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ABSTRACT

Previous research has shown that student-teacher interaction is very
important in motivating students to learn a second language. How-
ever, it is unclear whether facial expression, which is one of the most
important elements of interaction, affects in-game language learn-
ing motivation. The purpose of this study is to investigate whether
the facial expressions of the other party, in this case, the in-game
virtual instructors, will influence the language learning process for
L2 Japanese students. The researchers of this study developed four
conditions for a 3D animated Japanese role-playing game. In each
condition of the game, only one facial expression was assigned to
the virtual characters: neutral, happy, sad, or angry. Eighty-four
college students from 200/300 level Japanese courses participated
in the study voluntarily. Participants played a version of the game
that was assigned to them randomly and then answered a question-
naire concerning language learning. The findings of this research
suggested that the virtual characters’ in-game facial expressions had
no significant effect on participants’ language learning. However,
significant effects on language learning were found regarding years
of learning Japanese and gender. Limitations and future research
directions are discussed.

Index Terms: Applied computing—Computers in other domains—
Personal computers and PC applications—Computer games; Ap-
plied computing—Education—Interactive learning environments

1 INTRODUCTION

In recent years, Japanese language learning had become more popu-
lar [14, 15]. Various institutes have developed methods for teaching
students by using either traditional paper textbooks or online learn-
ing software [15, 26]. Nevertheless, it is always important that
instructor-student interaction be taken into consideration [16,30,32].
Moreover, it is also essential that the educator motivate students
throughout the learning process [3, 7].

This study starts with the view that (a) interaction is the key factor
to increasing student motivation [23–25], that (b) student motivation
is a major objective of education [7,15], and that (c) a key aspect that
enhances human motivation is the facial expressions of the virtual
instructor during human-virtual character interaction [5, 31]. Given
these considerations, this study attempts to investigate whether the
facial expressions of virtual characters can influence the language
learning process in an L2 Japanese course. This project builds on
prior knowledge about language learning and student motivation,
while also expanding on previously published work that investigates
the interaction process between foreign language instructors and
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learners [1, 4, 11], and on studies concerning the effect of a single
facial expression on language learning [13, 22, 25].

This research is designed to find evidence demonstrating whether
the facial expressions of the other party, in this case, in-game virtual
characters, can influence or not the foreign learning motivation
of the L2 Japanese students. By providing our participants with
the freedom to explore the virtual gaming environment along with
instant facial expression feedback based on their action and input [9],
this study is attempting to answer the following questions:

• RQ1: Do characters’ facial expressions in 3D games affect the
language learning process of L2 Japanese students?

• RQ2: Do participants’ years of learning Japanese affect lan-
guage learning?

• RQ3: Are there gender differences in language learning?

This paper is organized in the following manner. Related work
is presented in Section 2. The methodology is presented in Section
3, and the obtained results are presented in Section 4. The results
are then discussed in Section 5. Finally, the conclusions, limitations,
and future research directions are presented in Section 6.

2 RELATED WORK

Notable games have proven to be effective in stimulating learning
across several domains. Gebhard et al. [9] has developed a scenario-
based game simulation platform for interview training. Monteiro et
al. [18] has created a medical training game that can be implemented
in a medical education program. Borna and Red [2] have developed
a game played in a 3D environment that successfully motivates
people to engage in computer science learning. Linehan et al. [17]
has created a serious tabletop game to train people in collaborative
decision-making behaviors and guide work in performing groups. In
all these different studies, these noteworthy games offer a low-cost
high-efficiency environment for learning.

According to Lier [16], teaching and learning go hand in hand
with interaction. In his study, it was found that students went through
a process of shifting between awareness levels, from affordance
to critical awareness. Irungu et al. [12] found that learner-teacher
nonverbal interaction has significant effects on the academic achieve-
ment of Chemistry learners. Siegal [27], a researcher who observed
students studying in Hiroshima, proposed that interaction should be
weighted based on the needs of the student. Wolfgang’s [33] article
on nonverbal behavior mentions that previous studies have pointed
out a clear relationship between facial emotions and motivational
systems. Finally, Mowrer [19], a prominent learning theorist, in-
dicates that emotion affects human behavior in general and helps
people learn.

There are a few notable games for Japanese learning as well.
The Japanese MMORPG Crystalize, from Cornell University, was
designed to help students learn Japanese vocabulary by learning
new words within conversations. Students (players) can create a
new vocabulary list and then study and review those words. After
collecting a certain number of words, students can complete conver-
sation tasks. Another example of such a game for learning Japanese
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is a language learning game called “Influent.”1 It is a third-person
Japanese vocabulary-learning game whose mechanics are simple.
By selecting an object in the room, players can learn the word for
that item. In the end, there are pop quizzes to test the number of
words memorized. This game has received positive feedback, and
many Japanese learners use it as a “virtual flashcard” to help them
visualize Japanese words when memorizing them. Froschauer et
al. [8] has also developed a culture and language learning game,
ICURA, to help people learn more about Japanese culture. This is
a 3D adventure game and has shown significant learning potential.
Moreover, Woo [34] suggests that the increased interaction offered
by video games has shown us that students can become highly moti-
vated to learn, which is why such educational games have proven so
effective.

Some people also use existing Japanese role-playing games
(JRPGs), such as Pokémon,2 for language learning purposes. The
dialogue in these games is at an introductory level, and many be-
ginning Japanese learners use it as a resource. The drawback of
this approach is that there is no interaction designed to test the play-
ers’ comprehension. According to Brian Tomlinson [28], teaching
materials such as textbooks have been shifting from simple clichd
dialogues to social culture-based content. It is believed that more
realistic content will increase student interest in learning.

Motivation has been proven to have a great effect on student suc-
cess. Woo [34] has verified the fact that motivation is proportional
to cognitive and skill-related performance. Obrentz’s [23] study
on Chemistry students has shown a significant impact of learning
motivation on their final grades, self-efficacy, and control over anx-
iety. Even more, many studies have demonstrated the key factors
that affect motivation. According to Ebata [7], self-confidence, the
experience of success and satisfaction, good relationships between
teachers and students, and a friendly environment are the key mo-
tivation factors. Ebata has mentioned a quote from Atsuta, which
holds that “At the heart of all learning is a person’s belief in his or
her ability to accomplish the task.” The instructors’ attitude and en-
thusiasm are also key in motivating students. Cheng and Dornyei [3]
have developed a list of important factors that affect student motiva-
tion. On the top of that list, a teacher’s interest in the subject matter,
along with how much he/she tries, has a strong impact on student
motivation in L2 language learning. Furthermore, Karaoglu [15]
mentions that creating situations in which students feel a sense of ac-
complishment can ensure students’ positive attitudes and encourage
self-evaluation. Schultheiss et al. [25] performed a test on a large
sample of students regarding the motivational changes they expe-
rienced while undergoing various emotions. The highly motivated
students preferred the low-dominance emotion, and the poorly moti-
vated students preferred the high-dominance emotion. Hudlicka and
Broekens [11] have asserted in their modeling tutorial that emotions
on virtual characters affect gamers’ cognition through a person’s
neuromodulator transmitters.

3 MATERIALS AND METHODS

The methodology and implementation details of this study are pre-
sented in this section.

3.1 Participants
For this between-group study, the participants were recruited through
in-class announcements and e-mails. The participant group was
comprised of 84 individuals aged between 18 and 35 years of age
from a 200/300-level Japanese course. There were 19 male (M =
20.68, SD = 1.62) and 65 female (M = 21.54, SD = 1.81) students.
All students participated on a volunteer basis. All participants have
had previous experienced with video games and have studied at least

1https://store.steampowered.com/app/274980/Influent/
2https://www.pokemon.com/us/

one semester of Japanese. Participants provided written consent
before participating in our study, as dictated by the Institutional
Review Board of our university.

3.2 The 3D JRPG Daigaku Life
We have developed a 3D animated Japanese role-playing game called
Daigaku Life. The story of this game was created based on a personal
study-abroad experience at Nanzan University, in Nagoya, Japan.
In this scenario, the main character, called Takeru, wants to make a
documentary film about his study-abroad life in Japan. To do so, he
attempts to find interviewees. By interviewing his classmates and
teachers, he finally obtains enough clips to make the video (shown in
Figure 1). The game environment is composed of one large outdoor
environment and three in-door environments (two hallways and one
office). Several character models and animations were downloaded
from Mixamo. Additional animations and the blend shapes of the
facial expressions were created in Autodesk Maya by a professional
animator. All 3D models (virtual environment and virtual characters)
were imported into the Unreal Engine. The gameplay and mechanics
were scripted using the Blueprints functionality of the Unreal Engine.
We developed four versions for the game. Each version assigns
one of the examined facial expressions to the virtual characters
participating in the game: neutral, happy, sad, or angry (shown in
Figure 2). Except for the facial expressions that were randomly
assigned to the virtual character, the remainder of the game and its
mechanics were the same for all experimental conditions.

Figure 1: Screenshots of the gameplay, with the main character
exploring various locations.

Players are required to control the main character in order to finish
tasks, make conversation with other characters, and keep moving
on to the next levels. All operations are the same in all the four
versions (facial expression conditions). Indicators are designed to
instruct players regarding how to continue to the next levels. Players
must select the correct responses of the other party, based on their
social identity and level, to move on to the next levels (shown in
Figure 3). If they make the wrong choice, the facial expression of
the virtual character will change from neutral to angry, sad, or happy
or simply stay the same, depending on the experimental condition
the participant was assigned. Finally, a hint box will pop up that
says “use appropriate language.”

3.3 Measurements
In this study, a questionnaire was developed based on the Tour-
Tillery and Fishbach’s [29] motivation questionnaire and the Dornyei
[6] second language learning questionnaire. Toure-Tillery and Fish-
bach [29] have summarized a set of measures for motivation, which
focus on accessibility, evaluation, experience, perception, speed, per-
formance, and choices [29]. In our study, the questionnaire divides
motivation into three core components: language learning motiva-
tion, time spent, and performance. Both, time spent (speed) and
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Figure 2: The four facial expressions of the five characters that the
user interacted with during the gameplay. From left to right: angry,
happy, neutral, sad.

Figure 3: In-game conversation examples. Players must select the
correct response. If they answer incorrectly, the scripted facial ex-
pression will be displayed. Players will need to press “continue” to
proceed.

performance are referenced from Toure-Tillery [29]. The question-
naire includes two questions about language learning motivation,
one question about time spent, and another question about perfor-
mance. The participants answered all the questions using a rating
scale from 1 to 7, with 1 indicating “strongly disagree” and 7 indi-
cating “strongly agree.”

3.4 Procedure

To begin, the participants were randomly divided into four groups,
with 21 participants in each group. The experiment was conducted
in the computer lab of our department. Once the participants arrived,
the experimenter briefed all participants about the procedure of the
study. Before starting the experiment, the participants were asked

to sign the consent form and complete a demographics question-
naire. The consent form was handed to them. The demographics
questionnaire was computer- based. Then, the experimenter helped
the participants set up the game and informed them about the basic
operations of the gameplay.

Next, each participant played one of the four versions of the game.
The participants began to read through the dialogs and select their
responses. No one was allowed to communicate with other partici-
pants during the entire process. After the gameplay, the participants
were asked to fill out a computer-based post-game questionnaire.
Once finished, participants were thanked for their participation, and
then, they were informed of the purpose of the study. The partici-
pants were also allowed to ask any questions upon completion of the
study. The total duration of the experiment was less than 30 minutes.

4 RESULTS

All results obtained from our study are summarized in this section.
All the analyses were performed using IBM SPSS V. 23.0 [21] sta-
tistical analysis software. A one-way analysis of variance (ANOVA)
was used to analyze the obtained data while using the four facial
expressions (game levels) as independent variables and the learning
motivation components as dependent variables. The normality as-
sumption of the measurements was evaluated graphically using Q-Q
plots of the residuals [10]. The Q-Q plots indicated that the obtained
data fulfilled the normality assumption. The individual differences
were assessed using a post-hoc Bonferroni correction if the ANOVA
was significant. Moreover, we also conducted ANOVAs to explore
the effects of years of learning Japanese on learning motivation (four
groups: less than one year, 1-2 years, 2-3 years, and more than
three years), while using the four facial expressions (game levels) as
independent variables and the learning motivation components as de-
pendent variables. We also conducted an independent sample t-test
to explore the influence of gender on the learning motivation com-
ponents. For all statistical tests, p < .05 was deemed as statistically
significant.

4.1 Effects of Facial Expression
In order to answer the research questions, the data on the factor facial
expressions were collected. Unfortunately, there were no significant
effects on the part of facial expression on participants’ performance
(F(3,80) = .91, p = .44), time spent (F(3,80) = 1.905, p = .135),
and learning motivation (F(3,80) = .97, p = .411).

4.2 Effect of Years of Learning Japanese
Considering the fact participants may have different levels of
Japanese learning time, which can be a potential factor affect-
ing learning motivation, the data for the factor years of learning
Japanese were collected during the study. The statistical analysis
showed that the effect of years of learning Japanese was significant
on time spent (F(3,80) = 4.472, p = .004). Post-hoc comparisons
showed that the 1-2-year group (M = 3.91, SD = 1.35) spent sig-
nificantly less time than the less-than-one-year group (M = 5.07,
SD = 1.34) and more time than the more-than-three-years group
(M = 5.33, SD = .82). No significant difference was found between
the 1-2-years group and the 2-3-years group (M = 3.61, SD = .92).
No significant effect on the part of years of learning Japanese was
found on learning motivation (F(3,80) = .863, p = .464) and per-
formance (F(3,80) = 1.508, p = .219).

4.3 Gender Differences
Regarding language learning, gender may have an effect on learn-
ing motivation. For this reason, gender differences were also
explored. The independent sample t-test showed a significant
difference between the male (M = 4.20, SD = 1.31) and female
(M = 2.20, SD = .84) participants in terms of learning motivation;
t(82) = −2.674, p < .01. However, no significant gender effects
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were found on performance [t(82) = −.879, p = .382] and time
spent [t(82) =−1.684, p = .096].

5 DISCUSSION

The purpose of this study was to examine whether game-character
facial expressions would influence the learning motivation of L2
Japanese students. The researchers of this study developed a 3D
animated Japanese role-playing game. Participants were asked to
play the game and complete a post-questionnaire. Findings were
drawn based on self-reported ratings.

In terms of the individual components of learning motivation,
we were not able to find significant results across the examined
experimental conditions (the facial expressions of the virtual charac-
ters). These results partially answer RQ1, regarding whether facial
expressions affect learning motivation. The results suggest there are
no facial emotion-related differences in learning motivation. This is
in line with Nikitin and Freund [22]. In their study about the rela-
tionship between age, facial expression, and avoidance motivation,
they demonstrated that although motivation is related to age, it is
not significantly related to individual facial expressions. Perhaps,
further studies including other factors such as interaction, are needed
to prove their findings. Thus, at this point, it is reasonable to con-
clude that facial expressions have no significant effect on learning
motivation.

For years of learning Japanese, only the time spent component
was significant, which partially answer RQ2, concerning whether
participants’ years of learning Japanese would affect any of the ex-
amined variables. For time spent, the participants who had studied
Japanese for 1-2 years completed the gameplay significantly faster
than those who had studied Japanese for less than one year or more
than three years. A similar result was found by Oxford et al. [24].
Following their research, previous language learning experience
affected instrumental and general motivation at a nearly significant
level. Moreover, Tillery and Fishbach’s [30] research suggests that
motivation can manifest itself in terms of the amount of time it takes
an individual to act in the pursuit of a goal and that time spent can
be applied to various aspects of behavior to measure the strength
of motivation. According to Tillery and Fishbach [30], in a goal-
focused task, the less time participants spend, the more motivated
they are. Therefore, it can be concluded that the participants who
completed the gameplay significantly more quickly had stronger
motivation than the others.

We were also able to find a gender difference for the lan-
guage learning motivation variable, which answer RQ3, regarding
whether participants’ gender affects their motivation to learn a for-
eign language. Based on our results, female participants were more
motivated by the games than male participants. A similar outcome
was found by Oxford et al. [24], indicating that females showed
significantly more motivation based on the integrative and personal
aspect in language learning than males, as well as that males needed
more encouragement to recognize the value of learning a foreign
language. Nicovich et al. [20] also found that regarding computer-
mediated communications, women engage in watching more com-
monly than in doing, causing more observations. Thus, it can be
concluded that because the game story in the 3D JRPG “Daigaku
Life” was simply a media story, the engagement of our female group
made them perceive the virtual characters’ appearance in the game
more realistically than the male group.

6 CONCLUSIONS, LIMITATIONS, AND FUTURE WORK

The main finding of this research demonstrated that virtual charac-
ters’ facial expressions in-game had no significant effect on partici-
pants’ language learning motivation. The second finding was that
the factor years of learning Japanese had a significant effect on the
variable time spent. This means that the participants’ experience of
language learning affected the amount of time they spent completing

the game. The last finding of this study was that the gender of the
participants had a significant influence on language learning moti-
vation. The data analysis results suggest that females were more
motivated than males in terms of language learning.

Three limitations should be mentioned at this point. First, other in-
game elements, such as in-game environment, game story, character
animation, and game interactivity, could have influenced the results
of the study, resulting in biased data. Second, the research did not
involve the use of an eye-tracking device to record the attention of
all the 84 participants, due to the limited number of eye-tracking
devices available. This means that the effect of facial expressions
may not have been measured precisely, because the participants
may not have paid much attention to the in-game characters’ facial
expressions. Third, the vast majority of the sample consisted of
female participants. Thus, considering Nicovich et al.’s [20] research,
which has indicated that males are more interested in interactive
media, our sample size might have affected our results of the other
examined variables.

It is recommended that this type of research be applied to other
language areas to validate its findings and applicability. To develop
stronger evidence, additional studies in different subject domains
and settings must be conducted. As an extension, based on the sig-
nificant findings of this study, more research should be performed by
the developers of learning games on the various aspects that are in-
volved in order to maximize the language learning effect. In addition,
a simplified game design for use in research is required. Elements
potentially influencing the experimental outcome should be con-
sidered in advance and eliminated during the development process.
These include a complex game environment, background music, and
complex game controls. Lastly, an eye-tracking device should be
used when asking people to interact with a gaming environment.
This will ensure the precision of the data collected on participants’
attention allocation. All these are aspects we are planning to explore
in our future work.
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