykes

Ready, set...? End-user testing of an AR treasure hunt learning
game
Samuel Taylor and Adam Stone

Evaluation of a VR language learning environment: Effect of
feedback on learners’ flow state
James York, Meiji University; Hirotaka Takuma, Takuya
Yoshino and Hiroshi Nakayama, Tokyo Denki University

26

43

68

85



https://doi.org/10.37546/JALTSIG.CALL.PCP2022-01

Interactivity’s effect on playing
versus watching a real-time
strategy game:

A preliminary experiment

Shawn Andersson, Ritsumeikan University

Abstract

Digital Game-based Language Learning (DGBLL) involves playing digital games
to learn a language, utilizing game elements inducive to motivation and learn-
ing. The field has been gaining attention recently, but applications traditionally
only involved users playing the games themselves. Recently, watching gameplay
online has become a global sensation, yet its effectiveness for foreign language
pedagogy remains unexplored. One significant difference between playing and
watching a game is the inclusion or exclusion of physical interactivity, which in-
volves utilizing a controller to manipulate the game. Studies have previously ad-
dressed interactivity in games, but predominantly utilize serious games made for
educational purposes. This study includes a preliminary experiment testing the
effects of physical interactivity of a commercial off-the-shelf (COTS) game where
participants were assigned player or watcher roles. Eleven (n = 11) participants
took part in the study, and a mixed-method approach was utilized for data col-
lection consisting of a vocabulary test, questionnaire, interviews, and researcher
observations. The results indicate a slightly higher vocabulary achievement for
the watchers, while the players reported greater mental effort toward their task
relative to learning English and rated their task at a higher difficulty. Conversely,
players expressed better post-treatment attitudes and perceptions of playing
games to learn English. Nevertheless, the interviews indicated that having low-
skilled players negatively affected the experience of the watchers, and the play-
ers felt too busy controlling the game to learn English. Finally, recommendations
were made for future follow-up studies.

Digital Game-based Language Learning (DGBLL) Tl 7RI T —LZTLATEELT 7—L
DEZZFALTEEZBOEFAR—2a e FBZRET 3. CNIESEETNTVSFEFLEHN
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Keywords: game-based language learning, watching gameplay, physical
interactivity, language learning

Digital game-based language learning (DGBLL) is a research field that explores
facilitating language learning through playing computer games, drawing on ele-
ments of computer-assisted language learning (CALL) and game-based learning
(GBL). DGBLL utilizes inherent game features designed for entertainment that
work to increase user motivation. Additionally, certain aspects favorable to facili-
tating language acquisition are prevalent in games, and playing games has been
shown to have several advantages transferrable to learning, such as providing
challenge, competition, purpose, and control (Admiraal et al., 2011; Nakamura &
Csikszentmihalyi, 2009; Whitton, 2014). Games can also foster learning by means
of scaffolding (Sun et al., 2021) and facilitating safe (Jabbari & Eslami, 2019) and
immersive environments (Johnsen et al., 2021). Within this controlled environ-
ment, feedback is given (Calvo-Ferrer, 2021), and language negotiation can take
place through interaction and collaboration (Peterson, 2016). Related studies
typically involve users playing games themselves through controllers, but in re-
cent years, watching gameplay has become a popular phenomenon, especially
amongst the high school and university age brackets, where almost half (41%) of
the popular game streaming website, Twitch.tv’s audience is estimated to be be-
tween the age of 16 and 24 (Igbal, 2022). Given the novelty of watching gameplay,
its potential for language learning remains underexplored.

Watching gameplay is the act of someone watching another person play a
digital game, either live or prerecorded, through websites such as Twitch.tv and
YouTube. It is “...a kind of real-time video social media that integrates tradition-
al broadcasting and online gaming” (Li et al., 2020, p. 1). The streamers often
provide commentary on the game, and users are able to communicate with the
streamer and fellow viewers through a chat box during live sessions. Watching
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gameplay has significantly increased in viewership and market value (Hamilton
et al., 2014), often rivaling cable TV networks (Gilbert, 2018). And this has only
increased during the COVID-19 pandemic (Clement, 2021) as people have sought
to alleviate associated negative emotions by turning to video games (Scerbakov
et al., 2022). In fact, in some cases, more people watch someone else play a game
than play it themselves (Kaytoue et al., 2012; Orme, 2021). This trend is especially
taking hold in Japan, as can be seen in a recent survey of middle school students’
preferred future careers. For the first time, “Game Streamer” was ranked top
five for males and top ten for females (Sony Life Insurance Corporation, 2021).
In terms of language education, some streamers dedicate their channels to lan-
guage learning, such as playing Japanese role-playing games while teaching
their audience Japanese. Yet, despite its popularity, we know little about the po-
tential for pedagogical applications in terms of vocabulary achievement, learn-
ers’ attitudes toward learning a language this way, and their perceptions of its
effectiveness.

Watching gameplay shares similarities to media watching, which is not new
to education research, as studies have extensively looked at media applications
such as movies and TV shows (see Parmawati & Inayah, 2019; Vanderplank, 2019).
Nevertheless, traditional media is mostly a passive experience, whereas watching
gameplay offers added opportunities for language learning through communica-
tive interactions between viewers and streamers, something that has been shown
to be conducive to language learning in game environments (Peterson, 2016).

Literature review

The rise in watching gameplay has encouraged researchers to explain the trend,
primarily focusing on its social phenomenon. Typically, studies can be categorized
into the subjects of online social interaction (Churchill & Wen Xu, 2016; Diwaniji et
al., 2020; Hamilton et al., 2014), media consumption (Jang & Byon, 2019; Sjéblom
et al., 2017), and motivational appeal (Gros et al., 2017; Sjoblom & Hamari, 2017).
Studies on motivational appeal, such as the two listed above, often entail quanti-
tative surveys with predetermined categories offering limited criteria such as en-
tertainment, communicating with others in the online community, checking out
a game before purchasing it, and learning game strategies. Notably, ‘language
learning’ is not a selectable option.

Thus, despite the recent studies, there is minimal data on the potential linguis-
tic effectiveness of watching a game versus playing one. And in this regard, the
main difference between the two is the utilization or exclusion of game physical
interactivity. Interactivity can have many forms, but physical interactivity gener-
ally entails a player’s physical interaction that they have with the game using a
device (deHaan et al., 2010; Sims, 1997). Thus, it can be described as the act of
directly manipulating gameplay via a hand-operated controller, something only
a player would do while a watcher does not. This is different from social interac-
tion with other human players. When addressing game interactivity, researchers
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typically measure its effect on vocabulary acquisition, attention, mental effort
and cognitive load, motivation, and flow experience (Cho et al., 2021; deHaan
& Kono, 2010; deHaan et al., 2010; Ebrahimzadeh, 2017; Ebrahimzadeh & Alavi,
2016). While studies on game interactivity are not directly related to the watching
gameplay phenomenon, they are nonetheless important for determining the rel-
ative effectiveness of language learning through watching gameplay.

The evidence differs regarding the effects of game interactivity. When learners
are engaged in tasks that elicit a high degree of involvement, language acqui-
sition, such as vocabulary learning, has been known to be facilitated (Peterson,
2021). In support of this notion, Ali Mohsen (2016) conducted a study on vocab-
ulary learning for a serious game designed to teach knee surgery, with results
showing the players outperforming the watchers. Nevertheless, interactivity has
been negatively associated with causing split attention and overwhelming mental
capacity to acquire target learning. This is because operating a physical controller

“requires frequent input from the player and the input required can disrupt the
player’s involvement with the game space” (Taylor, 2002, p. 20). This is similar to
prior studies showing instructional media applications causing split attention and
extraneous cognitive load (Kalyuga et al., 1999), factors not desirable for learning.
Cognitive load theory states that mental capacity is finite and, when overwhelmed
with various mental tasks, can decrease learners’ opportunities for target learn-
ing (Sweller, 1994). Following cognitive load theory, physical interactivity would
most likely increase mental effort (Pellouchoud et al., 1999) and hamper vocab-
ulary learning (deHaan, 2005). Overall, researchers have stated that the level of
cognitive load created by physical input needs to be further addressed (deHaan
et al., 2010; Plass & Jones, 2005).

Other studies have inadvertently tested game physical interactivity by assess-
ing the level of technological engagement (LTE) on learning in various education
fields outside of language learning. Here, a game-based application is used at the
highest level of LTE since it involves users actively engaging with technologies.
Secondly, a video-based treatment is implemented at the middle level. Lastly, tra-
ditional classroom teaching constitutes no LTE. These studies test whether higher
technology engagement leads to better measurable learning results and encom-
pass various subjects such as software engineering (Gordillo et al., 2022; Hsu &
Lin, 2016), biology (Chang et al., 2016), science (Chen et al., 2021), intercultural
learning (Busse & Krause, 2016), history (Ijaz et al., 2017), and math (Kebritchi et
al., 2010; Wang et al., 2018). It is important to note that many of the video-based
treatments significantly differ from watching the game-based applications.
Instead, participants are usually given a separate form of media with the same
target vocabulary.

Distinguishing game types: serious vs. commercial off-the-shelf games

When assessing watching gameplay for language-learning purposes, it is nec-
essary to distinguish the two distinct game types used in DGBLL applications.
Commercial off-the-shelf (COTS) games, also known as non-serious games, are
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produced primarily for entertainment purposes, and researchers manipulate
them to teach designated content in various fields, such as language learning (see
deHaan et al., 2010; Ebrahimzadeh, 2017; Peterson, 2016). The other category of
games is called serious games, and these are designed primarily for educational
purposes. This distinction becomes essential when considering that, while inter-
est in DGBLL research has grown considerably recently, the majority of studies
pertain to serious games created by researchers (Boyle et al., 2016; Girard et al.,
2013). In accordance with this, the cited studies in the previous paragraph testing
game interactivity via LTE can be considered serious games. Conversely, the vast
majority of online gameplay watching is done entirely through COTS games.

There are minimal studies looking at game interactivity with COTS games. de-
Haan (2005) tested Japanese students playing a baseball game, with results indi-
cating students had their attention split between controlling the gameplay and
learning the language. The author then conducted two follow-up studies incor-
porating vocabulary achievement and subjective cognitive load for players and
watchers for a reflex-based game (deHaan & Kono, 2010) and a music game (de-
Haan et al., 2010). Both studies showed a higher vocabulary achievement and less
extraneous (negative) cognitive load for the watchers, indicating that watching
may have learning advantages over playing games because the watchers can
focus on learning without the interruption of a controller. At the time of this cur-
rent study, the researcher was able to find two more recent experiments, both
by the same author utilizing the same game called Defense of the Ancients. The
studies claim to use a real-time strategy (RTS) game, but this is actually a multi-
player online battle arena (MOBA) game made using the RTS game Warcraft III.
In the first study (Ebrahimzadeh & Alavi, 2016), 136 high school students played
or watched the game for five weeks and measured e-learning enjoyment and
vocabulary learning. The results showed no significant difference between watch-
ers and players. In the later study (Ebrahimzadeh, 2017), 241 male high school
students were put into groups of readers, players, and watchers for five weeks.
The findings indicate that players and watchers outperformed the readers. It is
important to note that both of these studies included mainly short, text-only dia-
logues with minimal audio sequences.

In addition to the mentioned studies on COTS games, other researchers have
looked at COTS games and the role of interactivity within topics unrelated to edu-
cation, such as the responsibility and degree of character identification in violent
games (Walter & Tsfati, 2016), cognitive load and rape acceptance (Read et al.,
2018), violence, perceived difficulty, and frustration (Polman et al., 2008), and mo-
tivational processing and cognitive load (Huang, 2011).

Different games may be suitable or inappropriate for language learning (de-
Haan et al., 2010), so testing various game genres is essential. One important
COTS game genre that has not been tested for interactivity is RTS games, a sub-
genre of strategy games. Unlike turn-based strategy games, RTS games involve
all players moving simultaneously, thus, creating a fast-paced experience with
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high player interactivity. RTS games have also been seen to be good for the flow
experience (Sweetser & Wyeth, 2005).

Research questions

Given the exploratory nature of the research, this study entails a preliminary
study with two purposes. The first purpose is to initially test the effect of physical
interactivity on a COTS RTS game. Here, vocabulary achievement and invested
mental effort can measure the relative effectiveness between playing and watch-
ing a game for language-learning purposes. In addition, this study addresses the
potential feasibility for practical applications by soliciting learner attitudes toward
playing and watching games for language-learning purposes and their percep-
tions of its pedagogical effectiveness (see Bolliger et al., 2015). The second pur-
pose is to make observations useful for performing larger studies. The research
questions are as follows.

Q1. Does watching gameplay cause higher measurable vocabulary achieve-
ment over playing games?

Q2. What are learners’ attitudes towards playing or watching games for lan-
guage-learning purposes, and what are their perceptions about its effectiveness
for language learning?

Q3. What effect does the assigned task (play or watch) have on subjective in-
vested mental effort?

Q4. What are learning points that can be considered in a larger experiment?

Method

Experiment design and participants

The experiment was designed to test the effects of game interactivity on vocabu-
lary recall, attitudes and perceptions for pedagogy, and subjective mental effort.
Following deHaan et al. (2010), interactivity was controlled by assigning partic-
ipants into one of two groups: one that would play the game and another that
would watch. Interactivity, or the ability to control the gameplay, was assigned as
the independent variable. Dependent variables included vocabulary achievement,
attitudes and perceptions, and mental effort. To eliminate social interaction influ-
ences, participants were not permitted to talk to each other during the treatment.
A mixed-methods approach of both quantitative and qualitative data collection
was selected based on the recommendations of deHaan et al. (2010) consisting of
a vocabulary test, questionnaire, interviews, and researcher observations.

The participants were recruited from one campus at a university in Japan via
convenience sampling due to necessity, and advertising was done on the campus
electronic bulletin board and via sending emails. In total, 11 participants (n=11)
volunteered and took part in the experiment and received payment for their par-
ticipation (Table 1).
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Table 1
Demographics

Wkly Wkly

English Time game game
ID Gender Major Year score abroad? play watch
1 F Engineering M1  TOEIC 865 Australia, none none
2mo
2 F Human M 2 IELTS6.5 Denmark, none none
Science 6 mo
M Engineering B1 Beginner none none none
4 M Engineering M1  TOEIC 895 none none 2-4 hrs
5 M Human D2 IELTS 6.0 UK, none none
Science Canada,
1yr.
6 M Literature M1  TOEIC 815 none <1hr none
7 M Engineering M1  TOEIC925 Australia, <1hr 5-7 hrs
1 mo.
8 M Engineering M1 TOEIC770 none 2-4 hrs 2-4 hrs
9 F Science B4  TOEIC675 UK, 2wks none <1hr
10 M Engineering B3  TOEIC585 none none none
11 F Human B2 IELTS 6.5 none none none

Science

A summary explanation is given as follows. Seven were males, and four were fe-
males. Six major in engineering, three in human science, one in science, and one
in literature. Six participants are master’s students, four are undergraduates, and
one is a doctoral student. The participants self-reported their English proficiency
scores as follows. Seven gave their TOEIC scores with a mean score of 790. Three
elected their IELTS score, including one score of 6.0 and two of 6.5. And one par-
ticipant wrote “beginner level.” Next, the participants were asked about their in-
ternational experience. Five participants have traveled abroad with a mean time
of 17.6 weeks. For game habits, eight don’'t currently play games, while two play
games for less than an hour, and one plays between two and four hours. They
mostly play games through game consoles and smartphones. One participant has
tried learning English by both playing games and watching gameplay. The typical
method of studying English was through university classes, movies and videos,
smartphone apps, and textbooks. Next, one participant has had some experience
playing RTS games, but none have played the chosen game for this experiment
(StarCraft II) before. Five participants have had some experience playing digital
games on a PC using a mouse and keyboard.
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Resources and procedures

The game selection criteria included a COTS RTS game with a single-player cam-
paign. The following features were prioritized in the selection process, including
sufficient audio and text dialogues (related studies typically utilize text-based
dialogues only), adequate player physical interactivity during times of dialogue
instead of movie-like cinematic cutscenes, and selectable missions for better con-
trol. Based on these criteria, StarCraft II: Wings of Liberty was chosen. Produced
by Blizzard Entertainment and released in 2010, StarCraft II has been one of the
most popular RTS games, with global multiplayer tournaments currently taking
place. This study utilized a mission called Outbreak, which was suitable due to
its sufficient audio dialogue. Also, as a defense map, it allows a more consistent
experiment time control. The mission uses a day/night cycle where players must
guard their base during the night and attack the enemy during the day. The mis-
sion is won when all surrounding enemy structures are destroyed, and mission
failure occurs when all of the players’ buildings are destroyed. The game difficulty
was set to the lowest level of ‘casual,” which is recommended for players with
little to no experience playing strategy games.

Two player stations were located adjacent to each other and separated by a
divider (Figure 1). The watchers were located out of sight at a nearby station.
One laptop and one desktop computer were used, each equipped with an Intel i7
processor and GeForce RTX 3080 graphics card, which exceed the manufacturer’s
recommended specifications. Both computers were connected to a 27-inch mon-
itor, mouse, keyboard, and stereo headphones. A video and sound splitter were
used to run the simultaneous video and audio feed to the watchers. Each watcher
used a 27-inch monitor and stereo headphones.
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Figure 1
Experiment player station

The participants first completed a demographic questionnaire and inputted their
availability. Based on their answers regarding English proficiency level, interna-
tional experience, and game experience, they were grouped with other partici-
pants with similar responses (deHaan et al., 2010). Nevertheless, the researcher
needed to also take into consideration the limited sample size and participants’
availability. Five groups in total were created, four with two members and one
with three members. They were then randomly assigned to the player or watcher
role. The experiment needed to be conducted over three days due to the partici-
pants’ availability and available computers (Figure 2).
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Figure 2
Daily schedule for experiment

A week before the experiment, the participants were given prework that they
completed at their leisure. This was done to minimize the necessary in-person
experiment time and minimize prolonged exposure during COVID-19. The par-
ticipants completed a vocabulary pre-test and attitudes and perceptions ques-
tionnaire and watched a 15-minute video on YouTube in Japanese explaining the
core mechanics of the game and how to play the Terran (human) race, which the
game’s single-player campaign focuses on.

Efforts were made to minimize the in-person treatment time to avoid partici-
pants becoming bored (deHaan et al. 2010). Nevertheless, it was also necessary
to ensure that the players were given a sufficient understanding of the complex
mechanics of the game. The target experiment time was set to under 90 minutes,
including the game tutorial (10 mins), 1v1 skirmish map (10 mins), mission (40
mins), post-test and questionnaire (20 mins), and interviews (10 mins). When par-
ticipants arrived, they were given an explanation sheet in Japanese outlining the
experiment scope, data collection, and other details. They were given the oppor-
tunity to ask questions before giving their informed consent.

The participants were then given a schedule sheet explaining each step of the
experiment and assigned to their stations. The instructions were to either play
or watch the mission and try to learn the language. No interaction with other
participants, notetaking, or word searching were permitted. The players were not
permitted to pause the game unless necessary. And in the event of mission fail-
ure or success, they were asked to await further instructions from the researcher
regarding repeating the mission or finishing the experiment.

The session began with a tutorial scenario with English explanations of the
game mechanics since the game does not have a Japanese language option. The
participants were informed that they did not need to learn the English for the tu-
torial and subsequent practice skirmish scenario. Instead, these steps were only
there to allow them to learn about the game. After the tutorial, the players were
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allowed to do a one vs. one skirmish against a computer opponent (Terran vs.
Terran) for 10 minutes on the lowest opponent difficulty (very easy) to try the
game out for themselves. Once again, the watchers watched the player play this
section. The participants were then informed that the experiment mission would
begin, where they would play or watch the game while trying to learn the English.

To ensure a smooth and consistent treatment, the researcher acted as an
active participant when necessary in certain cases, including when participants
asked questions or for scenario situations (mission success or failure). Internal
rules were established that the participants were not aware of, explained as fol-
lows. For mission failure, a threshold time of 45 minutes was established. If the
player failed the mission prior to this time, they would be instructed to restart the
mission. If this time had passed, the player would restart the mission with cheats
enabled, making the game easier by increasing the players’ units’ life points and
attack damage. If the player failed with this mode, the experiment would then be
over. In accordance with this, three groups had cheats enabled, and they were
then able to complete the mission.

Data collection and analysis

Vocabulary test

A written vocabulary test was created for this study and administered twice,
prior to the treatment and immediately after. The creation of the test is explained
as follows. Multiple-choice questions were avoided to prevent the participants
from deducing the correct answer based on the given choices or simply guessing
the correct answer. Instead, the participants were given an entire sample sen-
tence in English taken from the mission script with the target word or phrase in
bold. They were asked to translate only the bold section into Japanese by writing
it in a text box. If they did not know the answer, they could write, ‘I don’t know.’
A correct/incorrect system was used by assigning 1 point for correct answers and
0 for incorrect answers. The results were scored individually by the author and
a native Japanese speaker with advanced English proficiency. Any discrepancies
were then discussed by the two graders, and a score was mutually agreed upon.

The following steps were taken for selecting the test items. First, the entire
English dialogue of the selected mission was first written out. Then individual
words were selected as well as compound words such as phrasal verbs and com-
pound nouns, excluding colloquial words or idioms that require cultural context
to understand. The selection of the items was based on the following criteria.
First, words relevant to the mission scenario and means of accomplishing the
mission were prioritized. Additionally, there was a focus on choosing dialogue
that is observable in that the prompt was given, followed by the player or watcher
immediately seeing its action played out on the screen, allowing them to deduce
the meaning even if they don’t know the word. Finally, low-frequency words that
were most likely unknown to the participants based on the author’s assessment
were selected. The presentation order and frequency were controlled by the
game and the player. No control could be implemented on the number of times
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each word was witnessed. Nevertheless, grouping the players ensured a consis-
tent experience between each player and their associated watcher. Altogether, 33
target items were chosen, and in order to prevent ‘prepping’ the participants, ten
unrelated distracter words were created, along with their associated sentences.
Thus, the total question count was 43, arranged in random order. The participants
were instructed to finish the vocabulary test in 10 minutes and not to use dictio-
naries or internet searches to find the answers.

Attitudes and perceptions questionnaire

The same attitudes and perceptions questionnaire was conducted before and
immediately after the treatment. It consisted of 25 Likert items derived from pri-
or surveys, as existing questionnaires can be considered more reliable as they
have been tested for validity and reliability (Alqurashi, 2016). The survey solicit-
ed attitudes and perceptions toward playing games and watching gameplay for
language learning purposes. This was derived from Bolliger et al. (2015) (a =.72)
and Bourgonjon et al. (2010) (a > .70), who tested students’ perceptions and atti-
tudes regarding playing digital games. These questionnaires were based on the
traditional Technology Acceptance Model (TAM) by Davis (1989) and include the
four criteria of ease of use, learning opportunities, experience, and preference.
As with Bolliger et al. (2015), the survey included a 4-point scale ranging from 1
(strongly disagree) to 4 (strongly agree) to prevent the participants from choos-
ing a neutral option, as has been an issue with Japanese students (Wang et al.,
2008). The items were translated from English into Japanese by a native Japanese
speaker with advanced proficiency in English.

Invested mental effort and perceived difficulty

The participants answered four questions after the treatment regarding their
subjective invested mental effort and perceived difficulty of their assigned task.
These questions were based on deHaan et al. (2010) (mental effort a =.551, materi-
al difficulty a = .565), who used the prior surveys of Kalyuga et al. (1998) (a = .4583)
and Paas (1992) (a > .85), and are shown as follows.

Q1. How much mental effort did you invest in your assigned task (playing/
watching)? [9-point Likert scale ranging from extremely low to extremely high
mental effort]

Q2. How much mental effort did you put into learning English through your
assigned task (playing/watching)? [9-point Likert scale ranging from extremely
low to extremely high mental effort]

Q3. How difficult was your assigned task (playing/watching)? [7-point Likert
scale ranging from extremely easy to extremely difficult]

Q4. How difficult was it to understand the English in the game? [7-point Likert
scale ranging from extremely easy to extremely difficult]
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Interviews

The post-treatment interviews were conducted individually in Japanese or
English and structured on the questionnaire items (attitudes and perceptions,
invested mental effort, perceived difficulty) (see Appendix). Nevertheless, they
allowed the flexibility for participants to elaborate on their overall ideas. The con-
versations were recorded with permission and later transcribed and translated
into English by a native Japanese speaker with advanced English proficiency. The
transcripts were then coded to reveal trends.

Researcher observations

During the experiment, the researcher took notes on the physical actions of
the participants (e.g., body posture, eye attentiveness, and signs of fatigue) and
the in-game decisions the players were making throughout the mission. These
were collected to offer suggestions for future studies regarding running them
smoothly.

Results

Quantitative data

The vocabulary test and invested mental effort questions assess comparative
effectiveness while the perceptions and attitudes survey examines participants’
feelings towards pedagogy.

Vocabulary Test
The descriptive statistics of the pre and post-vocabulary tests are displayed in
Tables 2 and 3.

Table 2
Descriptive statistics of the vocabulary pre-test
Std.
N Min Max Mean deviation
Players 5 9 20 13.8 4.02
Watchers 6 13 21 15.17 3.97

*max possible score = 33
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Table 3
Descriptive statistics of the vocabulary post-test

Std.
N Min Max Mean deviation
Players 5 13 19 16.4 2.19
Watchers 6 14 26 19.67 3.89

*max possible score = 33

Both groups scored similarly in the pre-test, with the watchers having a slightly
higher mean score (watchers = 15.17, players = 13.8). The results for the post-
test show both groups increased in means. The watchers’ increase in points was
slightly higher (mean increase of 4.5) than the players (mean increase of 2.6).
Additionally, while the watchers group increased both their minimum and maxi-
mum points, the players group had lower minimum and maximum scores on the
post-test. In these cases, the participants gave correct answers on the pre-test
but incorrectly changed them after the treatment.

Attitudes and perceptions

The results of the attitudes and perceptions questions are displayed in Tables
4 and 5. The players’ mean scores increased slightly in all three categories (ease
of use, learning opportunities, preference) after the treatment. Conversely, the
watchers had the same mean score for ease of use, and both learning opportuni-
ties and preference decreased post-treatment.

Table 4
Means and standard deviations for perceptions and attitudes (players)
Item M SD
before 2.10 0.65
Ease of use
after 2.30 0.27
before 2.65 0.38
Learning opportunities
after 2.85 0.29
before 2.00 0.41
Preference for learning English this way
after 2.33 0.47

*n =5, maxis 4
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Table 5
Means and standard deviations for perceptions and attitudes (watchers)

Item M SD
before 242 1.07
Ease of use
after 242 0.66
before 2.30 0.72
Learning opportunities
after 2.40 0.96
before 2.27 1.00
Preference for learning English this way
after 2.17 0.92

*n=6; maxis 4

Invested mental effort and difficulty

The results of the participants’ subjective invested mental effort and difficulty
of the task are displayed in Table 6. The players experienced a higher mental ef-
fort for their assigned task of playing (M = 7.00, SD = 1.58) than the watchers (M=
5.17, SD = 2.04). They also had less mental effort dedicated toward learning the
English (M = 4.00, SD = 1.58) than the watchers (M = 6.00, SD = 2.37). Finally, the
players felt their assigned task was more difficult (M = 5.60, SD = 0.55) than the
watchers (M = 4.67, SD = 1.37), and the players felt they had slightly more difficul-
ty understanding the English (M = 5.4, SD = 0.89) compared to the watchers (M =
5.17,SD = 1.17).

Table 6
Means and standard deviations for invested mental energy
Item M SD
player 7.00 1.58
Q1 Mental effort of assigned task
watcher 5.17 2.04
player 4.00 2.24
Q2 Mental effort in learning English
watcher 6.00 2.37
player 5.60 0.55
Q3 Difficulty of assigned task
watcher 4.67 1.37
Q4 Perceived difficulty of understanding player >4 0.89
the English watcher 5.17 1.17

*Q1 & Q2: max=9
*Q3 & Q4: max=7
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Qualitative data
The interviews and researcher observations provided additional explanation to
the above quantitative data.

Interviews
The eleven interviews lasted approximately 15 minutes and yielded the follow-
ing trends.

Trend 1: Most players and watchers feel watching is more effective for learning English.
Four of the five players felt watching is more effective for learning English. One
stated, “For sure I could have learned more English if I was watching today’s
game.” Another reiterated, “When it comes to playing the game, it was quite dif-
ficult to learn the English since I had to concentrate on playing. Overall, ... I think
it's more effective to watch it.” The one player who felt playing is more effective
explained, “if I watch the games, maybe I cannot focus on the games. Maybe I
will ... (get distracted).” Nevertheless, all five reported difficulties concentrating
on the language because they were too busy playing. One participant elaborated,

“I couldn’t understand what it was saying, and it was difficult for me to understand
it properly because I was distracted by the game.” Even the player who felt play-
ing is more effective said, “I didn't care so much about the English. Just attack.”
One player made an interesting observation when he likened this experience to
a flight school training program he is currently undergoing. One task involves
him taking turns between flying a plane and watching a fellow trainee fly it in a
computer simulation. The directions are simultaneously explained in English, and
he described the experience by saying, “... when I watch other students do the
simulation from behind, the content of the flowing English is absorbed quickly ...
but when I was actually holding the control stick, I was desperate to control it, and
no (English) was absorbed in the end.”

For the watchers, two of the six felt watching is more effective for learning
English. One stated, “Ithinkit's better to just watch while studying English. Overall,
if you play the game yourself, you have to think about how to play the game. But
if you just watch it, you will watch the game with the intention of listening to
English and understanding it.” Another agreed, “Well, I can concentrate on the
subtitles in English. If I do the game, I think I can’t focus on the English subtitles.”
Additionally, one watcher felt both watching and playing are effective for people
interested in games, while another had mixed feelings. Only one watcher felt
playing is more effective.

Trend 2: The skill of the player determines the viewing experience of the watcher. Both
the watcher who felt playing is better for learning English and the one with mixed
feelings reported their experience being ruined by boredom from the player hav-
ing low skill. “It's a little bit irritating because this was a strategy game but the
player ... had no strategy,” one complained. “I think I know better than him re-
garding the rules.” The other stated, “I was more tired than expected ... I felt like
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it was repeating the same thing, and I was a little sleepy.” In these cases, the
mission runtime ran over an hour.

In addition to the trends, other notable findings recorded from the interviews
are listed as follows. Two participants regularly watch gameplay but don’t play
games themselves, an occurrence found in other studies, as mentioned previous-
ly (Kaytoue et al., 2012). One player felt that it would have been more effective if
he could pause the game to look up unknown words.

Researcher observations
The following observations were found by the researcher regarding areas of
potential improvement for future follow-up studies.

Observation 1: Players require more training for the game beforehand. Despite re-
ceiving various opportunities to learn the game (online tutorial video, in-game
tutorial scenario, and 1v1 skirmish scenario with a computer player), some play-
ers showed signs that they could not fully operate the game. Some observed ex-
amples of the players’ actions include: not realizing the game’s ‘fog-of-war’ me-
chanic, not creating Supply Depots to increase the maximum army size, relying
on mouse clicks only without using keyboard shortcuts, and spending significant
amounts of time before attacking the enemy base.

Observation 2: Participants appeared bored when the experiment runtime was long.
In addition to some watchers complaining in the interviews of mental exhaus-
tion and boredom from players’ low skill level, the researcher also observed
participants from both groups stretching their arms and backs and yawning
multiple times, especially when the mission ran for over an hour. Selecting this
defense-type mission did not ensure a consistent experience as intended since
it would not end until the enemy base was destroyed. The researcher underes-
timated the time needed for players to achieve the objective, and consequently,
the treatment runtime exceeded the intended time.

Discussion

The results of the vocabulary test show that the watchers performed slightly bet-
ter than the players in the mean total score and the minimum and maximum
scores. This supports the findings found in reflex games (deHaan & Kona, 2010)
and music games (deHaan et al., 2010) while differing from the serious game
used by Ali Mohsen (2016). And, since both groups performed better on the post-
test, the results may also provide some support for Ebrahimzadeh (2017) despite
this current study not implementing a reading group for comparison.

Next, the results of subjective invested mental effort also support the findings
of previous studies (deHaan & Kona, 2010; deHaan et al., 2010) in that the players
reported comparatively higher mental effort put into their tasks, less mental ef-
fort allocated to learning the English, and rated their task as more difficult. When
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combining this result with the higher vocabulary scores for the watchers, this
study supports assertions that physical interactivity may have an adverse effect
on vocabulary learning (deHaan et al., 2010) in RTS games.

Furthermore, the attitudes and perceptions survey shows that the players’ feel-
ings improved after the treatment while the watchers’ scores stayed the same or
decreased. Yet, the interviews contradicted this in revealing that most players
felt watching is more effective for learning English, while the watchers were less
certain. One explanation for this may be that, as stated by two of the watchers,
the lack of skill or insufficient preparation time of the player may have negatively
influenced the watchers’ overall experience. This was also seen in the research-
ers’ observations, as some players appeared to not have adequately understood
the game mechanics despite receiving prior preparation time and playing the
game at the lowest difficulty setting. Overall, the players felt overwhelmed while
some of the watchers felt bored, and this may have led to different results had
the players been allowed more time to master the complex mechanics apparent
in RTS games. Indeed, the viewership for online game watching is significantly
higher for professionals than amateurs, and many viewers watch tournaments to
witness the best players compete. This has not been considered in related stud-
ies testing interactivity and may have implications for studies and merit future
investigation. Experiments also may need to be adjusted based on their affiliated
game’s learning curve to ensure an appropriate level of functionality that does
not interfere with the experiment results.

Conclusion

Watching gameplay has become an international sensation, which opens up the
importance of considering its merits for pedagogy and the effects of physical
interactivity on COTS games. This study was conducted as an exploratory and
preliminary step for testing the physical interactivity of an RTS game. The findings
indicate adverse effects on interactivity, raising the prospect of the potential for
watching gameplay for language-learning purposes.

While this study provides initial evidence for an RTS game, there are several
limitations that prevent us from making claims or generalizations. Mainly, the
sample size is small, and the treatment and test were conducted only one time.
Additionally, different game genres have varying degrees of player interactivity
and thus may yield different results. Therefore, future experiments can consist
of larger sample sizes and longitudinal studies with delayed post-tests (Peterson,
2010) testing different genres (deHaan et al., 2010). It is hoped that the results of
this study can assist in developing such studies.
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Appendix

Interview questions framework

Note: This template was used as a guide to ensure the dialogue stayed on topic.
Nevertheless, the interviewees were allowed to elaborate on their ideas, and the
researcher could pursue other lines of inquiry.

Overall experience and preference

+ How was the overall experience today? Do you feel your English level has
improved?

« If given a choice, which task (play/watch) would you have liked to have been
assigned today?

+ Do you play video games or watch gameplay?

+ What is your usual way of studying English?

Ease of use (accessibility)

« If you were to continue doing this method (play/watch) by yourself to learn
English, how difficult would it be?
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Learning opportunities (perceived effectiveness)

+ Before the experiment, how effective did you think your assigned task (play-
ing/watching) was for learning English? Has this changed?

« Which (play/watch) is more effective for learning English?

Motivation and attitudes

+ Before the experiment, how motivated were you to try your assigned method
(playing/watching) to learn English? Did your opinion change?

* How motivated are you to continue learning English this way?

+ Do you plan on continuing to study English this way?

Perceived difficulty and mental effort

« How difficult did the game itself seem (unrelated to language learning)?

« How difficult was your assigned task (play or watch while learning English)?

* How much of your mental concentration was used on performing your task
versus learning English?

« Which task (play/watch) do you think would generally demand more of your
mental effort?
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Using online forums to promote
Japanese university student
motivation to use English
outside the classroom

Jack Pudelek, Kwansei Gakuin University

Abstract

The aim of this study was to investigate whether online forums, used as a tool

for virtual exchange of communication between English learners in different in-
stitutions, areas and countries, are beneficial in increasing Japanese University
students’ motivation to use English outside the classroom. Online forums or mes-
sage boards have long been used as a means for people around the world to dis-
cuss various topics and interact with each other about subjects they share an in-
terestin. These forums can create lively and varied discussions as users comment
on and post questions about other users’ posts. A forum called the International

Virtual Exchange (IVE) Project allows students learning English in universities

around the world to take part in an 8-week online English exchange program,
discussing four topics by making posts connected to the topics. The topics are re-
lated to sharing information and learning about culture and cultural differences.
This paper explores whether this activity increases motivation to communicate in

the target language outside of the classroom, either instrumentally through the

students striving to complete the immediate practical goals of making their posts

and interacting with their peers or integratively through providing opportunities

for personal growth and cultural enrichment by learning about different cultures

through the medium of English (Gardner & Lambert, 1972) or by nurturing an

identity connected to the second language.
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SN EBRINETLIVE (International Virtual Exchange) 7OS I EFIEN 374 —S LTl
HAPDARTHEBEEZZIZEHNSAMDA VS VEREBRATOISLICEBML.4DDREYIIC
BELIRBZITVWADNS TR Ay a T35 TERLSICH>TVET. 7T [BERODHE
B EDEVWEERZLICEETZHDTI AR TIE. COFHHBEATOR—VNERE
DAZa=T—2aVICHITBIEFAR—2avERHZIDESINERELTVS. BEORANLRBEIE
ZOVT7LESEBNTRIREDEENLIETITTLEID . ENEDH KREBZENCLTEXXLZE
V. HEHREPXILHNAEHNIZB A TIRM T I T HENRENHE(T I (Gardner & Lambert,
1972)Z1T5DTLES D ENEBH BEZERELBEUDWTIT o T T1ZBFEIDTLLID.

Keywords: Virtual exchange (VE), computer mediated communication (CMC),
motivation, learner identity

Introduction

Learning a language is a long and arduous endeavor that takes place over numer-
ous years (Klein, 1991). N. Ellis (2002) stated that frequency is a determining fac-
tor of language acquisition because the rules of language are structured by the
learner through analysis of input over a long period of time. It is widely accepted
that second language learners require plentiful opportunities to produce varied
output. Swain’s (1985) output hypothesis explained the three functions of output
are: to notice gaps in knowledge, test tacit hypothesis of previously learnt lan-
guage and finally metalinguistic reflection, which allows us to internalize linguis-
tic knowledge. Stereotypical foreign language learners in classrooms are exposed
to the second language for only a few hours per week (Lightbown & Spada, 2013,
p. 38). If you consider the number of hours of exposure to input or opportunities
to test output first language learners receive in a natural setting, the few hours
per week in the classroom seem rather insufficient. Therefore, it is incumbent
that language learners must strive to put in the hours of work necessary to learn
a language, seeking out opportunities to use it wherever possible, both inside
and outside of the classroom and use these opportunities effectively.

Recent research has shown that adult English foreign language learners’ moti-
vation to use English outside of the classroom increases when they are given ac-
cess to online tools (Aydin, 2007; Columbo & Columbo, 2007; Son, 2007, as cited in
Terrell, 2013). One online tool that can help improve saliency in recognizing target
language forms is computer mediated communication (CMC) (Smith, 2004). CMC
can also increase opportunities to receive feedback and produce more modified
output than conventional classroom communication with a teacher (Mackey et al.,
2003). A Virtual Exchange (VE) describes a program where CMC is implemented
to promote interaction between learners around the world (O’'Dowd, 2018, as
cited in Canals, 2020). Realtime text, oral or video-based CMC can be referred
to as synchronous computer mediated communication (SCMC). Darhower (2008)
found that a telecollaborative chat (SCMC) exchange between 80 Spanish and
English learners resulted in improvements in their L2 writing and knowledge
of the L2 culture. In addition, the learners said that they intended to continue
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to communicate with native speakers (NS) using the L2 in the future. Jung et al.
(2019) used video SCMC interactions between English learners in Korea, Japan
and Taiwan to nurture intercultural and linguistic awareness. There was a positive
response from learners who reported that the VE had fostered their L2 learning,
intercultural communicative competence and willingness to communicate and
had also instilled in them a need to use English.

However, more research into exactly how these virtual exchanges motivate
students is needed. What types of CMC work best? Is the motivation instrumental
in terms of striving to complete a short term goal or more intrinsic in terms of a
purpose of long-term betterment?

This study is an attempt to address these lacunae in the research. It focuses on
the use of a text based online forum for Virtual Exchange (VE) between non-na-
tive speakers learning English. It attempts to discover if it is effective as a means
of motivating out-of-class English practice and if so how. This study was specifi-
cally designed to answer the following questions:

RQ1. Can virtual exchanges using text-based communication in online fo-
rums such as the International Virtual Exchange Project motivate students to use
English outside of the classroom?

RQ2. If so, is the motivation instrumental because of a short-term goal such
as completing a homework task and passing the course or is it intrinsic, mean-
ing they are motivated by the idea of being able to communicate in the L2 with
people from other countries and learn about their culture? Or is the motivation
related to the building of their L2 identity, learner autonomy or other factors?

Literature review

Acquisition of a language requires a focused use of the language over time both
inside and outside of the classroom (Hyland, 2004; Nunan & Richards, 2015). The
learner seeking the chance to learn out-of-the classroom is one of four factors
that Nunan & Richards (2015) attribute to language learning success, along with
motivation, goal setting and reflection on progression. Ellis (2008, p. 855) also
stated that, in order for language learners to be successful they must not only
actively attempt to recognize forms but also search for occasions to use the L2
for communication. Promotion of out-of-class learning is a way to give students
more autonomy about what they learn and how related to the topic of study, as
well as a chance to reflect more deeply on their goals, methods of study and
successes and failures. Benson (2013) describes how learners can actively and au-
tonomously interact with material, social or technological resources available to
them to direct their own learning process, which in turn will support their learn-
ing and give them the opportunity to reflect on their learning process. This study
will examine whether any autonomy the students have in how they communicate,
what they communicate about and how much during the VE is a connected factor
to the learners’ motivation to practice English outside of class.

Research has shown that communicating with first language (L1)-different
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interlocutors allows for greater negotiation of meaning through interaction and
chances for production (Bueno-Alastuey, 2013). Interaction is a dynamic mecha-
nism for improving L2 competence (Mackey & Goo, 2007) because it creates more
substantial opportunities to notice the target forms (Mackey, 2006) and gaps be-
tween these forms and the learners’ own interlanguage before producing output
(Gass & Mackey, 2006).

Learners using the L2 outside the classroom are using language authentically
as a lingua franca and adapting it in experimental ways to achieve a communi-
cative goal (Dewey & Jenkins, 2010). This investigation will explore whether the
learners found the ability to communicate with peers around the world and learn
about their culture intrinsically motivated them to use the L2 outside of class or
whether the short-term instrumental goal of completing the task or a short inter-
action was their motivation.

There are also differences in learners’ production based on whether they are
speaking to a native speaker (NS) or non-native speaker (NNS). This study is based
upon a VE between NNSs. Research has shown that communication with other
NNSs results in greater modified output than exchanges with NS (Sato, 2006) and
also increased time on task and L2 output produced (Bueno-Alastuey, 2013).

Block (2007) refers to the importance of building an identity related to the
second language whilst it is being learned and states that this identity is shaped
strongly by crucial encounters of using the language outside of the classroom. In
the classroom, among their peers, students may already have a strong identity
related to their use of their first language or wish to present one. Interaction in
an EFL classroom of learners who share an L1 can be problematic as there is a re-
luctance to communicate in the target language amongst peers and a likelihood
to regress to adoption of their L1 when a breakdown in communication occurs
(Freiermuth & Jarrell, 2006).

The use of text based communicative activities can encourage learners who
are reluctant to speak in class to produce output and this can increase their con-
fidence to produce oral output in future tasks (Beauvois, 1995, as cited in Thomas,
2017, p. 201). Low ability learners through communication in text chat or by up-
loading images or videos related to a discussion can feel a sense of involvement
and community within the class, learners can also create another identity in the L2
or online world, which could be more outgoing or confident (Lamy, 2006; Thomas,
2017, p. 202). Hyland (2004) after studying the use of English outside of class by
university students in Hong Kong, found that the students felt more in control
when communicating in the out of class setting and found it less threatening to
their identities (both individually and as part of a group). This study will investi-
gate whether the VE helps to cultivate an L2 identity in the learners and whether
this increases motivation to practice the L2 out-of-class.

Computer mediated communication (CMC) has been shown in research to
have many positive benefits as a setting for interaction to take place (e.g. Canals,
2020; Smith, 2004; Ziegler, 2016). Chun (1998) suggests CMC can often create a
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reduced stress environment in comparison to face to face (FTF) interaction lead-
ing to more willingness to communicate.

CMC used in VEs can be both synchronous or asynchronous and take place be-
tween different types of interlocutors for example NS and NNS or NNS and NNS.
One VE which is growing in popularity among teachers of EFL at university level
is the International Virtual Exchange (IVE). IVE will be the subject of the research
in this paper.

Method

Setting

IVE is an online exchange where students interact mostly asynchronously be-
cause with students being in different time zones around the world this avoids
scheduling difficulties. However, if students are using the forum at the same time
they can communicate synchronously. It is run using a website: iveproject.org
which connects them to the Moodle platform (a popular learning management
system), where they are put into message board style forums to discuss particu-
lar questions or topics. Exchanges are conducted over 8 weeks using English as a
lingua franca among the members of the forum, who are from an array of differ-
ent countries. Students can post and reply using text, audio or visual (picture or
video) content created by themselves. IVE is run using funding from a Japanese
government grant and assistance from Hosei University, so it is free for any edu-
cational institution’s students to join.

The IVE goals for students are as follows:

1 To improve your intercultural competency.

2 To experience authentic communication with students from other cultures.

3 To find out about your own and others’ cultures and lifestyles.

4 To improve your communication skills. In this project, this means learning
to communicate in another language with people who do not know much
about your culture.

5 To improve your digital literacy skills.

(IVE Project, 2022)

Participants

This study took place in the first semester of the 2021 school year at a large, pres-
tigious, private university in eastern Japan. The institute is a co-educational facility
consisting of 10 undergraduate colleges which include 27 departments. It is in-
cluded in the Japanese government’s Top Global University project allowing it to
receive funding with the goal of promoting globalization and internationalizing
Japanese higher education.

The research participants for this study were the 59 students of six first year
Discussion classes. They were all 18-19 years old and Japanese. The Discussion
course is designed to equip students with communication skills and increase their
level of fluency while taking part in discussions in English based on a variety of
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topics, such as Becoming Independent, The Globalization of Japanese Culture and
Public Behavior. The course is very student centred with a communicative and
collaborative focus. The course meets once a week for 90 minutes over the 14-
week semester. Participants included thirty level 3 students (TOEIC level 285-500),
twenty level 2 students (TOEIC level 500-700) and ten level 4 students (TOEIC level
under 285). The place of implementation was the online Discussion classes at-
tended by these students at the university and taught by the researcher and au-
thor of this paper. Classes are separated not only based on their English level but
also by the faculty the students are members of. Two classes were the Faculty of
Community Welfare, one was Tourism, one class was Literature, one was Law and
one was Economics.

Instrumentation

This study took a mixed methods approach consisting of a mixed closed-ended
and open-ended questionnaire. The questionnaire asked students about their
experiences of using the IVE Project as part of the course as well as about prior
experiences using online forums. The questionnaire was given as a Google Form
and asked a set of questions to collect both quantitative and qualitative data re-
garding their experience of using online forums, their motivation for studying
English and their feelings prior to using the IVE Project, during and after. The
researcher wanted to ascertain how much experience they had of using online
forums prior to participating in the IVE project as part of this class. Questions
were also asked to determine if their reason for studying English had changed as
a result of the experiences they had communicating with foreign students using
English. These questions were open-ended in order to give the students as much
freedom as possible to explain their reasons for study and they were allowed to
state more than one reason. No options were given and students were free to
write their own answers in the space provided. Other questions were asked to
gauge how they felt about the experience of using English to communicate with
and learn about people in other countries or areas. Again, these questions were
open-ended and students could write anything in the space. This was done in or-
der to gather as much data as possible about what the students liked and disliked
about the experience. Finally, questions were devised to discover how useful they
felt the VE was as a tool for improving their English and to measure any change
in their level of motivation, as a result of the experience.

The procedure ran as follows. At the beginning of the semester the students
were enrolled in the IVE Project, taught how to use it and told to make at least
one post every week as part of their homework. They were told they could make
more than one post and by making many posts and replying to other posts and
interacting with other students their English was likely to improve. In the final
class of the course, students were given the optional and anonymous question-
naire to complete. The research purpose was explained to them, and they were
asked for consent.
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Results

Prior to the IVE Project, few students had past-experience of using an online fo-
rum in their first language, which was Japanese for 100% of the participants in
this study, even fewer students had used an online forum in English (see Table 1).

Table 1
Student online forum experiences prior to IVE Project participation
With L1 Without L1 With L2 Without L2
N° of students 12 47 6 53
% 20% 80% 10% 90%

Table 1 shows that prior to the IVE Project 47 students (80%) had never used a
forum in Japanese. 12 students (20%) had used a forum in Japanese. Table 1 also
shows that prior to the IVE project 53 (90%) had never used an English language
online forum before but 6 students (10%) did have some experience of using
English on an online forum.

Table 2 shows significant changes in students’ reasons for studying English
after using the IVE Project.

Since the students gave open-ended, qualitative answers relating to their rea-
sons for studying English, the researcher grouped answers together under rep-
resentative categories in order to clearly display them in table 2. Students could
give more than one reason, hence the answers number more than the total num-
ber of students. Looking at table 2, it is clear to see that the most popular reason
for studying English pre-IVE Project was to graduate university. This answer was
chosen by 14 students. This was closely followed in popularity by to communicate/
make friends with foreigners, which was chosen by 13 students. The third most
popular answer, chosen by 9 students, was to pass an exam. The fourth most pop-
ular, chosen by 8 students, was to get a job. Joint fifth, both chosen by six students
were to study abroad and to travel.

After participating, 28 students said their reason to study English was to com-
municate/make friends with foreigners. The next most popular reason was to study
abroad with 10 students, an increase of 4 students from prior to participation in
the IVE project. Graduating university and getting a job are still in the top four
most popular reasons with 8 and 6 students respectively stating these reasons,
but these numbers have dropped from 14 and 8 students who gave these an-
swers as their main reasons for studying English before taking part in the IVE
project.

When the students were told that they would be participating in the IVE Project,
many students felt it would be difficult and many others felt stressed or worried,
however, this anxiety seemed to dissipate for many after they actually began us-
ing the VE (table 3).

Pudelek Online forums to promote motivation 32



Table 2
Student reasons for studying English pre- and post-IVE Project participation

Students Students

Reason pre post % pre % post

To graduate university 14 8 24 14
To communicate/make friends with 13 28 22 47
foreigners

To pass an exam 9 2 15 3
To get a job 8 6 14 10
For travel 6 3 10 5
To study abroad 6 10 10 17
For fun 4 2 7 3
To work abroad 4 5 7 8
Useful for the future 3 0 5 0
For homework 1 0 2 0
To improve communication skills 1 2 2 3
To live abroad 1 1 2 2
To read foreign news 1 1 2 2
To understand other cultures 0 1 0 8
To use IVE 0 5 0 2

Table 3
Students feelings about the IVE Project pre-participation and during (post-)
participation

Students Students

Feeling pre post % pre % post
Worried/stressed. 8 5 14 9
Thought it would be/was boring. 5 10 8 17
Thought it would be/was difficult. 36 25 61 42
Excited. Thought it would be/was fun. 10 19 17 32

Table 3 shows that the majority of students (61%) felt that using the IVE Project
was going to be difficult before they started using it.17% felt positive about us-
ing it, saying they were excited and expected it to be fun. 14% were worried or
stressed about the thought of participating in the project and 8% thought that
it would be boring. Table 3 also shows how the students felt while taking part in
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the IVE project and using the online forum to make posts or read posts made by
others. The results found that 42% found the VE difficult during the experience
but 32% thought it was fun. 9% were worried or stressed while using the forum
and 17% thought that it was boring.

The most popular topic IVE topic among the students was the Cultures Around
Us with 46% followed by Student Life in Our Cultures with 27% (table 4).

Table 4
Most and least enjoyed topics

Students Students

most least % most % least
Topic enjoyed enjoyed enjoyed enjoyed
Who We Are 9 5 15 9
Student Life in Our Cultures 16 10 27 17
The Cultures Around Us 27 12 46 20
Gifts 7 32 12 54

Looking at table 4, Who We Are was chosen by 15% of the students and Gifts by
12%. The least popular topic was clearly Gifts as stated by 54% of the students. The
Cultures Around Us was disliked by 20% of the students. Student Life in Our Cultures
was the least enjoyable for 17% of the participants. Who We Are had the fewest
number of students finding it their least favourite topic: 9%.

When making posts on the IVE Project most of the students were most con-
cerned with comprehensibility (Table 5).

Table 5
The main thoughts of students when making a post on the IVE Project
Main thought N° of students %
Completing the post, so I could do something else 9 15
Writing a good post, so I could get a good grade 10 17
Writing a post that could be easily understood 28 48
Writing a post that would be interesting 12 20

Table 5 conveys that the most common thought when posting was a focus on
making a post that could be clearly understood (48%), followed by a focus on
making an interesting post (20%). 17% said they were thinking about writing a
good post in order to get a good grade and 15% were thinking about just trying
to complete the post so they could do something else.
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The majority of the students found it interesting to read posts made by the
other users of the forum (table 6).

Table 6

What students thought about reading posts by users from other countries/
parts of Japan?

Answer N° of students %
Not interesting at all 1 2
Somewhat interesting 7 12
Interesting 42 71
Extremely interesting 9 15

Table 6 displays that when reading posts made by others a large majority of 71%
found them interesting and 15% found them extremely interesting. 12% said they
found reading posts somewhat interesting and 2% not interesting at all.

The majority of students perceived the IVE Project as a useful tool for improv-
ing their English (68%) (table 7).

Table 7
a?—lgw useful the students found IVE Project for improving their English?
Perceived usefulness NP° of students %
Not useful at all 1 2
Somewhat useful 11 18
Useful 40 68
Extremely useful 7 12

Table 7 shows that 12% said it was extremely useful, 18% said it was somewhat

useful and only 2% (1 student) said that it was not useful at all for improving their
English.

The motivation level of students increased substantially between the pre-test
and post-test (table 8).
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Table 8
Level of motivation to study English before and after taking partin the IVE
Project

Level of motivation Students pre  Students post % pre % post

I had no interest at all in

studying English 1 1 2 2
I didn't want to but I

thought I need to so I will try 14 6 24 24
Iiwanted to study English a 29 34 49 40
little

Iwa§ determined to learn 15 18 - .
English

Table 8 shows that before taking part in the IVE project, 15 students were deter-
mined to learn English, 29 wanted to study English a little, 14 didn’t want to but
thought they needed to try and 1 had no interest at all in studying English. After
participating in the IVE project the determination to study English had increased
substantially. 18 students said they are determined to study English, 34 said they
want to study English a little, 6 said they don’t want to but think they need to and
1 said he/she has no interest at all in studying English.

The questions about what students liked and disliked about participating in the
IVE project were open ended, so a variety of answers were given. The researcher
has tried to group answers which were common and significant to the research.
When the students were asked what they enjoyed the most about using the IVE
Project, 18 answers referred in some way to learning about/ sharing culture or
communicating with foreign people. Answers included, “I was able to commu-
nicate with people from various countries” and “I enjoyed learning the different
cultures”. When they were asked what they did not like about participating in
the IVE project 7 answers were related to technology, for example one student
said, “The system was difficult”. In addition, 7 answers were related to how many
students were from the same country or from Japan. Here are two of the answers,

“There were many Japanese people” and “Most people are Japanese so I wanted
to communicate with people from other countries more”.

Discussion

Despite an initial wariness of the project, most students adapted to and became
appreciative of the advantages of participation in the VE. Students had little expe-
rience of using forums prior to the IVE Project. Table 1 shows 43 had never used
a forum in Japanese and 53 had never used a forum in English, so that would ex-
plain their concern that it would be difficult and their stress or anxiety about using
a VE (table 3). 7 students mentioned difficulty using the forum or the technology
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as something they did not like about the VE. However, table 3 shows that most
adapted to using the new technology quickly. Past research into the readiness
of Japanese students to incorporate CALL into their curricula seems to show that
they are far more proficient at using technology, such as their smartphones for
gaming, entertainment or socializing than for any educational purposes (Lockley
& Promnitz-Hayashi, 2012, as cited in Mehran et al., 2017). However, through
learner training, awareness of the merits of tools such as VE and attitudes to-
wards CALL can be positively influenced and this can lead to successful learning
outcomes (Hubbard, 2005, in Mehran et al., 2017). This can be seen in the shift
from negative preconceptions about using the VE to the change to more positive
feelings while actually using the technology in table 3. Moreover, table 7 clearly
shows that the majority of the students appreciated the technology as being use-
ful for their English learning.

There seems to be focus placed on both form and meaning when making
posts (table 9). Meskill and Anthony (2005) suggest that the extra time afforded
to learners by text-based CMC allows for more time for processing and respond-
ing appropriately. Perhaps this is a factor in why the students found the exchange
both interesting (table 6) and beneficial for improving their English (table 7).

Looking at table 2 the results show that for many, their motivation had changed
from instrumental to more integrative (Gardner & Lambert, 1972). It seems to
indicate that taking part in the IVE project created or nurtured a desire to meet
and communicate with foreigners and experience their culture and to take their
language learning outside of the classroom. The popularity of topics related to
culture (table 4) seems to show that students greatly enjoy sharing their culture
and learning about the culture of others using the forum.

The use of the IVE project outside of class seemed to increase intrinsic motiva-
tion in students, which according to Gardener (2010) is one of the attributes of an
effective language learner. Table 8 seems to indicate that the IVE Project was able
to increase the motivation of students to study English outside of the classroom.
When looked at alongside the increase in intrinsic reasons for study (table 2) and
the popularity of culture centric topics (table 4), it could be perceived that the use
of English as a means to learn about other cultures and share one’s own culture
could have been a factor in the increase in motivation. Dérnyei & Csizér (2002)
state that integrativeness as a temperament is a cognitive and emotive “identi-
fication”, which Garden & Lambert (1972) say stems from being around native
speakers of the L2 and their culture.

Block (2007) suggested that learners can create a different identity associated
with the L2. Isabelli-Garcia (2006, as cited in Block, 2007) claimed students study-
ing abroad who integrated with the local community to practice the L2 developed
a less ethnocentric and more ethnorelative and intercultural identity. Further
in relation to identity, could the creation of an online persona in the VE have
reduced feelings of anxiety associated with face to face communication among
peers and fed a desire to conform and fit in with their online peers (Bullingham &
Vasoncelos, 2013). Although further research would be required to answer these
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questions other research purports the use of CMC for lowering learner anxiety
and increasing confidence: Freiermuth and Jarrell (2006) found that CMC gener-
ates greater WTC because it provides a suspension of the social rules of face-to-
face communication and they found some learners found this environment for
communication preferential.

In relation to the complaint from seven students that the IVE Project had too
many participants from Japan or from the same country, this is probably a result
of the fact that this VE was first set up in Japan. The creator is trying to grow the
project and promote it in a variety of countries and the number of participat-
ing countries increase every year. However, it is still most popular in Japan and
it seems students can unfortunately be placed in a group that has several par-
ticipants also based in Japan. Their complaint about this seems to support their
integrative motivation to use the language to communicate with foreigners and
learn about their culture along with the fact 18 students gave these answers as
the thing they liked most about the VE.

Conclusion

The answer to RQ1 is that a virtual exchange using text-based communication can
motivate students to use English outside of the classroom. The answer to RQ2 is
difficult to ascertain and seems to depend on the individual learner. However, the
experience of being able to communicate with people from other countries using
the L2 seems for many students to increase their integrative motivation to study
the language and so VE should be utilized as a tool to increase practice of the L2
outside of the classroom. Language acquisition requires frequent encounters and
opportunities for analysis of the rules of correct usage over a long period of time
(Ellis, 2002), as well as opportunities to test the understanding of these rules with
output (Swain, 1985). Learners require attentive practice of the language both
inside and outside of the classroom in order for acquisition to take place (Hyland,
2004; Nunan & Richards, 2015). Therefore, if CMC can increase the motivation of
learners to use English outside of the classroom its use should be explored as a
means of bolstering language learning. More research should be conducted in-
volving the benefits of different types of virtual exchanges both synchronous and
asynchronous, text-based and live video chat based. Moreover, further research
into the effects of communicating with other NNS on L2 identity could also have
pedagogical implications and should therefore be encouraged.
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Appendix

Student questionnaire

I am conducting a research project into students’ motivation to study English and
the use of online forums to study English. I would appreciate if you could answer
the questions honestly. None of your personal information will be shared and
your answers will only be used for research purposes. The survey is completely

optional and will in no way affect your grade.
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1 Do you consent to your answers being used in this research project?

Yes. No.
2 Areyou over 18?
Yes. No.

3 Before taking part in the IVE project, did you use any online forums in your
first language (e.g. Japanese)?

Yes. No.

4 Before taking part in the IVE project did you use any online forums in
English?
Yes. No.

5 Before taking part in the IVE Project, what was your reason for studying
English?

6 Before taking part in the IVE Project how motivated were you to study
English?
O Ihad no interest at all in studying English.
O Ididn’t want to study English but I thoughtI need to so I will try.
O Iwanted to study English a little.
O Iwas determined to learn English.
7 How did you feel when you were told you were going to use an online
forum as part of this English class?
O I was worried/stressed.
O Ithought it would be boring.
O Ithought it would be difficult.
O Iwas excited/ I thought it would be fun.
8 How did you feel when you were using the online forum?
O Iwas worried/stressed.
O Ithought it was boring.
O Ithought it was difficult.
O Ithought it was fun.
9 Which topic did you enjoy the most from the IVE project?
O Who we are
O Student life in our cultures
O The cultures around us
O Gifts
10 Which topic did you enjoy the least from the IVE project?
O Who we are
O Student life in our cultures
O The cultures around us
O Gifts
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11 When making a post on IVE project what were you thinking about the
most?
O Completing the post so I could do something else.
O Writing a good post so I could get a good grade.
O Writing a post that would be easily understood by other students using
the IVE project
O Writing a post that students from other countries parts of Japan would
nd interesting.
12 How interesting did you find reading posts by students from other
countries or parts of Japan?
O Not interesting at all.
O Somewhat interesting
O Interesting
O Extremely interesting.
13 After taking part in the IVE Project, what is your reason for studying
English?

14 After using the IVE project, forum how motivated are you to study English
now?
O I have no interest at all in studying English.
O Idon't want to study English but I think I need to so I will try.
O Twant to study English a little.
O Tam determined to learn English.
15 How useful do you think using the IVE Project forum was for improving
your English?
O Not useful at all.
O Somewhat useful.
O Useful.
O Extremely useful.
16 What did you enjoy the most about using the IVE Project online forum?

17 What didn’t you enjoy about using the IVE Project online forum?
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Self-access learning and
Minecraft: Observations and
student perceptions

Robert Remmerswaal and Robert Dykes, Sojo University

Abstract

Minecraft is an interactive virtual sandbox game that came out in 2011. The au-
thors created a Minecraft server for their students at a private Japanese univer-
sity to expand the offerings of their Self-Access Learning Center. While Minecraft
has been shown to promote communication and collaboration in a structured
course, it is unknown if this can be replicated in a less structured scenario. Over
the course of a year, students were able to access the server anytime from any-
where. All students who used the server were asked to use an “English Please”
mentality. English was not strictly enforced but instead encouraged with a focus
on communicative output rather than grammatical competence. The authors de-
signed several events using the community of inquiry framework. Quantitative
data was collected in the form of a student survey, recorded event attendance,
and server log records. Qualitative data was collected through an open-ended
survey, teacher notes and observations, and server chat records. From this data,
many students appear to be interested in Minecraft, but only a few were interest-
ed in playing Minecraft while using English. Students who used the server reg-
ularly appeared to improve their English communication skills. The educational
value of the different events is discussed, with group-based events believed to be
the most valuable for building a community.

Keywords: Minecraft, self-access learning, community of inquiry

Introduction

In August 2021, the authors launched a Minecraft server in Sojo University's Self-
Access Learning Center (SALC). Minecraft was positioned as a tool to be used
in a social constructivist approach to learning English. In social constructivism,
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meaning is constructed through interactions with others (Kalina & Powell, 2009).
In line with second language acquisition concepts expressed by Firth and Wagner
(1997), the authors stressed communicative competence rather than grammati-
cal competence for language to be learned through social interactions while play-
ing Minecraft. The rationale for choosing Minecraft, technical issues, and some
of the activities used in this study have been described in an earlier paper by
Remmerswaal (2022).

Minecraft is an open sandbox game, meaning that rather than a predeter-
mined goal or linear gameplay style, it is a space that allows for creativity. Within
the game, blocks can be arranged and structured to build or mimic anything from
the real world (Nebel et al., 2017). It is the best-selling game of all time, with 238
million units sold (Microsoft, 2021). Minecraft was released in 2011; however, In
the past five years, player numbers have tripled from 40 million to over 140 mil-
lion (Statista, 2021). The participatory culture of the game allows for creativity
and communication (Stevens, 2021). Playing Minecraft collaboratively elicits the
language needed for problem-solving, creativity, and collaboration (Chien, 2019).
While there are many collaborative games available, Minecraft allows the teach-
ers to create their own Minecraft server easily, thus retaining the ability to mod-
erate users, content, and tasks, ensuring a safe place for students. It was these
factors, along with the low barrier to entry, that led to the decision to introduce
the Minecraft server in the SALC (Remmerswaal, 2022).

This exploratory paper looks at the first year of Minecraft in the SALC. Student
participation in the Minecraft server was voluntary, with no commitments nec-
essary to play. Students were encouraged to participate in various events, some
face-to-face and others with remote participation, with the server always open for
unstructured play. A crucial part of online play is a community, as it gives a pur-
pose for being in-game and allows students to learn and improve from each other
(Stevens, 2021). This study looks at the way students and teachers use Minecraft
through the lens of a Community of Inquiry (CoI) (Garrison & Arbaugh, 2007). The
research questions are:

1 Are Sojo University students interested in playing Minecraft while using

English?

2 What Minecraft activities are conducive of an education experience, as

defined by Col, within a SALC?

Literature review

Gaming as a learning tool has the ability to create fully engaged participants who
are proactive, collaborative, reflective, critical, creative, and innovative problem
solvers (Gee, 2013). Gaming promotes a participatory culture with systematic
thinking and experimentation (Squire, 2011). Learning in games can be made
socially meaningful, a notion put forth by Vygotsky (1986), as learners can interact
with peers, teachers, and experts. Games allow students to immerse themselves
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and experience the environment rather than simple written or visual descriptors
(Bogost, 2011; Nguyen, 2016).

Minecraft has appeared in a number of peer reviewed papers for learning in a
variety of contexts (Alawajee & Delafield-Butt, 2021; Baek, et al., 2020). There are
endless possibilities of what can be built in Minecraft. This allows students to en-
gage in their own way and leads to distinct outcomes for each individual (Marcon,
2013). Several studies have demonstrated that Minecraft can increase motivation,
creativity, as well as communication and collaboration skills (Al-Washmi et al.,
2014, Lorence, 2015; Pusey & Pusey, 2015; Uusi-Makela, 2015; Callaghan, 2016).

In the context of language learning, a few studies found Minecraft allowed
students to explore scenes from different stories and discuss and reflect on the
content (Cipllone et al., 2014; Marlatt, 2018). One study used the characters and
scenes from the game as inspiration for student stories and blog entries (Marcon,
2013). Others had students write journal entries or short stories in the game, for
others to find and interact with (Uusi-Makela, 2014; Lorence, 2015). Minecraft as
inspiration for writing was summarized by Kuhn and Stevens (2017) to be ideal
for language learning as the open and dynamic game makes the experience en-
joyable and leads students to develop composition skills to describe their game
experiences. There was an additional case of children becoming fluent in English
through watching Minecraft videos, playing with a community, and then making
their own videos to share (Smolcec et al., 2014).

Minecraft, when played on a server, is social. The experience gained by a learn-
er through trial and error leading to the final product can be shared both in and
out of the game (Cipollone, 2014). One study had students use written exchang-
es in the target language and found that success in the given tasks relied on
the sharing of knowledge and resources (Uusi-Makeld, 2015). Another found that
increased spoken communication facilitated collaboration between participants
sharing expertise, creating objects, solving problems, or completing a building
task; and improved teacher-student relationships (Callaghan, 2016). Participants
reported enjoying the activities and improving their English through the collabo-
ration needed for task completion (Swier, 2014). Similarly, Egbert and Borysenko
(2019) found Minecraft was a prompt for discussions with 73% of the pre- and -in
service language teachers from the study wishing to use Minecraft in their own
language classes. In one case, first-time female users of Minecraft improved their
collaboration and communication skills as they used expressive language when
asking for assistance (Marcon & Faulkner, 2016). Both Petry (2018) and Nebel et
al. (2017) found similar findings that collaboration led to increased learning and
interaction.

Beyond language learning, Minecraft was shown to promote information liter-
acy skills (Bebbington & Vellino, 2015) and digital literacy (Herold, 2015). However,
there are a few areas of concern for teachers. One is it is easy for students to be
off task, exploring or building something not connected to a goal. While some
report Minecraft as being easy to learn (Smolcec et al., 2014), some pre-service
teachers in McColgan et al. (2018) disagreed. They found the learning curve quite
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steep for themselves as teachers, that tasks required a lot of time to design, and
worried students may find the game too complex. Dykes (2021) remarked on a
similar finding in his broad overview of using commercial off the shelf games in
language learning, that using games like Minecraft to supplement English learn-
ing can be a time-consuming endeavor.

Despite these potential challenges, Alawagee and Delafield-Butt (2021) con-
cluded that Minecraft can be a mediator between players and academic content
in teaching first or second languages, in a well-designed lesson. In all the re-
viewed literature, Minecraft was either used in a classroom or for a set period of
time, with specific students, in order to complete specific tasks. The researchers
were unable to find an example of Minecraft used in an unstructured manner.
This is why an exploratory study of Minecraft within a SALC is of interest. It may
introduce new findings in the educational role Minecraft has when participants
join as frequently or infrequently as they wish and when planned tasks must ac-
commodate an unknown number of new and returning players.

Methods

Minecraft was available at any time on or off campus, with a purposeful educa-
tional experience for students facilitated through a variety of online and in-person
activities for individuals and groups. This was organized through the framework
of Garrison’s Community of Inquiry (Col). Col is a model of the essential elements
needed for a successful online higher education learning experience, which has
also been used for hybrid learning (Drysdale et al., 2013). The goal of a Col is to
create a deep, meaningful, collaborative learning experience by developing the
social, cognitive, and teaching presences. As can be seen in Figure 1, social, cog-
nitive, and teaching presences overlap in Col to create the educational experience
(Garrison & Arbaugh, 2007).
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Figure 1
Community of Inquiry Framework

Note. From The Community of Inquiry, n.d. CC-BY 4.0

Social presence requires open communication, group cohesion, and effective ex-
pression. Students should be able to identify with the community in a trusting
environment and develop their relationships while showing their personalities
(Garrison, 2009). When collaboration and community are the goals, initial activi-
ties should center on exploring and negotiating expectations to create a climate
for open communication (Garrison, 2009). Social presence was facilitated with
in-person events, casual conversations in the conversation lounge, with the on-
line social presence utilizing Teams, Discord, and in-game chat. Another benefit of
Minecraft is the use of an avatar, which has been shown to increase collaboration
and task performance compared to a non-avatar condition (Pan & Steed, 2017).

Cognitive presence requires a triggering event, exploration, integration, and
a resolution. Some indications of these are information exchanges, connecting
ideas, or the application of new ideas (Garrison & Arbaugh, 2007). These trigger-
ing events were the cognitive processes required to complete the tasks designed
by the teachers. This could be searching for the correct English words to hold a
short conversation, the words needed to collaborate, finding others to complete
a task, or finding other ways to collaborate.

Teaching presence includes the design and organization of the class, the fa-
cilitation of discourse, and direct instruction. Some indicators of this presence
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include shaping constructive exchanges and focusing on and resolving issues
(Garrison & Arbaugh, 2007). Tasks were all designed for specific purposes. As
part of the teaching presence, the authors actively participated in the Minecraft
server and created events throughout the year. This allowed the authors to make
changes and adapt the events and ways of communication as the year progressed
based on student feedback and observations.

Data collection
To better answer the research questions, several forms of data were collected.

These methods are summarized in Table 1.

Table 1
Methods used to answer the research questions
Research question Data collection methods
Survey 1

Are Sojo University students interested in

playing Minecraft while using English? Event attendance

Server records

) L . Teacher notes and observations
What Minecraft activities are conducive of an

education experience, as defined by Col, withina  Server chat records

?
SALC: Survey 2

Before investing in a server, Survey 1 was administered to students in late July
2021 and contained four questions related to Minecraft. These questions were
asked in Japanese and trialed with two teachers to make sure responses were
appropriate. The questions were designed specifically to understand if students
had an interest in a SALC Minecraft server.

1) Do you play Minecraft?

2) At the SALC, if we use Minecraft to have fun and practice English a little bit,
would you join a SILC Minecraft server? (You can build and compete with other
students online).

3) What do you use to play Minecraft? (Choose one or more) (only available if
the answer to question 1 was yes).

4) Would you like to receive emails with more information about SILC's
Minecraft server?

The researchers were solely focused on Minecraft because of the flexibility of a
server, the ability of the game to be cross played on any server, and its ability to
circumvent some of the networking restrictions on campus. The survey was made
to determine if students would be open to playing Minecraft collaboratively.
Server records and event attendance were then put in place to record the
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activity of students. It is one thing to be interested in Minecraft and another to
play Minecraft. While a survey can justify an initial commitment, actual use of the
server is needed to demonstrate a true interest in the platform. The usernames
of any person who joined the server was registered in the server (unique users),
allowing the researchers to track the total number of unique users to join the
server. Usernames are unique to each paid account and can only be changed for
a fee paid to Microsoft.

The researchers primarily used observations to answer the second question,
with Survey 2 and server chat records used as supplemental sources. The au-
thors kept field notes during planned events and impromptu conversations with
students in a manner detailed by Richards (2003). Impromptu conversations
happened in both English and Japanese but were summarized in English. These
summaries were typed into a Microsoft Form which included the date of the inter-
action, the site, number of people, notes on speaking patterns, types of student
interactions (questions, comments, responses), room for other descriptions, and
an area to suggest improvements. In reference to these notes, the two authors
also completed a written reflection in June 2022. Both authors read the notes of
the other and discussed any differences in what was observed at an event.

A large part of the educational experience relied on communication. From
January 23, 2022, a plugin was added to record the chat history of students in the
server. Prior to that time, a teacher was required to observe any chats in real time
while playing Minecraft. This was not a reliable metric. With the addition of the
plugin, all chats have been recorded since that date, including the username and
time of the chat. This was used to understand the types of conversation during
unstructured play.

The second survey, in January 2022, followed up with the respondents of the
first survey via the emails they provided and included any other student who
had joined the Teams group. Originally 130 students expressed interest in the
Minecraft server, but most never took part in any activities. Other students only
participated once. The researchers wished to understand some of the reasons
students had for not attending, or their limited attending. The authors included
five open questions and one multiple choice question. It was unclear at the time
if the lack of participation was connected to Minecraft, the SALC, or the sharing of
event information. These questions were asked in Japanese.

1) If you did not participate, why not? If you did participate, what did you enjoy
and what would you like to see changed or added?

2) If you know Minecraft, which game mode do you like best? (Creative, Survival,
PvP, Contest).

3) Information about SILC Minecraft was sent via Teams. Would you prefer to
get information through other means, such as newsletters or email?

4) Have you participated in any SALC activities? (Please select all that apply)

5) May we contact you if additional questions arise? (If available, please pro-
vide email)

6) Do you have any other comments or suggestions?
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Data analysis

Surveys 1 and 2 were administered with Microsoft Forms and analyzed within
Microsoft Excel. Quantitative data was analyzed by category totals. Qualitative
data was coded by both researchers synchronously with any differences in opin-
ion negotiated between them. Researcher observations and reflections were re-
viewed and discussed by both researchers before their inclusion in this paper.
Server data was exported from Discord into Microsoft Excel. Student conversa-
tions were reviewed and counted by both researchers, with no differences to
negotiate. The chats included student-student (S-S), student-teacher (S-T), and
teacher-teacher interactions. The researchers limited the chat count to S-S and
S-T interactions that occurred in English.

Participants

English is a required course for two years at Sojo university. There are no English
majors, and the average student English level is A2 on the CEFR scale. The SALC
is available for all undergraduate and graduate students but is most frequented
by first- and second-year students. The Minecraft server was aimed at these first-
and second-year students as they attend English classes in the SALC building but
was advertised throughout campus for all students. Both researchers were also
participants in the events. From late April, Taiwanese students from the National
Taiwan University of Education (NTUE) were invited to the server. These students
were all studying to be English teachers.

Researcher positionality

The researchers both had experience playing Minecraft collaboratively with
fond memories. One was particularly interested in Minecraft for students after
witnessing his nephew improve his English as they played Minecraft together
(Remmerswaal, 2022). Both researchers were interested in having more students
participate in the SALC and believed Minecraft had the potential to draw-in stu-
dents who may not otherwise utilize the SALC. This experience with Minecraft
influenced the types and design of activities. The researcher’s positive views of
Minecraft is also a potential bias in the interpretations of what they observed
throughout the year.

Minecraft event design procedures

Several types of events and modes of play were available to the students, including
solo play, local group play, planned group play, and events (Remmerswaal, 2022).
All the activities encouraged players to use the resources available to them, such
as other students, teachers, or their smartphones to cooperate in English. These
events were designed in consideration of the social, cognitive, and teacher pres-
ences for the Col model. Table 1 describes these in more detail. It must be noted
that the events were never designed more than two at a time. Typically, they were
designed based on the results of the previous events. Table 1 represents what
was planned whereas Table 2 describes what was observed.
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Table 1

Description of each Minecraft event and the intended educational experience

Event description

Educational experience

Pre-launch event
(September).
Send the details
to interested
students. Let
students explore
the newly created
world without
instructions.

Social Presence: Students can build structures as a way to
showcase personality and to spark future conversations. In-
game chat is available. Teachers are accessible via email and
Teams.

Cognitive Presence: Students explore the world and find
their own area to build structures. Students can make their
structures before the official opening.

Teacher Presence: Teachers can build their presence and
interact with students or with the structures students build.

Halloween Build

Contest (October).

In creative mode,
students build

a Halloween
themed structure.
Each person uses
a 50x50 square as
a base.

Social Presence: In creative mode students are free to build
without the need to gather blocks. This allows a showcase

of personality. Students can discuss their builds in the
conversation lounge, using in-game chat, and through Teams.

Cognitive Presence: Using the area given to them, students
decide the best way to use their space. They can learn from
what others are doing or from online searches of Halloween
builds. Hopefully they will become more comfortable in the
server community.

Teacher Presence: The teacher must create the designated
areas either manually or with computer commands. The
teacher should create an example for the students. The event
and login details need to be available online and within the
SALC with advertising wherever possible.

Minecraft
Wednesdays
(November

and 2 weeks

in December)
Meet on campus
with an online
option. Play Player
vs. Player (PvP)
games. Students
are put in teams
or pitted against
each other.

Social Presence: Students strategize in teams face-to-face or
using Teams. Students must share their understanding of the
game and their strategies to win.

Cognitive Presence: Students are put into this arena and must
figure out the rules of the game, a strategy to win, and how

to utilize their teammates to defeat the map. Students quickly
realize whether they truly understood instructions based on
the outcome of their character movements.

Teacher Presence: Teachers must find or build appropriate
maps that can support different game modes and can be
swapped in and out on the server. Students must demonstrate
the appropriate vocabulary to work cooperatively and give
assistance to students as they struggle to share meaning.
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Let’s Build
Saturdays
(November) Meet
online to play
Minecraft together
in survival mode.
Players can work
on their own
projects, on a
shared project, or
explore together.

Social Presence: Discussion is supported through Teams.
Students are encouraged to assist one another, make
suggestions, and build out the shared community that has
formed. Students are able to take leadership roles and to
demonstrate their skills or curiosity.

Cognitive Presence: Students interact with their environment,
either exploring or building what is of interest to them.
Students can choose to follow other players or to stay in their
own area.

Teacher Presence: The teacher must have some building
projects in mind or an area to explore. The teacher can ask
about what students are doing and where they want to go in
order to spark conversations.

Christmas
Build Contest
(December)
Similar to the
Halloween
event, students
build Christmas
structures on a
100x100 square
area.

Social Presence: This is a second opportunity for students to
showcase their personalities and learn about other students
through what they build. With a stronger understanding of the
other members, there is increased opportunity to speak with
other members about their builds using in-game chat, Teams,
or in the conversation lounge.

Cognitive Presence: Using the area given to them, students
decide the best way to use their space. They can learn from
what others are doing in their spaces or from online searches
of Christmas builds.

Teacher Presence: The teacher must create the designated
areas either manually or with computer commands. The
teacher should create an example for the students. The event
and login details need to be available online and within the
SALC with advertising wherever possible.

Unstructured
Play (upgraded
in January, but
always available)
The server is
expanded to
allow multiple
game modes and
multiple maps to
run concurrently.
Students are
encouraged to
host their own
events or meet on
the server with
friends.

Social Presence: Students continue to have access to in-game
chat and Teams for their own chats, as well as face-to-face
meetings they plan. Students are encouraged to plan events in
the Teams chat so others can join. Students can now interact
with the teacher asynchronously through written or video
reflections.

Cognitive Presence: Students continue to interact with the
environment and work collaboratively on their own schedules.
Students are able to reflect on their journeys as well as practice
using English using written and/or video journals.

Teacher Presence: To allow more creativity and exploration,
multiple worlds are combined using a plug-in. Students can
travel through in-game gates to switch between mini-games,
creative mode, and survival mode. Students are given freedom
to create their own events, work alone, or play with friends. A
journal tool and a video log tool are also given to encourage
reflection of learning.
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Build-a-bed
(April) Start the
new school year
with a contest.
Students build a
bed on the server,
take a screenshot
and fill out a short
form for a chance
to win a gift card.

Social Presence: Students are incentivised to join an existing
community without showcasing their own skill. New students
can explore and see what exists in the server world before
demonstrating their own skill.

Cognitive Presence: Students join the server to complete a
simple task and enter a contest. From there, they can explore
and learn about the other students in the community simply by
exploring what has already been built.

Teacher Presence: The teacher must create a form and a how-
to page for students to upload their information. The teacher
must be available for questions and advertise the event.

Protect your
Village (May,
single day) A
collaborative
event held
between Sojo
University and the
NTUE. Students
work together
in groups to
defend a village.
Each group is
teleported to an
existing village
and builds
defenses against
mobs as well as
new buildings
to improve
aesthetics, all
while in survival
mode.

Social Presence: Students communicate through discord with
their teammates. Students share their ideas on how to protect
the village or to make it more aesthetically appealing.

Cognitive Presence: Students use the blocks they have
accumulated and search for new blocks to build and defend
their village. They must share the resources they have and plan
the collection of new resources to accomplish their building
goals.

Teacher Presence: The teacher must create portals to villages
throughout the world. The teacher must create a form to
gather the information of interested students and divide those
students into teams. The teacher creates a how-to guide and
explains the contest at the beginning of the event. The teacher
must rotate through the different groups to spark conversation,
troubleshoot any issues, and offer support for the challenge.

Minecraft
Wednesdays
(June and July)
Meet on campus
at a time most
players are
available. Play in
survival mode and
work together to
build and explore.

Social Presence: Students communicate with others in the
room. Students can teach each other, work together, and
interact with the teachers.

Cognitive Presence: Students interact with their environment,
either exploring or building what is of interest to them.
Students can choose to follow other players or to stay in their
own area.

Teacher Presence: The teacher must have some building
projects in mind or an area to explore. The teacher can ask
about what students are doing and where they want to go in
order to spark conversations.
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Destroy the
Warden (July,
single day)

Social Presence: Students communicate through discord with
their teammates. Students share their ideas on how to defeat
the warden in the most efficient way including how to share the

Students from
both Sojo and
NTUE work
together to defeat
the warden mob.
Groups teleport to
different warden
areas. The first
team to kill the
warden is the
winner.

resources they each have.

Cognitive Presence: Students use the blocks they have
accumulated and search for new blocks to kill the warden. They
must share the resources they have and plan the collection of
new resources to accomplish their goal.

Teacher Presence: The teacher must create portals to different
warden sites. The teacher must create a form to gather the
information of interested students and divide those students
into teams. The teacher creates a how-to guide and explains
the contest at the beginning of the event. The teacher must
rotate through the different groups to spark conversation,
troubleshoot any issues, and offer support for the challenge.

Ethical considerations

Both surveys required explicit consent from participants before they could answer
questions. Students were made aware that chats were recorded in the Teams and
Discord channels, as a welcome message within Minecraft, and on the how-to
website. Any personal information that was collected has been anonymized for
this publication. Institutional ethical approval was received from Sojo University.

Results

The researchers provided all English teachers of first- and second-year students
with a link to survey 1 to give to their students. The possible pool of respondents
was roughly 1600 students, but not all instructors made the survey link available
to their classes. This was likely due to other surveys teachers often administer
at that time for their research and a desire not to cause survey fatigue. The ini-
tial survey demonstrated some interest in Minecraft. From the 245 responses,
130 students indicated an interest in Minecraft for English, and 63 were active
Minecraft players. With this information, the researchers proceeded to launch
a server. While 130 students were interested in a Minecraft server, event atten-
dance shows that fewer students would join Minecraft during planned activities.
Table 2 describes the teacher observations of each event along with the total at-
tendees (n=students unless otherwise indicated, N=total players including teach-
ers). There are several students whose observations of their interactions were
remarked upon. Aliases will be used: Yoshi, Kaneda, Tetsuo, Akira, Yuki, and Ken.
All observations are in reference to the summarized field notes, reflections, and
discussions of the two researchers.
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Table 2

Summary of observations and the educational experience of each Minecraft

event

Event observations

Educational experience observations

Pre-launch event (September)
One student created an incredible
base that took many, many hours
to compete. Another student
created a giant hole. A third
student joined, but a structure was
not found.

n=3, N=5

Social Presence: One student communicated
via in-game signs with the teacher. A second
student sent a request via Teams for the
teacher to increase the world difficulty. The
third had no visible presence on the server. No
apparent S-S interaction.

Cognitive Presence: The two students
explored the world and built structures.
Students were able to make their structures
before the official opening

Teacher Presence: One teacher built a home
and created some areas for students to
explore and collect swords and armor.

Halloween build contest
(October) In creative mode,
students built a Halloween
themed structure. Each person
used a 50x50 square as a base.
Each student had a very different
structure. Teachers scored each
structure and chose a winner, seen
in the picture below.

n=5, N=8

Social Presence: Three of the students who
participated spoke about the contest in the
conversation lounge and asked questions.
Two participated online only. There was no
apparent S-S interaction.

Cognitive Presence: The students used

their areas well and created some amazing
buildings. The three students who spoke with
the teacher gained familiarity with the teacher,
but other community bonds may not have
been formed.

Teacher Presence: The teachers created their
own buildings for the students to view when
they first arrived. Instructions were posted
within Teams and posters with QR codes put
up throughout campus.
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Minecraft Wednesdays
(November and 2 weeks in
December) Two students were
somewhat regular attendees. Four
students visited one time only.
Yoshi was a regular member in
November, May, June, and July. In
December, students Kaneda and
Tetsuo were regular attendees.
Other members typically attended
only once. When Akira attended
his first and only Minecraft
Wednesday, he expressed how
shocked he was that it was a
teacher-led event (personal
communication, November 17,
2021).

n=0-4 N=2-6 (min-max attendance)

Social Presence: Students used limited
speech to coordinate their efforts, often using
sounds to express dying in game, or being hit.
Students could answer teacher questions and
follow instructions to some extent. Students
attempted S-S verbal cooperation with some
success.

Cognitive Presence: Students demonstrated
a knowledge of the rules and the ability to play
the minigames. Cooperative ability grew over
time. Student vocabulary did not clearly grow,
but the ability to speak English while playing
increased.

Teacher Presence: The teachers found several
maps to play. Most worked well, but some had
problems. Each map change required a server
restart. Teachers were necessary to encourage
interactions and elicit speech from students.
Teachers provided vocabulary support on a
few occasions within each active session.

Let’s Build Saturdays (November)
Students met with a teacher on
Saturdays for one hour of survival
mode play. Yoshi and Kaneda were
regular attendees. Conversations
were held through MS Teams

and were usually teacher-led. At
the end of this event series, both
students expressed interest in
continuing to meet on Saturdays.
One author explained that
students could continue to use

MS Teams and play together on
Saturdays; the MS Teams channel
was open for students to use it.
However, both interested students
stated they were uncomfortable
starting a call independently
(personal communication,
December 3, 2021).

n=2, N=3

Social Presence: The teacher initiated the
Teams call and initial conversation. One
student would only speak when spoken to.
The second student would ask questions
and give some ideas of what they wished

to do. Conversations were not complex, but
understandable.

Cognitive Presence: Students and the teacher
built out their own homes, explored the Nether
area, and visited an ocean monument. S-T
cooperation strengthened and vocabulary
during discussions became slightly more
complex with time.

Teacher Presence: The teacher suggested
building a shared home structure, but each
student wanted their own structure. The
teacher often visited the two areas and offered
resources or negotiated a sharing of resources
between students.
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Christmas Build Contest
(December) Similar to the
Halloween event, students built
Christmas structures on a larger
100x100 square area. Students
occasionally sat together to build
in Minecraft but were very focused
on their own projects. Teachers
scored each structure and chose

a winner, seen in the picture
below. While Kaneda was an
active participant in the Halloween
event, he made it clear that he
was uninterested in another
creative mode event (personal
communication, November 25,
2021). In fact, only two participants
from the Halloween event took
part in this event.

n=6, N=9

Social Presence: The personalities of the
students could shine through in this project.
Students were able to share what they were
building with the teacher with some detail.
Very little S-S communication.

Cognitive Presence: From a creative
standpoint, students used their spaces very
well. There were snowmen, grinches, a sleigh
with a reindeer, a temple, and a building with
moving walls. Students interacted with each
other’s structures, if not with each other.

Teacher Presence: The space was created
using a flat map and commands to layer
100x100 areas with snow. Both teachers
created their own Christmas themed buildings.
Like all events, posters were put around
campus with a QR code and details in Teams.
The teachers engaged in many conversations
with the players about what they were

doing. Often while playing, but other times
conversing without playing the game.
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Unstructured Play (Changes
from January) Unstructured play
was available in September and
November as well, but creative
mode contests prevented world
exploration in October and
December. From January, a
survival mode world and a creative
mode world were simultaneously
available. Students were
encouraged to host their own
events or meet on the server at
will. One event was proposed by
a student, where students and
teachers built a railway over a
Teams call. Students built their
own structures independently
during this time as well.

Social Presence: Students used in-game
chat to speak with each other, occasionally at
first, but with more frequency in May, once
Taiwanese students were joining the server
regularly. The one train station event had two
teachers and two students collaborate on a
train station design, the places the tracks could
go, and negotiate who would provide which
resources for the station.

The new journal tool was used twice by one
student. The video journal was never used.

Cognitive Presence: After greetings,
resources within the game were the

main cause for communication between
students. Students had their own building
goals and typically asked for specific blocks

to accomplish them. There was no S-S
communication related to working together to
build a structure.

Teacher Presence: The teacher added a
plugin that allows multiple worlds to exist
simultaneously. Another plugin was added to
record in-game chats.

The teachers created a website to host all
how-to guides and server information. The
website included a journal tool and a video log
tool to encourage reflection of what students
were doing in the world and to give students a
chance to use English asynchronously.

Build-a-bed (April) Four first-year
students joined this contest and
one student who had participated
in previous events also joined.
The four new students joined the
protect your village event as well.
n=5, N=5

Social Presence: New students did not
interact with other students through in-game
chat. This was likely due to the timing of
joining the server when no other players were
active.

Cognitive Presence: Students explored

and learned about the other students in the
community to some extent, seen by their beds
being built near other structures.

Teacher Presence: The teachers created a
form and a how-to page for students to upload
their information. The teacher advertised the
event throughout campus.
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Protect your Village The teachers
planned a collaborative event
between Sojo University and the
NTUE. Students worked together

in groups of 5-6 to defend a village.

Each group teleported to an
existing village and built defenses
against mobs as well as new
buildings to improve aesthetics, all
while in survival mode. Teachers
scored each village after one hour
and declared a winner.

When asked about the experience,
three students all reported that
the event was enjoyable, but it
was challenging to communicate
with their team. Yuki explained

he was hesitant to initiate the
conversation, and the event ended
as he started to feel comfortable
(personal communication, May

6, 2022). During the conversation
with Yuki, Ken interjected his
shock that his friend had joined
the event. He stated he would

not be comfortable using English
to play Minecraft (personal
communication, May 6, 2022).
Japanese students n=7

Taiwanese students n=14
Teachers n=3

Social Presence: Students communicated
through Discord with their teammates.
Students shared their ideas on how to

protect the village to some extent, with some
students simply building on their own. With
teacher intervention, teams all increased their
communication and began to work more
cooperatively.

Cognitive Presence: Students used their
blocks to build walls and towers within the
village. The sharing and categorization of
blocks was the main point of communication.

Teacher Presence: The teachers created
portals to the villages, though a glitch

created some problems. Students were
assigned to have a mix of Japanese and
Taiwanese students. Teachers rotated through
the different group chats to give advice,
encourage group cooperation, and to assist,
when possible, often by giving blocks.
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Minecraft Wednesdays (June and
July) Students in the Minecraft
Teams channel were asked for
their availability, with Wednesday
afternoons having the most
overlap. One student was a regular
attendee, a second came twice.
Five students joined once.

n=1-3, N=3-5

Social Presence: Students communicated
with each other in mostly English, with some
Japanese support. Students taught each other
how to play. Students responded to teachers
and described what they were creating or
asked for assistance.

Cognitive Presence: The regular student
used his resources to assist new students in
creating their own structures or homes on
the server. There was some cooperation with
building. A teacher or student would give a
tour of the community structures for new
students to see and explore for themselves.

Teacher Presence: The teachers planned
activities such as a railway expansion,
exploring a Nether Fortress, and finding a
luscious biome. Teachers often initiated
conversations by inquiring on what students
were building and offering assistance.

Destroy the Warden (July)
Students from both Sojo and NTUE
were invited. The date was near
exams in Japan and a month into
the Taiwanese summer vacation.
n=1, N=3

Social Presence: The student joined through
Discord, but was unable to speak, but

could listen. In-game chat then allowed for
responses.

Cognitive Presence: The players all
experimented with different ways of killing the
warden. This included swords, TNT, fireworks,
axes, and fire.

Teacher Presence: The teachers created
portals to the wardens. When there were no
teams, the teachers created a new challenge
of killing multiple wardens. Teachers initiated
most conversations, but this was a technology
issue as well.

Note. All pictures were taken as screenshots during gameplay. n represents the number
of students participating. N represents the total number of participants.

Beyond the attendance of the events, students were able to join the server for un-
structured play. The server record of unique players along with the server record
of chat histories is displayed in Table 3. Unique players include teachers and the
five SALC devices with unique player IDs. Multiple students shared these devic-
es. A few players may be represented twice if they have different identifiers on
different devices. There were a number of events that took place between Sojo
University and the NTUE. The only data collected on the Taiwanese students were
the number of participants and the number of chat interactions when a Japanese
student was in the conversation. The final two rows refer to messages sent using
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the in-game chat function. Days with an in-game chat refers to any day with at
least one English message sent within Minecraft. Total exchanges via in-game
chat refer to the number of English messages sent with at least one Japanese stu-
dent participating in the conversation. There were several cases of students send-
ing messages in Japanese or Mandarin, but these were excluded from the totals.

Table 3
The number of users and in-game chats in the Minecraft server.

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Number of unique 5 18 * 24 25 27 31 50 68 71 72
players

Days with an in- X X X X X 7 1 5 17 8 4
game chat

Total exchanges via X X X X X 155 15 172 282 84 34
in-game chat

Note. All available data is presented here. “X" reflects data that was not collected by the
server. * represents a change in server, unique users reset to zero in November. The
researchers did not record the number of new users that month.

In-game chat
The number of unique players, to a limited extent, shows a willingness to play
Minecraft. Attending in-person and online events is another indicator. Using
English in in-game chats during unstructured play is an indication of a desire to
play Minecraft in English. It is also an opportunity for an educational experience.
After the researchers read the chat logs, the following types of interactions were
recorded. There were 16 players who used in-game chat, most of the chat inter-
actions involved Tetsuo, but an additional four students used the chat on at least
five occasions. In February and March, chats were all S-T conversations to facil-
itate game cooperation. From April, interactions were S-T and S-S interactions.
The S-S chats were between Japanese and Taiwanese students, welcoming them
to the server and some conversations to cooperate. May had the most amount
of chat interactions. There were many S-S interactions between Japanese and
Taiwanese students cooperating. Other communications were basic greetings.
In June, most English communication was S-T with two students and a few S-S
greetings between Japanese and Taiwanese students. July saw a large decrease
in interactions. These were S-T cooperation and S-S short greetings. One obser-
vation was how students often missed seeing another student by a few minutes.
Being alone on the server demonstrates an inability to use English rather than an
unwillingness to do so.

Other than large events, which included video calls, chat was the only known
way students interacted with each other when not physically present. Video calls
were possible for students through Teams and Discord, but no student-led calls
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were observed. Students and teachers would also discuss Minecraft in the SLAC’s
conversation lounge and occasionally play together. There were four instances
of Local Group Play registered on the server from April to July 2022. These in-
volved two to three students using the SALC devices to join the Minecraft server
together. Their spoken language is unknown, but the SALC encourages students
to speak English. Yoshi used the option to journal after solo play twice, and the
video option was never used.

Second survey

After the second event in December, the authors wished to understand why
students were not joining the server initially or returning to events. Of the 24
players who had accessed the server, only five were well known to the authors
and three were teachers. The second survey was given in January 2022. The re-
searchers emailed the survey to the students from the original survey who had
expressed interest in Minecraft and students who had joined the Minecraft Teams
channel. This was a total of 161 students after duplicates were removed. Only 15
students responded. Eight students indicated they were too busy to join. Five
students replied that they were unable to connect to the server or did not have
a personal copy of the game. Only two respondents had joined, and their reason
was “because it was enjoyable.” The survey also revealed that survival mode was
by far the preferred mode of gameplay and that there was no clear preference
for communication. Nine participants, who did not play Minecraft, indicated that
they did not participate in any other SALC activities. Three students indicated that
they participated in 1-2 SALC activities, and three students, including the two who
had joined the Minecraft server, had indicated that they participated in all activity
types offered at the SALC. From these results and in light of the observations of
the researchers, a website was created for onboarding future participants to the
SALC Minecraft server. The SALC device count increased from one to five, and the
authors decided that future events would have a group focus.

Discussion

There are several limitations to this paper. The first is that it cannot be generalized
beyond participants at Sojo University because of the small participant sample
size. Another limitation was the access to students. The first survey was not given
to all first- and second-year students. While over half of the 243 students were in-
terested in the server, it is unclear how many students from the pool of 1600 were
uninterested and chose not to partake in the survey rather than students who
were never given the survey. The second survey had a very low response rate.
While the results provided ideas for how the authors might improve the server
at the time, they were far from reliable, again, due to the small sample size. The
qguestions in both surveys were trialed with other teachers, but not with students.
It is possible students misinterpreted the questions. The server data on unique
users only indicated the first time a user joined the server, not the total time

Remmerswaal & Dykes Self-access learning and Minecraft 62



played or other metrics of server use; these metrics could have given a greater
understanding of how students participated in the server. Finally, observations,
coding, and review were all limited to the two researchers. Both researchers enjoy
Minecraft and played alongside the students during this study. This presents a
potential bias in the reporting of events.

The researchers witnessed collaboration and communication, both S-S and
S-T. This is in line with the collaborative and communicative results of other stud-
ies (Callaghan, 2016; Egbert & Borysenko, 2019; Swier, 2014; Marcon & Faulkner,
2016; Petty, 2018; and Nebel et al., 2017). However, collaboration and commu-
nication were only observed as S-S interactions after a teacher encouraged the
interaction, or after an event where communication had previously occurred
between students. It appears that the Halloween and Christmas build contests
did not encourage communication and were not effective activities for building
a social presence. The in-person events as well as the group based Defend your
Village event were a great opportunity for students to begin social interactions.
These events all required a teacher to begin those social interactions before S-S
interactions occurred. This is very similar to the previous studies, which had the
same students participate throughout the study. The assumption that students
will start a chat with another student based on a building they designed did not
hold true. The teacher supported connection appears to be a great catalyst that
can assist communication in unstructured play. In fact, this teacher supported
focus on introductions and putting a focus on the goals of collaboration are rec-
ommended until members are comfortable in the community (Garrison, 2009).
One way to improve comfort in the community could be to have an ice-breaking
activity between students before beginning the main challenge of an event.

The length of time needed for these teacher-supported introductions is un-
known. Events can take a long time to plan and promote. Each year there will be
new students at the school, indicating that each year this support will be neces-
sary. This is a weakness of Minecraft in the SALC, similar to the points made by
McColgan (2018) and Dykes (2021); designing events can be very time consuming.
While this teaching presence may continue to be necessary, the events may take
less time to plan if successful events can be replicated each year. The teaching
presence does not require a teacher, a student can take on that role as they ma-
ture in the community. This time commitment must also be weighed against the
number of students it benefits. In the first year, no more than seven students
participated in a single event. This level of participation may not warrant the time
commitment required to prepare the events.

One area that was very underutilized were the written and video reflections
that were given as a source of asynchronous learning. Within a classroom setting,
these were found to be conducive to learning (Kuhn & Stevens, 2017; Uusi-Makel3,
2014; Lorence, 2015; and Smolcec et al., 2014). In this instance, the only two en-
tries were from the most engaged student. Offering this option to participants
requires very little time or effort and is in line with the SALC goal of supporting all
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English skills. It may be unlikely to expect students to voluntarily use these regu-
larly, but providing the option is worth the effort.

Conclusion

In this study, students had complete access to a SALC managed Minecraft server
to use as often or as little as they wished. The Minecraft server had 72 unique
players throughout the year. Many students appear to be interested in Minecraft
as indicated both through surveys and general observations of students through
daily interactions in class and SALC conversation sessions, but only a fraction of
those players were observed using Minecraft as a means to improve their English.
Planned Minecraft events saw participation as low as zero students and as high
as seven students from Sojo University. A total of 16 participants used the in-
game chat function. This left a high number of participants who were using the
server without attending events or communicating with others in-game. Data
was not available for whether these participants used the server once or many
times. There are several possible reasons for this, one is that students were only
interested in a single event and not the others. Another is the reduced number
of in-person classes due to Covid-19 restrictions, which reduced the amount of
time students spent on campus. Finally, the overlap in students interested in both
English and Minecraft may be lower than believed from the first survey conducted
or the motivation in some students was not high enough to overcome first-time
participation anxiety. Additional research is necessary to understand which types
of events will draw students into the SALC server and to better understand what
can be done to lower any participation anxiety, including perceptions students
hold of the English proficiency that is necessary to participate.

In terms of the educational experience, students who joined multiple events
appeared to improve their English communication skills. Researchers observed
longer utterances with more complex vocabulary. The researchers did not ob-
serve the desired educational experience in a few activities. The first was the
building challenges, which were not conducive to building a social presence as
imagined. They did not provide a natural place for communication between stu-
dents or between teachers and students. Unstructured play is also not conducive
to an educational experience unless a social connection has already been estab-
lished between students. Group based activities were the most conducive to an
education experience. These required communication to be successful. Students
who join may be shy at first but have all joined voluntarily. As such, a few ques-
tions from a teacher can spark group cooperation. Further research is needed
on which types of group activities are best, for example cooperative, competitive,
building, fighting, or a mix of these things. Another variable to consider is wheth-
er groups who work together and are committed to several weeks of play have
differing results from students who are grouped randomly with whoever is pres-
ent for that event. Minecraft in the SALC appears to have value, but the best way
to leverage this technology has yet to be determined.
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Ready, set...? End-user testing
of an AR treasure hunt learning
game

Samuel Taylor and Adam Stone, Kyushu Sangyo University

Abstract

Formative user testing, aimed at obtaining feedback from students, instructors,
and administrators at a higher education institution in Japan, was undertaken on
an AR treasure hunt learning game app. It involved the collection of usage data
from data-mining tools, anecdotal evidence from surveys and interviews, and
descriptive evidence from observations of tester behavior to investigate aspects
of app learning, engagement, usability. Analysis indicated that testers (N = 21)
rated learning significantly higher than both engagement (p<0.01) and usabil-
ity (p<0.01), and that engagement was rated significantly higher than usability
(p<0.05). Observations noted indicators of engagement, frustration, and unan-
ticipated patterns of usage. Interviews with testers raised issues concerning us-
ability and engagement, and provided suggested changes to the app. These were
used to make improvements that, while impacting learning, also facilitated the
classroom implementation of the app in pedagogy. In conclusion, it is suggested
that user testing is a vital part of educational technology impact evaluations, and
that key aims of the design and development of educational apps should be the
easy access, enabled through high usability and engagement, of learning content
situated in contexts that provide opportunities for further or applied use.
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Introduction

“KSU Treasure Hunter” is a campus guide smartphone application (app) designed
and developed by the authors at Kyushu Sangyo University (KSU), Fukuoka, Japan.
The app is part of a research project (see Taylor, 2020; Taylor & Stone, 2018; Taylor
et al., 2019) investigating how Augmented Reality (AR) technology can facilitate
active participation in Japanese higher education to meet the goals of acquiring
lifelong learning abilities and independent thinking skills (Japanese Ministry of
Education, Culture, Sports, Science, and Technology, 2012). The project assumes
that educational technology is not simply a tool for sustaining or streamlining
prevailing methods of instruction (Christensen, 2008) but a means of transform-
ing education by supporting new kinds of relationships between learners and
technology (An & Oliver, 2020). In this context, AR is considered an emerging
technology as it contains the potential to change the experience of education
(Cukurova & Luckin, 2018). The creation and use of AR materials is also informed
by a constructivist view of learning, in which learners construct their understand-
ing through their experiences so that learning is active and exploratory, authentic
and contextualized (Pegrum, 2014).

KSU Treasure Hunter presents practical information about campus services
in a bilingual, pirate treasure hunt-themed AR learning game. Posters placed in
campus facilities act as AR markers, requiring students to visit facilities to learn
about available services. As such, the KSU Treasure Hunter app aims to trans-
form the experience of learning about campus for KSU students. Its design is less
concerned with improving the efficiency of knowledge transmission than with
enabling learners to engage with the world in new ways. The magic of AR in re-
vealing some kind of previously hidden truth (Norman, 2018) in exploratory and
contextualized learning experiences increases learner interest (Godwin-jones,
2016), and contributes to a positive learner experience (Taylor & Stone, 2018).
The AR reveals campus information in the form of a learning game. Instructional
goals are mapped onto the first three levels of Bloom's taxonomy (Armstrong,
2019) in a 3-level structure, detailed in Taylor (2020), that engages app users in
progressively higher-level thinking skills. As such, pedagogy is embedded in a fun
learning process that involves an abstraction of reality or an element of fantasy
in the teaching process (Boller & Kapp, 2017). The learning game players learn
the names of campus facilities and services, understand what the services entail,
and apply knowledge of the services in order to solve problems commonly en-
countered by students. Table 1 provides an example of the learning goals, learner
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actions, and examples of learning content for one service available at the KSU
library.

Table 1
The learning game goals, learner actions, and examples of learning content

for one service available at the KSU library

Level 1 Level 2 Level 3
apply knowledge
of the services

learn the names )
in order to
Learning goal of campus understand what solve problems
facilities and the service entails
: commonly
services
encountered by
students

Learner action

match the name
of a service
presented by the
pirate NPC with
the name of the
same service
presented on a
jewel rotating
around the AR
marker

match a
description of a
service presented
by the pirate NPC
with the name of
the same service
presented on a
jewel rotating
around the AR
marker

match a problem
presented by a
student NPC with
the name of the
same service
presented on a
jewel rotating
around the AR
marker

career guidance

Preparation

is everything...
make informed
decisions on your

I would like some
information on
jobs; I want to
know if I need

_ Prompt I career choices, ial
Learning lterature and know what any specia
content you need to do quallflca'glons to

to get the job you get the kind of job
want I'm interested in.
Correct . .
career guidance literature
response

The testing of emerging educational technology is part of iterative cycles of test-
ing, design, development, and evaluation aimed at achieving incremental im-
provements to learning and teaching (Cukurova & Luckin, 2018). User testing, ‘a
group of usability evaluation methods that involve user participation’ (Riihiaho,
2018, p. 257), is recognized as a critical part of the development process (Crowther
et al., 2004). For educational apps, user testing should include evaluations of us-
ability, engagement, and learning (McQuiggan et al., 2015). Testing involves the
collection of anecdotal evidence gained from surveys and interviews with testers,
and descriptive evidence gained from observational note-taking of user behavior
(Cukurova & Luckin, 2018) and indicators of enjoyment, engagement, and frustra-
tion (Sim et al., 2006).
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It is traditional to assess usability by taking measures of the users’ perfor-
mance, by noting where users have difficulties with the interface, and by asking
the users for their opinions of the product (Sim et al., 2006). A small number of
testers, between five and ten, are sufficient for identifying problems (Riihiaho,
2018). Tests should be realistic and represent actual use (Riihiaho, 2018), how-
ever testing in lab conditions as opposed to in the field has several advantages:
it is less time-consuming and leads to fewer interruptions and, most important-
ly, there is no difference in the number of user interface problems identified by
testers (Kaikkonen et al., 2005). Testing can also involve analysis of in-game user
interactions, obtained from data mining tools built into the app, to investigate
whether users are showing expected sequences of behavior and whether there
are any over- or underused features (McQuiggan et al., 2015).

Ferrer et al. (2013) user tested an AR game to investigate usability, learning,
and motivation. Usability concerned the design of the AR, and analysis indicat-
ed that, despite the AR game having reduced usability compared to a desktop
version because it took longer to play, the AR game was more motivating for
learners. Learning was found to be unaffected by mode. The measurement of the
motivation of the college-student testers was achieved using survey responses.
Learning was measured using pre-post measures. Kucirkova et al. (2014) evaluat-
ed engagement with educational software using analysis of user interactions with
the software and with each other. It was demonstrated how the engagement of
nursery school-aged children with a Spanish language learning app was shown to
be affected by both usability and learning content. In particular, it was suggested
that ease of access to learning content that encourages open-ended accomplish-
ments, rather than drill-and-practice activities, facilitates greater engagement.

Method

The testing of KSU Treasure Hunter was largely concerned with usability, partic-
ularly the user interface (UI), as such, it can be described as formative, as it was
aimed at obtaining feedback from users to inform further development (Riihiaho,
2018). The testing detailed in this paper was the last round of testing before the
app was made available for use by instructors and students. It involved the col-
lection of usage data from data-mining tools in the app, anecdotal evidence from
surveys and interviews, and descriptive evidence from observations of tester
behavior.

Testers from three distinct stakeholder groups were recruited: students, instruc-
tors, and administrators. This was done to obtain feedback from the three popu-
lations involved in the use of the app upon it being made available, each of which
may have different insights on the app’s objectives and limitations (McQuiggan
et al., 2015). A total of ten Japanese students participated voluntarily in testing,
and their participation was not connected to their English classes or English profi-
ciency in any way. The instructor group consisted of five English instructors - two
Japanese, two English, and one American - and the administrator group consisted
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of six Japanese administrative university employees. Demographic data, such as
age and gender, were not recorded, and testers were assigned a letter of the al-
phabet, from A to U, to allow for anonymity.

Testing was conducted in lab conditions, in a single room on the university
campus. The placing of the AR markers in the room meant that testers could
experience the app content without having to visit campus facilities. Participants
tested the app on their own devices and were free to choose in which language,
English or Japanese, they used the app. As they concern usability, the operating
system (0S) of the device used by each tester, and whether the tester used the
app in English or Japanese and with or without sound, were recorded. Information
on the first two items was retrieved from in-app data-mining tools, whereas the
use of sound or otherwise was noted down on paper by a researcher during ob-
servations of tester behavior. Guidance was only provided when it concerned ac-
cessing the app by downloading it onto the tester’s device. There was no time
limit enforced for testing, and testing was considered to be complete when each
tester perceived that the app experience had finished. Testers were then given
the survey to complete. After that, interviews were conducted in either Japanese
or English by a researcher, depending on the tester’s preference, and were audio
recorded. The researcher conducting the interviews also took notes of tester re-
sponses. Tester suggestions for improvements made during the interviews were
listed and categorized by whether they aligned with aspects of app learning, us-
ability, or engagement, and coded by aspects of the app design and development,
such as UI, AR design, system architecture, game design, and feature design.

Following McQuiggan et al. (2015) and Sim et al. (2006), the survey aimed at
measuring tester opinions on app learning, usability, and engagement, and their
overall opinion of it. Consequently, there were three, 5-point Likert items, shown
in Table 2 below, for learning, usability, and engagement, and one, 5-point app
rating item. The learning item asked to what degree the app is good for learning,
the usability item asked to what degree the app is easy to use, and the engage-
ment item asked to what degree the app is fun to use.

Table 2
Survey used in testing
Item Likert scale
This app is good for
learning about campus. 1 5
(strongly 2 3 4 (strongly

This app is easy to use. disagree) (disagree) (neither)  (agree) agree)
This app is fun to use.

. 1 5
Pleqse rate this app out (very 2 .3 4 (very
of five. bad) (bad) (neither) (good) good)
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The survey data were analyzed, using independent samples t tests, for significant
differences between the scores of the four survey items for the whole group of
testers (N=21), across the three tester groups, and across three distinct usage
groups of OS, language, and sound. This was done to investigate whether the
app was significantly stronger or weaker in perceptions of learning, usability, and
engagement, whether the tester groups experienced the app significantly differ-
ently, and whether different usage patterns significantly influenced perceptions
of the tester experience.

The 19 interview questions were informed by the app checklist in McQuiggan
et al. (2015), and decided upon by the researchers after consideration of the
primary concerns regarding the continued design and development of the app.
Table 3 below displays the questions split into categories of app purpose, learn-
ing, usability, and engagement. The questions were shared with testers without
being split into categories. The Japanese translations of the questions are pro-
vided in Appendix A. Tester responses to the interview questions were reviewed
to identify any specific suggestions made regarding changes to the app. These
suggestions were considered in tandem with the observations of tester behavior
to create a list of actionable changes.

Table 3
The interview questions used in testing

Purpose

1 Do you think the app works well as a campus guide?

Learning

Do you think that game progress is too easy or too difficult?
Do you think that game progress is too slow or too quick?

Do you think that the game provides enough feedback?

v A W N

Do you think that the game encourages the player to think about how to use
campus services?

Do you think that the game experience is relevant to real life?

7 Do you think that the game is an efficient way of learning about campus
services?

8 Do you think that the game is an engaging way of learning about campus
services?

Usability

9 Were there any moments when the app was difficult to use?
10  Were there any moments when navigating through the app was unintuitive?
11 Were there any moments when the text was difficult to read?

12 Do you think that the app offers enough support on how to use it?
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Engagement

13 What parts of the app were the most fun?
14 What parts of the app were the least fun?

General

15  Whatis a good point of this app?

16 What s a bad point of this app?

17  Is there anything about the app that you think should be changed?
18  Would you use this app again?

19 Do you have any other opinions on the app?

Results

Survey data

Survey data, shown in Table 4 below, showed that testers (N=21) rated learning
the highest (5.0) and usability the lowest (4.0). Learning was rated significant-
ly higher than both engagement (p<0.01) and usability (p<0.01), and engage-
ment was rated significantly higher than usability (p<0.05). In the separate tes-
ter groups, administrators (n=6) rated the app significantly higher than students
(n=10) (p<0.01) and instructors (n=5) (p<0.05), and rated engagement significant-
ly higher than students (p<0.05) and instructors (p<0.05). There were no other
significant differences.

Table 4
Ratings of app learning, engagement, and usability for total (N=21), student
(n=10), instructor (n=5), and administrator (n=6) tester groups

Total Student Instructor Administrator
(N=21) (n=10) (n=5) (n=6)
Learning 5.0 4.9 5.0 5.0
Engagement 4.5 4.4 4.0 5.0
Usability 4.0 3.8 4.0 4.0
App rating 4.5 4.3 4.2 5.0

Usage data

The majority of testers tested the app in Japanese (n=15, 71%), using iOS (n=14,
67%) with the sound off (n=13, 62%). Testers who initially used the app with no
sound and then turned on the sound mid-testing are recorded under ‘Both’. The
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student tester group largely reflected the whole group (Japanese: n=9, 90%; iOS:
n=9, 90%; sound off: n=8, 80%), whereas the instructor and administrator groups
had a higher proportion of Android OS (n=3, 60%; n=3, 50%) and sound usage
(n=3, 60%; n=3, 50%). The instructor group had the highest proportion of English
usage (n=4, 80%). The data is provided in Table 5, below. Despite these variations
there were no significant differences between language, OS, and sound usage
groups in survey scores of learning, usability, engagement, or overall app rating.

Table 5
Tester usage data
Language (o} Sound
Group
English Japanese ioS Android Yes No Both
Iﬁt:az'” 6(29%) 15(71%) 14(67%) 7(33%) 6(28%) 13(62%) 2 (10%)

Student (n=10) 1 (10%) 9(90%) 9(90%) 1(10%) 0(0%) 8(80%) 2(20%)

{Qig)ucmr 4(80%) 1(20%) 2(40%) 3(60%) 3(60%) 2(40%) O (0%)
Administrator o o o o o 0 0
(nt) 1(17%)  5(83%) 3(50%) 3(50%) 3(50%) 3(50%) 0 (0%)

Observations

Tester behavior indicated signs of both engagement and frustration with the app.
Engagement, indicated by comments and laughter, was most often observed
when testers used the game introduction scene, in which the player first meets
the AR NPC guide character. Frustration, indicated by sighs and looking around
the room, was observed when testers were in the three-level learning game. Two
testers exhibited unanticipated patterns of usage by not using a button prompt
on a level summary screen to continue to level two after completing level one. To
continue with the game these testers quit the app and reopened it, continued
their game from the main menu, accessed the next location from the map menu,
and completed only the first level for each location.

Interviews

Testers were asked about indicators of frustration and it was reported that the
learning game was too repetitive, and that level one, in particular, could be made
more interesting by changing the game mechanics. Other issues raised con-
cerned usability and engagement. Table 6, below, displays tester-made suggested
changes, categorized by the user experience aspects of usability and engagement.
There were nine suggestions relating to usability, five relating to engagement,
and none relating to learning. Inferred by the researchers, the suggestions are

Taylor & Stone AR treasure hunt learning game 75



Table 6

Suggested changes provided by testers and the underlying problems inferred

by the researchers

Suggested change

Underlying problem

Aspect of design
and development

Usability

Use a real campus map.

Make the campus
information screen more
prominent.

Make the campus
information screen look
different to the map screen.

Put menu button labels in
Japanese in the Japanese
version.

Change English font to one
easier to read.

Add AR use guidance.

Make some game content
playable in device.

Add a menu button to the
language selection screen.

Add a menu button in AR
game.

User can’t use map for function
of locating campus services.

User not using app as campus
information guide.

The function of the campus
information is unclear.

User can’t understand what
each menu button text means.

Menu and learning game
content is difficult to read.

AR content can be difficult to
access using AR marker.

Holding up phone to play AR
game is tiring. User is tied to AR
marker.

User unable to view menu
before beginning a game.

User unable to view menu while
in AR game.

Feature design

Feature design

Feature design

Ul

Ul

AR design

AR design

System
architecture

System
architecture

Engagement

Add greater reward for
completion of learning
game.

Change color of AR game
feedback text to indicate
if response is correct or
incorrect.

Indicate completion of a
location more clearly on the
map screen.

Add variety to AR game.

The pirate NPC should speak

User unengaged by experiential
design.

AR game learning feedback is
unclear.

AR game progress feedback is
unclear.

AR game mechanics become
repetitive.

Pirate NPC not as prominent as
it could be.

Game design

Game design

Game design

Game / AR design

AR design
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accompanied by description of the underlying problem that prompted the sug-
gestion, and the aspect of the app design and development that each suggestion
concerns. The suggestions relating to usability concerned feature design, UI, AR
design, and system architecture. In contrast, the suggestions relating to engage-
ment largely concerned game and AR design, including game learning and prog-
ress feedback and game mechanics.

Discussion

Learning

In general terms, analysis of survey and usage data indicated that instructors and
students had similar experiences of the app, while administrators experienced
the app more positively than the other two groups, seen in higher scores for app
engagement and overall rating. However, learning was the most positively expe-
rienced aspect of the app, and was not experienced differently by tester group or
usage pattern. These findings suggest that the learning content is sufficient for
the intended purpose of the app. Alternatively, it may also indicate that forma-
tive user testing is not the best means of collecting evidence on the impact of an
emerging technology on learning.

Usability

Usability issues were shown to exist by usability being the least positively experi-
enced aspect of the app. The usability issues were perceived by all tester groups,
but they weren’t distinguished by device OS, language, or sound usage. These re-
sults can be seen to reflect the tendency for AR content to foster a positive learner
experience (Taylor & Stone, 2018) and motivate students to learn (Ferrer et al.,
2013) despite the presence of usability issues. Analysis of the suggested changes
gained from the interviews with testers supports the survey and observational
data in indicating that usability issues outnumber those concerning engagement
or learning. More suggestions were made that relate to usability than engage-
ment. The most frequently occurring aspect of the app design and development
in suggestions related to usability was feature design. The underlying problem
of each feature design issue concerned expanding the scope of the app from a
learning game to a campus guide. This suggests that the usability of the learning
game is affected by the extent to which it is integrated into part of a larger cam-
pus information system. The provision of open-ended accomplishments that en-
courage high degrees of engagement and increase the educational value of the
app (Kucirkova et al., 2014) needs to explicitly concern this context. Open-ended
accomplishments for a campus knowledge system can be encouraged using a
mobile app’s ability to connect the user to the wider world. The challenge is to
integrate activities, such as booking an appointment for a service, using links to
external information related to campus services, such as resume writing tips, or
using links to KSU sites, such as the LERC Moodle system, into the learning game
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so that learning is active and exploratory, authentic and contextualized (Pegrum,
2014).

As a result of formative user testing, changes made to the app to improve
usability concerned feature design and UL The campus information screen was
redesigned to be more distinct from the campus map screen to clarify the apps
intended use as a campus guide. UI buttons were redesigned to be more clearly
recognizable as interactive features to avoid the incorrect patterns of usage de-
scribed above. The English font was changed to improve the clarity of learning
content. All app content was made bilingual to improve the accessibility of learn-
ing content. Figure 1 below displays the changes to the UI buttons and English
font on the game level three summary screen.

Figure 1
The changes to the UI buttons and English font as a result of user testing

pre-user testing post-user testing

Engagement

Engagement was the most positively experienced aspect of the app after learn-
ing, and it was more positively experienced by administrators than by the other
tester groups. It was not affected by sound usage, device OS, or language use.
The most frequently occurring aspect of the app design and development in
the suggestions relating to engagement was learning game design. Therefore,
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learner actions, determined by game mechanics, and learning feedback can be
seen as particularly important for user engagement in learning games, as they
make learning content accessible, engaging and comprehensible. The issue of
the accessibility of learning content, the importance of which is demonstrated by
Kucirkova et al. (2014), also concerns usability, and the results of testing suggest
that accessibility is clearly related to app feature design, Ul, AR design, system
architecture, and game design.

The suggested changes regarding learning game feedback were enacted, so
that green and red text was used in learning feedback to indicate correct and in-
correct responses. In regard to reducing the repetitiveness of the learning game,
the following modification to level one was proposed but not enacted due to time
constraints. The AR marker gives access to a grid of 15 jewels, which are not tied
to the AR marker but are playable in-device. The pirate NPC presents the task fac-
ing the player: to find and select three of each service as quickly as they can. Each
set of three jewels is collected upon being selected in a sequence. This correct
response also receives a point score, but incorrect responses, such as selecting a
different service to the one selected previously, lead to a points deduction. A tim-
er is added above the grid of jewels, and the time taken for the player to complete
the level is used with the number of correct and incorrect responses to calculate
a final score. This proposed change is shown in Figure 2 below. Adding time pres-
sure is a means of increasing engagement, whereas the use of game content not
tied to the AR marker improves usability by not requiring the player to hold their
device in front of the AR marker for the duration of the game level.
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Figure 2

A possible modification to learning game level one to improve usability and
engagement

Pedagogy

The changes detailed above all modify the app design, and in-app experience and
behaviors, and, therefore, can be seen to concern learning (Cukurova & Luckin,
2018). There was also a change made to the app that concerned pedagogy. A
‘My Scores’ screen, shown in Figure 3 below, was added to the high scores that
displays only the device scores. While this adds app personalization, an important
feature of educational apps (McQuiggan et al., 2015), this screen also displays in
which language the app was played. This information is included as a means for

instructors to check that learners have used the app appropriately when imple-
mented in classroom use.

Taylor & Stone AR treasure hunt learning game 80



Figure 3
The newly-added My Scores screen

Conclusion

The current study provides anecdotal and descriptive evidence of the develop-
ment and testing stage of the KSU Treasure Hunter app. There are several draw-
backs of the current research that temper any implications that can be made
regarding the results of analysis. Firstly, it is necessarily specific to the context
of KSU in learning content, and by not adopting any of the various frameworks
available for the evaluation of educational apps (see McQuiggan et al., 2015) the
research does not allow for the comparison of KSU Treasure Hunter with oth-
er similar apps. Secondly, a simple testing design makes contributing to usabil-
ity testing (see Riihiaho, 2018), and the measurement of user engagement (see
Kucirkova et al., 2014) and learning (see Ferrer et al., 2013) difficult.

Despite these limitations, the research has shown that user testing is a vital
part in achieving improvements to the learning and teaching associated with
emerging educational technology (Cukurova & Luckin, 2018). Following Riihiaho
(2018), testing in lab conditions with a small number of testers was sufficient for
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identifying problems with the app in regard to both usability and engagement.
As suggested by Sim et al. (2006), asking user opinions of the app was also a pro-
ductive means of informing design and development. The combination of survey,
observational, and interview data provided the app designers and developers
with a roadmap for future iterations, but also suggested that issues concerning
learning may be best explored through other types of data collection. Future re-
search concerned with learning could involve the collection of correlational data,
for example on the relationship between user perceptions of the app and user
performance as indicated by game scores. Additionally, the collection of causal
evidence on the pedagogical soundness of the learning game could be gained
from the classroom implementation of the app in a pedagogical sequence using
pre and post-test data. In this way, future research can take advantage of the
opportunity the app provides to engage in a holistic approach to an emerging
technology impact evaluation that includes various types of evidence of the effect
of the app on learning and pedagogy (Cukurova & Luckin, 2018).

KSU Treasure Hunter is a unique instructional and promotional tool by its inte-
gration of a campus knowledge system and an AR learning game. Formative test-
ing suggests that key aims of the design and development of educational apps
should be the easy access of learning content, that access is enabled through
high usability and engagement, and that learning content should be situated in
contexts that provide opportunities for further or applied use. From this perspec-
tive, the impact of KSU Treasure Hunter can be improved by enhancing campus
knowledge system features and improving the learning game to include more
variety in gameplay and the possibility of contextually situated open-ended ac-
complishments. Whether these adjustments bring the app closer to enabling a
transformation of education (An & Oliver, 2020) is, as yet, unanswered.
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Appendix

The Japanese version of the interview questions used in testing.

1. TIVEFvINIAARELTELTWRLBWETH?

2. T=LOETICOVWTHEIIZIEEVEIN ENCDHELITICBVETH?
TF—LOETICOVWTETETF I BITFETH?

T=LIZ+RBT1— Ny IZRBLTVBLRWVWETH?
T=LIZZAMERFIARRICOVTEZRZEIONTICHRBZILBVETH?

6. T—LOFEREREEICEELTVRLRVETN?

7. COF—LTRZABRFABBERICOVTHRNICERZ LN TEIZLEVETH?
8. O —LIFEABRABBERICOVTERODBNINAEHELZLBWETH?
9. TTUDMEWDISh oIZEIEH D E LD ?

10. F7VOBRENERMNTRVGEIEHDELIH?

11. TFAMBAIKWGEIEHDELI=D?

12. FEVADOYR—MITREEBVETH?

13. FAVOEOEWHAH—FE@MBADS-TIH?

14. F7IVOEOHAHMN—BEALBHS/TIH?

15. 77VORVWRIAELZEBWVWETH?

o W

16. TFTUVDBWVWRREILZEBEVWETH?

17. PINOVWTCEBEIREFLLBIREHDFTH?
18. BEIOT7II)ZEVWVWEBWVWETH?

19. T OVWT MICRAIMCERIEHDFIH?
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Evaluation of a VR language
learning environment: Effect of
feedback on learners’ flow state
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Abstract

Language learning motivation may be fostered by inducing a “flow state” in
learners. This is characterised by a state of deep immersion in an activity, such
as feeling enjoyment and satisfaction in the activity itself. In this study, the po-
tential of virtual reality (VR) to produce learners’ flow state is the research focus.
Investigations relate to whether adding audiovisual feedback to a pairwork speak-
ing activity can promote flow. A pairwork spot-the-difference activity that utilized
the playful and interactive affordances of VR was created. Two versions of the en-
vironment were created: one with audiovisual feedback, and the other without. 22
participants, separated into two groups experienced the VR environment with (n
=12 ) and without feedback (n = 10). A questionnaire with 10 measures was used
to determine whether the VR environments facilitated flow (based on Cho, 2018).
Results of the questionnaire suggested that there was no significant difference
in the flow state of the participants with and without feedback. However, exam-
ination of individual measures revealed significant differences in mean scores for
two measures: both “enjoyment” and “satisfaction” were higher in the group
that experienced the VR environment with feedback, suggesting that feedback in
VR may promote motivation. However, due to the low number of participants in
this study, the generalization of results is difficult.

SEFHOBKSITIZI FEEOT7O—RE I ZFHKITICTRESINZITHENEHLH 2, 7O0—REE
CId HBFENICFESCRBL. ZOFFBEICRLIVHEERERLIREDZ L TH B, T THHAR
T FEEO7O0—REEEDHEIN—FvILUT )T+ (VR) OETEEICEBE L. RT7T—ITDRE
— XV REICREE 7 — RNy I ZIMNZA3 T 70— %R ETIED ESIH ZRAE L. AHAET
IIVROBEODEA VARSI T T EBFRALIERT 7= TOMEWMELS AT LZRFE L.
AREBTIXRERE I — RNV IDHIZI DD EEVHDD2BEDOVREEZHR LIc. 22808 ME
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X220 TN - DN T4—RNvIHBD (n = 12) L T4—RN\vIEL (n = 10) DVRIEBIEZ{KER
L7z VREREA 7O —Z{BEL D ESH ZHIM T2 7OHIC 1I00RETER INT7>—MCho
2018)=fER LT,

ToT—bOWER T— RN\ I DERICEDZEMEOT7O—REBICERBREIFRVWICATEIN
Teo LOL REZBEMICES LIER.2OOREOFHEICEEEDHD. TERLEINERRI EBIC
Z1—FNvIHBDDVREEZFRERLIEIIN—TTEVRIZEITZ3T1— RNV IDEFR—30%
RET I EEED TR INT,

AHAEIZEBMABRD D EVDSERDO—IRLIIRH#ETH S,

Keywords: virtual reality, flow state, game-based learning, motivation

Introduction

English, as a global lingua franca is being used increasingly within Japan.
Additionally, the recent hosting of the Olympic and Paralympic Games in Tokyo
has influenced the importance of improving English proficiency for Japanese na-
tionals. Indeed, the Ministry of Education, Culture, Sports, Science, and Technology
(MEXT) has pushed for the further development of Japanese students’ commu-
nication skills (MEXT, 2014). However, many Japanese students still have a poor
command of English and struggle to find the motivation to learn.

Although there are various methods of measuring learner motivation (see
Dornyei & Ushida, 2011), this study focuses on the development of a flow state
using the affordances of a specific technology (Csikszentmihalyi, 1990). The flow
state is a condition of deep immersion in an activity (Nakamura & Csikszentmihalyi,
2014). It results in a high level of concentration and a feeling of enjoyment and
satisfaction. It is also characterized by a distortion of the sense of time such that
the time experienced by an individual feels shorter than the actual elapsed time.
There are three theorized ways in which flow may be promoted (Csikszentmihalyi,
1996):

1 Balancing the level of challenge with a participant’s skill level,

2 the provision of immediate feedback on an activity performed by the

participant,

3 and making sure the participant is aware of the goal they are working

towards. Hence, the provision of clear goals.

Flow in learning and education research

Flow is considered an important construct within educational contexts for the
following reasons. First, flow may promote increased task engagement as stu-
dents exert attention on learning activities. This is hypothesized to lead to better
learning outcomes (Christenson et al., 2012). Secondly, flow, which occurs when
learners are provided with a balanced level of challenge in accordance with their
skill level, may be considered the optimal condition for effective, deep learn-
ing (Hamari et al., 2016). Thirdly, as flow provides learners with a positive expe-
rience, it is also hypothesized that those who have experienced flow will want
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to experience it again and will therefore set higher challenges for themselves
(keeping the skill-challenge balance optimal), and thus work harder (Engeser &
Rheinberg, 2008). In summary, flow theory claims that if the underlying triggers
for flow are provided, people push themselves to “higher levels of performance”
(Csikszentmihalyi, 1990, p. 74).

Since the flow state is an intrinsic motivator and a factor that promotes the
growth and development of abilities, examinations of how flow can be generated
in students as they engage with educational content have been explored in vari-
ous research fields. In relation to the current study, we are particularly interested
in how interactive environments or “games” may be developed to promote flow.
Perttula, et al., (2017) conducted a systematic literature review of “game-based
learning” (henceforth: GBL) studies. One of the major findings of their review was
that flow had a positive effect on enhancing players’ performance, overall learn-
ing gains, and engagement with environments. Additionally, of the 19 studies
they examined, “there was not a consistent way to be found to measure the flow
experience among the papers” (p. 62). In general, however, flow was measured
via a questionnaire given to participants after playing a game.

Language learning and flow

In keeping with the goal of the current study, there are also a number of papers

that have explored the generation of flow in foreign language learning contexts.
Egbert (2003) compared the experience of flow to that of Krashen’s (1982, p.

66) Forgetting Principle which states that “the best input is so interesting and rel-

evant that the acquirer may even ‘forget’ that the message is encoded in a foreign

language.” This early paper on flow in SLA also mentions the use of games and

simulations as a promoter of flow due to the user-controlled pace and content as

well as its immersive nature which hooks learners into the learning world. Egbert

also created a highly detailed model of how flow may be generated through the

design of language tasks including the following (p. 502):

* Appropriate challenge

+ Making the task interesting for learners

* Providing enough time for completion

* Providing immediate feedback

* Making sure learners feel that they are in control

+ Giving learners the opportunity to focus without interruption

Note that many of these elements overlap with factors in Robinson’s (2007) Triadic
Componential Framework such as planning time (task complexity factor) and task
motivation and openness to completing the task (learner factors). Thus, flow and
task design are intimately entwined in that designing tasks to meet certain learn-
er characteristics are the same foundations for generating flow.

Continuing with Egbert’s study, flow was measured in terms of a learner’s con-
trol over a task, attention paid towards the task, and interest in completing the task
itself where results suggest that certain tasks promoted flow more than others;
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yet Egbert was left with the observation that “it is also clear that we cannot fully
explain [flow generation]” (p. 513) in that it was difficult to ascertain which task
elements promoted flow.

Subsequently, Cho (2018) used four argumentative tasks of different task com-
plexity and modality (spoken and written modes) to measure how task design
affected flow. The level of challenge for each task was operationalized in terms
of the number of elements that students had to manipulate (+/- number of el-
ements, a task difficulty factor in Robinson’s Triadic Componential Framework)
as well as by the modality of the tasks. Flow was measured based on the same
constructs as Egbert: control, attention, and interest in a task. 141 learners con-
ducted the four tasks where it was found that rather than the task design con-
struct, only modality had a statistically significant effect on whether participants
experienced flow. Specifically, the writing tasks elicited a sense of challenge-skill
balance which was found to be the most significant predictor of flow in this study.
Thus, and in conclusion, the speaking tasks in Cho may have been more effective
in generating flow if their task difficulty was reduced in comparison to the written
tasks as the written mode is less cognitively demanding and may therefore allow
learners to commit more attentional resources towards task goals (Kormos, 2014;
York, 2019).

Virtual reality and flow

The present study is concerned with the effect of virtual reality (VR) technology on
flow in language learning. Previous studies have examined how VR may alleviate
foreign language anxiety (York et al., 2021), as well as its effect on learners’ oral
output (Tokutake et al., 2021) and motivation towards studying English (Shibata
& York, 2021). In the present study, an environment very similar to that of York et
al., (2021) was created. Results of that study suggested that compared to other
modes of communication (audio-only, and video-based chat), participants found
the VR domain to be 1) the easiest mode within which to communicate with an
interlocutor, 2) the most enjoyable, and 3) the most effective of three domains for
language learning.

Regarding flow in particular, one study found that VR amplifies the flow state
(Kim & Ko, 2019), and another showed that compared to playing a game on a
2D screen, in the VR domain time passed faster for participants (Rutrecht, et al.,
2021). This aligns well with previous literature on flow where, as mentioned in the
introduction, individuals perceive elapsed time to be shorter than the elapsed
time when experiencing a flow state. Additionally, in relation to York, et al., (2021),
the results of Rutrecht et al. (2021) suggest that the immersive and fun, game-like
nature of VR may be more effective than other modes in promoting a flow state.

Research questions

Based on a review of the literature on flow, VR, and language learning contexts,
the following research questions were formulated:
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1 Does the provision of feedback in a language learning VR game promote a
flow state?

2 Do participants’ perceptions of elapsed time and actual elapsed time differ
between the two environments?

3 Whatareparticipants’ perceptions oflearning EnglishwithaVRenvironment?

Method

The purpose of this study is to compare the state of concentration and other as-
pects of English learning in VR between environments with and without built-in
feedback functions and to determine which environment is better able to pro-
mote a flow state, thus informing the future design of environments that may
enhance learning opportunities.

Participants

This experiment was conducted at a science and engineering university in Saitama,
Japan. 11 pairs of participants were created (thus, 22 participants). The partici-
pants ranged in age from 20 to 27, with an average age of 21.6. All participants
were Japanese.

Environment overview

Game-like environments with and without built-in feedback functions were con-
structed to measure flow. The equipment and software used to develop these
environments and the details of the construction of each are described below.

Equipment and software used
The following equipment and software were used in this study.

1) Head-mounted display (HMD) A head-mounted display (HMD) is a display
device worn on the head and capable of projecting three-dimensional images by
utilizing the parallax between the left and right eyes. In this study, we used the
Vive (Figure 1). This is an HMD for VR jointly developed by HTC and Valve. This
HMD is equipped with two motion-tracking sensors that determine the user’s
exact position in space, allowing the user to move around and not just sit down.
In this study, we controlled the movement of the avatar in the VR space by using
the positional information of the HMD and controllers.
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Figure 1
The HTC Vive head-mounted display, controllers, and sensors.

2) Game production engine Unity, developed by Unity Technologies, was used
as the game production engine for this study. Unity is a game engine that can be
used on a variety of platforms, including mobile, desktop, game consoles, and
the web. Since it was originally developed for 3D games, it was easy to create VR
environments for the study.

3) Voice call software In this study, Discord developed by Discord, Inc. was used
as the voice call software.

4) 3D models Liam, created by AKISHAQS, was used as the 3D avatar. It is a model
of an adult male without facial expressions and can be used for animation, games,
and VR/AR projects. Additional assets were downloaded from the Unity Asset
Store.

Environment contents

Two VR environments were created for this study; in both environments, pairs of
participants performed a spot-the-difference task. In each environment, partici-
pants were presented with a dollhouse in which a variety of objects were placed
(Figure 2). Some of the objects in each room were placed in the same location,
while others were placed in different locations. The environment was designed
so that through communicating with each other participants find some objects in
different locations and, work together to place them in the same location within
their respective dollhouses. Five levels of difficulty were created. Level difficulty
was operationalized via the number of objects in different locations (in terms of
Robinson's framework: +/- number of elements to be manipulated).
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Figure 2
Dollhouse presented to each participant in a dyad.

Participants can see their own room, but cannot see the contents of their interloc-
utor’'s room. This was achieved by placing the rooms separately and of opposite
orientations to each other (see Figure 3).
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Figure 3

Subject’s point of view showing that their interlocutor’s dollhouse content is
obscured.

Wearing an HMD enables an immersive VR experience. participants can move
their heads to understand what is going on in the room and gesture to others by
moving the controller (Figure 4).

Figure 4
Experiencing the VR environment

Of the three elements considered essential for promoting flow, this experiment is
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concerned with manipulating the second: feedback. Thus, the experiment utilized
two versions of the same VR environment: one with feedback and one without.
The specific differences between the two environments are described below.

The environment with feedback

Both visual and audio feedback was added to this environment, making it more
game-like than the no-feedback version. Visual feedback was provided via a score
(10 points per object placed in a correct position) and elapsed time for each level
displayed in the subject’s field of vision. In addition, audio feedback was utilized.
First, a sound effect plays when participants place objects in the same location,
and secondly, a different sound effect plays when participants complete a level.
These effects indicate whether participants have made a correct or incorrect deci-
sion and whether the task is completed (Figure. 5).

Figure 5
Environment with feedback

The environment without feedback

In the environment without feedback, participants do not receive a score or
see their elapsed time, and instructions to proceed to the next level are displayed
only when the level is completed. In addition, no sound is played when an object
is placed in the same location, meaning that participants must confirm the loca-
tion of objects orally (Figure 6).
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Figure 6
Environment without feedback

Experimental procedure
The experiment followed the flow shown in Figure 7 below.

Figure 7
Overall experimental flow

Start of experiment

(1) Pre-experiment
questionnaire

k.

(2) Pre-task

(3) System with (3) System without
feedback feedback

(4) Post-experiment
questionnaire

.

End of experiment
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(1) Preliminary Questionnaire
Before performing the task, a questionnaire was administered to determine
participant demographics such as age and gender.

(2) Pretask

A pre-task worksheet was employed to prime the participants to use vocabulary
and prepositions which appear within the environment. Participants completed
cloze questions which used the same graphics as those within the environment
as an additional way to acclimatize participants to the upcoming communication
task. The pre-task was employed to mimimize the effect of English proficiency on
oral performance.

(3) Task cycle for both environments

Each task cycle was performed as follows.

1 Operation Confirmation: Participants were given time to acclimatize to
the environment and test the HMD, microphones, and earphones.

2 Spot-the-difference Task: Participants completed five levels within one of
the two environments.

(4) Post-assessment questionnaire

A questionnaire was used to measure flow. Details are described below. In
order to examine the sense of time distortion as found with a flow state, partici-
pants were prompted to indicate the amount of time they experienced from the
start to the end of the activity.

Questionnaire content

Participants were asked to complete a questionnaire to investigate the degree of
their flow state after experiencing the spot-the-difference activity (Table 1). The
questionnaire was based on Cho (2018) and is intended to uncover which of three
constructs (interest, attention, and control) were positively affected during an ac-
tivity. Ratings on the items were measured on a 6-point scale to avoid central
effects.

Results and discussion

RQ1: Flow state data

The questionnaire was categorized into three items, interest, attention, and con-
trol, which are considered the fundamental elements to promote a flow state. To
these three items, we added one additional item, the flow score, which is the av-
erage score for all three elements. This gave a total of four items. We analyzed the
guestionnaire data using an unpaired t-test. Results are shown in Table 2.
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Table 1
Statements in the post-experiment questionnaire (based on Cho, 2018)

Flow

N° measurement Statement

1 I would do this task even if it were not required.

2 This task was interesting in itself.

Interest I found the experience very rewarding and felt good after

completing it.

4 This task aroused my imagination.
It took no effort to keep my mind on the task.

6# A . When doing this task, I was aware of distractions.

ttention

2 When doing this task, I was totally absorbed in what I was
doing.

8 When doing this task, I knew clearly what I wanted to do.
When doing this task, I had a feeling of control over what

9 Control .
and how to write or speak.

10 When doing this task, I had a feeling of total control.

*Jtem 6# was reversed coded.

Table 2
T-test results for the four items

With feedback  Without feedback

Mean Mean Mean

score SD score SD difference p-value sig.
Interest 5.4 0.57 49 0.62 0.5 0.092 *
Attention 5.5 0.59 54 0.64 0.1 0.79
Control 4.7 0.78 4.6 1.04 0.1 0.93
Flow 5.2 0.54 5.0 0.60 0.2 0.46

*0.05<p<0.1

Mean scores for the variable “flow” were higher than the mean of 3 for both en-
vironments (with feedback = 5.2, without feedback 5.0). However, there was no
statistically significant difference between mean scores for the two environemnts
for this measure (p = 0.46). This indicates that both environments were able to
promote a flow state in participants, but that feedback did not play a significant
role in promoting flow. Of the three individual elements (interest, attention, and
control), there was a statistically significant difference between the mean scores
for the Interest component (p <0.01). This indicates that the provision of feedback
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increased participants’ level of interest in completing the language task. No sta-
tistically significant differences were found for the remaining two components.

Subsequently, individual items on the questionnaire were examined for po-
tentially significant differences in mean scores between the two environments.
Analysis was conducted using unpaired t-tests for each item. Results are provided
in Table 3.

Table 3
Statistical results for each item on the flow questionnaire.
With Without
Item feedback feedback  Mean g

diff.
Mean SD Mean SD

1. I would do this task even
if it were not required.

2. This task was interesting 5.92 0.29 5.50 0.53 042 0.03 **

5.08 1.00 4.60 0.97 048 0.26

3.Ifound the experience
very rewarding and felt 5.92 0.29 5.10 0.88 082 0.01 **
good after completing it.

4. This task aroused my

. N 4.58 1.08 4.50 0.85 0.08 0.85
imagination.

5. It took no effort to keep
my mind on the task

6#. When doing this task, I
was aware of distractions.

7. When doing this task, I
was totally absorbed in 5.58 0.51 5.60 0.70 -0.02 0.95
what [ was doing

8. When doing this task, I
knew clearly what I wanted 5.67 0.49 5.00 1.49 0.67 0.16
to do

542 0.67 5.50 0.71 -0.08 0.78

5.42 0.79 5.10 1.45 032 0.52

9. When doing this task, I

had a feeling of control of
what and how to write or

speak

10. When doing this task,
I had a feeling of total 3.83 1.11 4.40 1.17 -0.57 0.26
control

4.50 1.31 4.50 1.65 0.00 1.00

Results for two items in the Interest category (“This task was interesting” and
“This task was challenging and gave me a sense of accomplishment”) were signifi-
cantly higher when completing the task with feedback.
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RQ2: Comparison of elapsed time and perceived time of completion
Participants were asked to respond to an item regarding their perception of
elapsed time. These perceptions were then compared with the actual elapsed
time in order to measure one of flow’s main characteristics: a distortion regard-
ing the sense of elapsed time during an activity. The environment with feedback
was completed in a shorter time than the environment without feedback, and
perceptions for this domain were also shorter. However, there was no significant
difference found between mean scores (Table 4). Of note is that the elapsed time
and perceived time for the task with feedback were shorter than the task without
feedback. This is explored later in the discussion section.

Table 4
Mean (and standard deviation) of perceived time and elapsed time for both

VR environments.

Perceived Elapsed Mean
Environment time time diff. p-value sig.
With feedback 7.0 (3.2) 7.1 (0.9) 0.1 0.92
Without feedback 11.2  (4.3) 10.3  (1.8) -0.9 0.57

RQ3: Participant perceptions of the environments

Participants were also asked to respond to an open-ended question regarding

their opinions of the VR environments. Comments are presented in Table 5 (trans-
lated from Japanese). Positive comments suggest that participants enjoyed learn-
ing with the VR environment regardless of the presence or absence of feedback.
Enjoyment was promoted due to the immersive experience provided by the VR,
and the sense of accomplishment in completing the tasks through physical move-
ment. Negatively weighted comments mentioned that participants were confused

about whether they were in charge of the questioning or answering and that they
had trouble when they could not remember task-critical vocabulary.
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Table 5
Comments from participants

Participant Comment

With_01 It was my first time using VR and I think it was very enjoyable and
educational.

With_02 It was fun.

With_03 I might have enjoyed studying English more if I had used this

environment when I began to learn it.

Without_01 I was a little worried that I would bump into the desks and walls
around me, but I was quite immersed in the work and enjoyed the
activity without worrying about my surroundings.

Without_02 It was interesting. I thought that unifying the categories of nouns
(animals, tools, etc.) would make it easier to understand and learn in
a unified manner.

Without_03 Sometimes I'm not sure if I should be the one asking the questions
or the one answering them.

Without_04 The task was a little easy and it seemed very doable with more
variation.
I also felt that a word cheat system would be useful for when I got
stuck on a word.

Without_05 I was quite excited by my first VR game experience.
I felt a sense of accomplishment in moving my body to complete
tasks.

Without_06 It was easy to speak English because the group was small.

Discussion and conclusion

Data obtained from the post-experiment questionnaires revealed no significant
difference between the two environments in terms of their ability to generate a
flow state in participants. One reason for this may be that unlike in studies like
Cho (2018) and York et al. (2021) where participants experienced multiple differ-
ent environments, in this study each participant experienced only one environ-
ment, meaning that they were unable to compare their experiences to another
mode. Therefore, having participants perform tasks in both environments may
produce results of improved accuracy.

The flow questionnaire revealed statistically significantly higher results for two
items on the interest measure when feedback was provided: that the task was
more interesting and that it was more rewarding and provided a sense of ac-
complishment. Informal observations of participants completing the spot-the-dif-
ference tasks revealed that when feedback was not provided, they struggled to
understand whether an object was correctly placed which created a state of
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confusion regarding how they should proceed. This was alleviated with the en-
vironment which provided feedback as an audio cue sounded to indicate that an
object was in the “correct” location prompting participants to move on to the
next object. Based on these observations, an improved sense of control may be
developed when feedback is provided, however, results did not show a significant
difference in mean scores for control. Thus, further exploration is required.

Regarding the comparison of perceived and actual elapsed time, the results
showed that both elapsed time and perceived time were shorter with feedback
than without. The reason for this result may be that the task was easier to un-
derstand with feedback than without since the results of the activity were imme-
diately apparent and there was less unnecessary confusion. Additionally, as part
of the environment with feedback, a timer was provided on the screen to the
participant so they could see the elapsed time of each level they completed. Thus,
participants could have calculated the elapsed time by paying attention to the
time they spent on each level. However, this was not explored in any significant
way in this study.

Finally, participants’ comments regarding the two environments revealed that
it was generally enjoyable, but this could be attributed to a novelty effect. Indeed,
one comment (With_01) mentioned explicitly that this was their first time experi-
encing VR. Of similar note is a negative comment from a participant that experi-
enced the environment without feedback (Without_03). They mentioned that they
were unsure whether they should be asking or answering questions. This com-
ment connects to the feeling of confusion that was promoted by the environment
without feedback.

Future research

The results of the present study showed significant differences in two items of
Interest. However, due to conducting this experiment during the COVID pandem-
ic, it was not possible to gather a sufficient number of participants to explore the
generalizability of results further. In addition to the items for which significant
differences were found, there were other items for which significant trends were
found, and we believe that future experiments with a larger number of partici-
pants may yield more precise results.

Feedback in this study was operationalized in terms of audio feedback and the
addition of a timer for each level. Exploration of other forms of feedback such as
visual and tactile/haptic may help to further immerse learners in the VR domain
and thus an improved state of flow. Additionally, as mentioned by participant
Without 04, the difficulty-skill balance of the tasks may not have been calibrated
well enough for the participants meaning that tasks were too easy. Task difficulty
could be operationalized via the environment in a future study to ensure that the
challenging nature of the tasks was optimized for the participants level of skill.
This could be achieved by increasing or decreasing the number of elements that
participants had to manipulate based on how quickly they completed a task.
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