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Abstract 
 

Asynchronous language learning tools have become commonplace due to shifts in 
technology and access to online learning. However, many tools prioritize 
immediate correction and validation over implicit interactions that facilitate 
self-correction, such as confirmation prompts or recasts. As a result, learners who 
use these tools have limited exposure to exchanges found in authentic 
conversation. A game-based module was designed to incorporate implicit 
interactional feedback as a learning strategy for beginner Japanese language 
learners. The module incorporated adult learning principles, multimedia 
principles, and game-based learning strategies to create a situated, low-stakes 
learning environment. A usability evaluation involved individual, synchronous 
sessions with beginner learners and a native Japanese speaker. Learning 
effectiveness data was collected from 15 participants via an asynchronous 
playthrough, and attitudinal data were collected via a post-instruction 
questionnaire. Usability testing results led to additional audio interactions and 
refinements in in-game instruction. Learning effectiveness results demonstrated 
high overall performance in module assessments, and participants reported 
positive engagement and heightened confidence. The role of implicit interactional 
feedback was inconclusive, likely due to the module’s short duration. The 
game-based format showed promise as an engaging instructional method, with 
participants responding positively to the gameplay, use of audio, and task 
repetition. Future iterations should expand content and game duration to increase 
the likelihood of implicit feedback encounters during gameplay. 

 
 

Introduction 
 

Over the past decade, the use of asynchronous learning tools has grown quickly, making 
self-directed and flexible study more accessible to a wider range of learners (Huang et al., 2023). 
This trend appears in language learning as well, where online platforms and applications make it 
possible for learners to study at their own pace. While these tools are helpful for self-guided 
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learning, they are often centered on corrective strategies, where learner feedback is limited to 
whether responses are correct or incorrect (Loewen, 2012; Rahimi et al., 2024; Shadiev & Feng, 
2024). This type of feedback is critical for language acquisition but does not reflect how people 
communicate in real conversation. As asynchronous language tools become more widespread, 
instructors and designers will need to adjust their approaches to meet learner needs. One 
approach may be the introduction of implicit feedback to asynchronous learning interactions. 
Implicit feedback is a well-documented strategy in synchronous settings not commonly explored 
in asynchronous tools. The goal of this project was to design and evaluate a learning resource 
that incorporates implicit interactional feedback as a learning strategy. 
  
Problem Statement 

Asynchronous language learning tools such as mobile apps, chatbots, message boards, 
and online education platforms often emphasize immediate, corrective feedback for language 
learners. When a learner responds incorrectly to a question, the tool signals that an error was 
made and sometimes provides the correct answer. This approach is known as explicit corrective 
feedback (Loewen, 2012). While this approach is beneficial for language acquisition, it does not 
reflect the wider scope of feedback received in authentic, synchronous communication 
(Jauregi-Ondarra et al., 2022). 

Natural conversation is not always a linear process. People sometimes repeat words to 
clarify meaning, or ask for confirmation when something is unclear. These interactions provide 
contextual clues when communicating, and can prompt speakers to correct themselves without 
the need for explicit guidance. In language acquisition research, this is referred to as implicit 
feedback. One example of this is self-repair, or when a speaker notices a problem with something 
they said, then independently restates or clarifies it (Schegloff et al., 1977).  

According to Loewen (2012), these interactions engage deeper cognitive processing and 
heighten learner awareness, which can in turn support learner confidence and language 
competence. Loewen notes that while this form of implicit feedback is often more effective for 
learners with prior knowledge, beginner learners can still benefit from early practice with 
implicit feedback interactions in conversational settings. In this paper, implicit interactional 
feedback refers to natural conversational responses that prompt learners to self-correct through 
implicit cues rather than through direct correction. While this type of feedback typically occurs 
in real-time social interaction, this project explored whether a similar effect could be simulated in 
a game-based environment. 

Asynchronous language learners have limited exposure to interactions that support 
interactional competence. These interactions include skills like clarification and repetition, which 
allow speakers to resolve misunderstandings and negotiate meaning in conversation. Because 
most platforms emphasize correction and grammatical accuracy over conversational strategies, 
learners may become proficient with structured tasks, but face challenges when communication 
breaks down. Roever and Ikeda (2024) evaluated 150 English as a Second Language (ESL) 
learners and found that interactional competence is closely associated with overall speaking 
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proficiency. In this study, learners who demonstrated strong grammar and vocabulary in oral 
tasks still performed poorly on speaking assignments that required turn-taking, conversational 
repair, or other interactional demands. 

While asynchronous learning platforms reach many users worldwide, learners are often 
exposed primarily to corrective feedback, which may leave some without the interactional skills 
to handle communication breakdowns, limiting the transfer of practice to authentic 
communication. 
 
Target Audience 

The target audience for this project was adults studying beginner-level language 
asynchronously. As adult learners, this group draws from a variety of backgrounds, experiences, 
motivations, and learning preferences (Knowles et al., 2015). As asynchronous learners, they 
study independently across a range of platforms and technologies, often without access to peer or 
instructor interactions. And as users studying via electronic devices, they face different cognitive 
demands than in face-to-face environments, requiring careful attention to both instructional and 
interface design (Mayer, 2009). This combination of adult and asynchronous learner 
characteristics produces a wide range of social, physiological, cognitive, and affective 
considerations. Table 1 summarizes these learner characteristics and implications for the 
instruction design. While the broader problem applies to asynchronous learners across different 
languages, this project focused on beginner-level Japanese language learners at a local 
community college, as they provided an accessible test group for design and evaluation. 
 
Table 1 
Learner Characteristics and Implications on Instruction 
 

Category Learner Characteristics Implications on Instruction 

Social ●​ Adult learners 18 and over 
●​ Varied educational and 

cultural backgrounds 
●​ Geographically and 

culturally diverse 
●​ Studies independently 

without teacher or peer 
interaction 

●​ Provide clear guidance and 
model examples 

●​ Use neutral and inclusive 
language 

Physiological ●​ Learning across a range of 
platforms and technologies 

●​ Diverse sensory and 
mobility needs 

●​ Ensure accessibility 
●​ Specify or design to 

support technical 
requirements (bandwidth, 
device specs) 
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Category Learner Characteristics Implications on Instruction 

●​ Varying levels of digital 
literacy 

Cognitive ●​ Beginner-level proficiency 
●​ Varied prior language 

experiences 
●​ English-speaking 
 

●​ Provide implicit feedback 
interactions 

●​ Employ adult learning 
strategies (Knowles et al., 
2015) 

Affective ●​ Motivated by personal or 
professional goals 

●​ Values autonomy and 
self-paced learning 

●​ Values relevance and 
practical application 

●​ May become discouraged 
if progress is not visible 

 
 

●​ Indicate learner progress 
●​ Support flexibility and 

personalization 
●​ Use ARCS motivational 

strategies (Keller, 2010) to 
build confidence 

●​ Use Mayer’s (2009) 
Cognitive Theory of 
Multimedia Learning 

 
Project Need and Gap Analysis 

As noted in the problem analysis section, current asynchronous tools prioritize correction 
and explicit feedback over implicit feedback and conversational strategies, which creates a 
learning gap between structured learning and adaptive interaction (see Table 2). This gap exists 
partly by design, as explicit feedback is valuable at the beginner stage. Beginner learners often 
lack the foundation to recognize subtle cues, so direct correction can help to make errors visible 
while providing a clear model to imitate (Loewen, 2012; Lyster & Ranta, 1997). Explicit 
feedback also reduces cognitive load by eliminating ambiguity (Sweller, 1988), which is critical 
at a stage where learners are still acquiring basic vocabulary and language structures. The 
learning gap also persists because of the way many asynchronous tools are designed. The 
“correct vs. incorrect” model of feedback is straightforward for developers to automate, which 
can contribute to efficiency, scalability, and usability, while conversational interactions require 
more complex programming. 

The result is a disconnect between training and practice. Learners may demonstrate 
accuracy on assessments, but lack the interactional competence required to handle ambiguity in 
real conversation. Research indicates that implicit feedback encourages noticing, self-repair, and 
deeper processing, all of which support communicative development (Loewen, 2012; Lyster & 
Ranta, 1997; Taguchi, 2009). By introducing these cues to asynchronous environments, learners 
could develop both accuracy and adaptability, and increase confidence in real-world situations.  
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Table 2 
Current and Desired States in Asynchronous Language Learning 
 

Current State (Typical Tools) Desired State (Project Intervention) 

Emphasis on explicit feedback Use of implicit feedback alongside explicit 
feedback 

Use of a linear response-correction strategy. 
Platform responds to learner responses with 
correction or validation 

Use of context-based interaction that 
encourages self-repair. Platform responds to 
learner responses with repetition, clarification, 
etc., allowing the learner to repair or 
self-validate their response 

Learners demonstrate accuracy but limited 
adaptability 

Learners develop both accuracy and 
adaptability 

 
This gap between the current and desired state informed the direction of the project. The 

goal of this project was to design and evaluate a learning resource that used implicit interactional 
feedback as a strategy to develop interactional competence in beginner-level Japanese language 
learners studying asynchronously. 
 

Literature Review 
 

A literature review examined three areas relevant to the project: the educational problem 
of limited interactional feedback in asynchronous language learning, characteristics of adult 
learners, and instructional strategies that could address this problem for this audience. 
 
Educational Problem 

Research in second language development distinguishes grammatical accuracy from the 
ability to comprehend meaning in interaction. Kramsch (1986) introduced the concept of 
interactional competence to emphasize strategies such as negotiation, clarification, and repair. 
Young (2011) expanded on this by showing that interactional competence develops through 
recurring activities such as turn-taking and managing communication breakdowns, rather than 
solely through rigid practice in grammatical accuracy. While interactional skills are typically 
acquired in social settings, they can be simulated in instructional contexts. For adult 
asynchronous learners, this calls for learning experiences that move beyond correction-focused 
tasks in order to support communication confidence. 

The literature also connects to findings on corrective feedback. Loewen (2012) noted that 
explicit correction is beneficial for beginners because it reduces ambiguity; Loewen also noted 
that implicit feedback deepens noticing and encourages self-repair. Additionally, Jauregi-Ondarra 
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et al. (2022) argued that interactional competence develops alongside grammatical accuracy, 
highlighting the need to integrate both forms of feedback in language acquisition. Together, these 
studies suggest that while corrective feedback is valuable, relying on it alone leaves learners 
without the interactional tools required for authentic communication. These findings suggest the 
problem in asynchronous tools is not a lack of feedback but a narrow focus on explicit 
correction, and an omission of strategies that develop interactional competence necessary for 
real-world communication. 
 
Adult Learners 

Adult learners have unique characteristics that affect how they engage with instruction. 
According to Knowles’ theory of andragogy, adults are self-directed, goal-oriented learners with 
diverse backgrounds and motivations (Knowles et al., 2015). Wlodkowski (2008) expanded on 
this theory, noting that adult motivation is dependent on conditions of inclusion, attitude, 
meaning, and competence. Based on these theories, adults are most engaged when learning feels 
relevant and when progress is visible, since the perception of growth contributes to confidence 
and motivation for learning. 

Beginner learners have a limited schema for Japanese grammar and vocabulary, which 
makes it difficult for them to notice or repair errors without support. Because of this limitation, 
explicit correction plays a key role in reducing ambiguity and providing clear models that 
beginners need to move forward. However, correction alone does not provide the necessary 
opportunities for practice with interactional strategy (Loewen, 2012; Taguchi, 2009). This 
limitation is compounded by the fact that many adults study independently without peer or 
instructor interaction, and therefore their exposure to authentic conversation is limited, or does 
not occur frequently enough to reinforce learning. 
 
Promising Instructional Strategies and Methods 

In order to effectively address the feedback gap in asynchronous learning, the project’s 
design pulled from experiential learning strategies with cognitive and motivational support. 
Game-based learning offers a method of delivery where learners can practice interaction through 
problem-solving and contextualized feedback. Gee (2005) identified principles for the 
development of effective game-based learning, including situated meaning, interaction between 
the player and game, and the argument that tasks should be progressively challenging but 
achievable to sustain engagement. Mayer's (2009) multimedia learning theory supports this 
approach with guidance on how game-based experiences can be designed. Mayer emphasized 
principles such as signaling, segmentation, and redundancy to support effective learning. These 
strategies can help to manage cognitive load while providing clearer guidance to asynchronous 
learners.  

Additionally, Keller’s (2010) ARCS model offers a framework for maintaining learner 
motivation across self-paced study. The ARCS principles (Attention, Relevance, Confidence, and 
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Satisfaction) can help learners stay invested through goal-oriented tasks, and build confidence by 
completing challenges (Wlodkowski, 2008). 

These learning theories, strategies, and methods create a cohesive learning strategy for 
asynchronous environments. Game-based interactions foster experiential learning, and cognitive 
principles provide structure while reducing cognitive load. Together, these approaches are 
supported by motivational design frameworks that build confidence and engagement. 
 
Summary 
​ The literature highlights a need for asynchronous instruction that integrates implicit 
feedback to build interactional competence. Research on language acquisition emphasizes the 
value of implicit feedback and self-repair (Loewen, 2012; Taguchi, 2009), while adult learning 
theories stress relevance and visible progress (Knowles et al., 2015; Wlodkowski, 2008). And 
finally, because the target audience already engages with asynchronous digital platforms, 
game-based learning can serve as a familiar method of delivery for this instruction. 
 

Project Design 
 

The goal of this project was to design and evaluate a learning resource that used implicit 
interactional feedback as a strategy to develop interactional competence in beginner-level 
Japanese language learners studying asynchronously. The following sections describe the design 
of the resulting instruction, including the scope and sequence, performance objectives, an 
overview of the gameplay, and the technologies used to create it. 
 
Instructional Scope and Sequence 

The instruction was designed as a one-hour lesson teaching spatial placement in 
Japanese: for example, “the book is below the table” and “the shop is in front of the station.”  
This was structured around the grammar pattern ＸはＹのＺです (X wa Y no Z desu, "X is at 
position Z of Y"). This particular lesson was chosen for three main reasons. First, it was 
appropriate for upper-beginner Japanese language learners and aligned with scaffolding in other 
platforms such as Duolingo (n.d.), Genki (Banno et al., 2020), and Marugoto (Japan Foundation, 
n.d.). The timing of the lesson also aligned with the curriculum schedule of the anticipated 
participant group. Second, a lesson about spatial placement was well-suited for representation in 
a game environment. As spatial placement is concrete by nature, objects and positions could be 
illustrated clearly on-screen without additional context. Third, the scope was determined by the 
designer’s intermediate working proficiency in Japanese, which reduced the need for subject 
matter expert consultation during development. 

Several grammatical elements were not included in the scope of the instruction. Japanese 
includes verbs for existence that differentiate between objects and living things. あります 
(arimasu) and います (imasu) were not included in the lesson, and the basic copula です (desu) 
was used instead. This decision was made to keep the focus on spatial vocabulary and to not 
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overload the lesson. Japanese conversation also incorporates a cultural repetition called hanpuku, 
where the speaker repeats all or part of what was said to them as a way to show engagement. For 
example, when someone says “I went to Mount Fuji this weekend,” the listeners might respond 
with “Mount Fuji?” (Maynard, 1989). This was omitted to ensure hanpuku was not 
misinterpreted as the implicit feedback mechanic. 

The scope of the instruction was organized into three main learning chunks: (a) gameplay 
mechanics, (b) relevant vocabulary, and (c) object placement identification, which included the 
grammar instruction. Gameplay mechanics included player controls and navigation, interaction 
with game elements and Non-Player Characters (NPCs), and interpretation of in-game 
objectives. Vocabulary words included location and position words used in the spatial grammar 
lesson, as well as additional food and flavor words that complemented the restaurant setting. For 
a full list of vocabulary words used in the instruction, see Appendix A. Lastly, the module 
focused on the grammar pattern ＸはＹのＺです, which learners used to identify the location of 
objects. 
 
Performance Objectives 

The instruction scope was organized into subtopics with measurable performance 
objectives, though not all components were assessed for mastery in the conventional sense (see 
Table 3). Players were required to learn the game mechanics to navigate the restaurant and 
complete tasks, but their performance was not formally measured. All vocabulary words were 
assessed in formative assessments, but the food and flavor words, such as ramen, spicy, etc., 
were taught primarily as supplementary vocabulary for the game’s activities. The primary 
learning objective centered on the spatial grammar pattern, and the performance objectives 
below were established to support this goal. At the end of this instruction, learners would be able 
to identify and locate objects when given directional cues that follow this pattern, with at least 
70% accuracy in a 10-question assessment. 
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Table 3 
Performance Objectives 
 

Chunk / Topic Sub-Topics Performance Objectives 
(Learners will be able to …) 

1. Gameplay mechanics 
 
2. Spatial placement 
vocabulary  
 
3. Object placement 
identification 

1.1 Navigation and NPC 
interaction 
 
2.1 Location vocabulary (table, 
refrigerator, etc.) 
 
2.2 Position vocabulary 
(above, inside, etc.) 
 
3.1 Spatial grammar (ＸはＹの
Ｚです) 
 

1.1.1 … navigate their avatar 
to locations in-game with 
100% accuracy, given  
in-game instructions 
 
1.1.2 … interact with NPCs 
and in-game objects with 
100% accuracy, given in-game 
instructions 
 
2.1.1 … recognize location 
vocabulary with 100% 
accuracy, given a vocabulary 
identification quiz 
 
2.2.1  … recognize position 
vocabulary with 100% 
accuracy, given a vocabulary 
identification quiz 
 
3.1.1 … interpret the grammar 
pattern (ＸはＹのＺです) by 
identifying correct object 
placement with 70% accuracy, 
given a summative assessment 

 
Instructional Strategy and Methods 

This project used game-based learning as an instructional strategy to support 
asynchronous adult learners. Game-based learning kept the player situated in a low-stakes 
learning environment, which supported Gee’s (2003) arguments that meaning is best acquired in 
context and through repeated practice. Mayer’s (2009) principles of multimedia learning 
complemented this by providing guidance on the interface design, as well as use of text, images, 
and audio to support learning while minimizing cognitive load. 
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The performance objectives were scaffolded to reduce cognitive load. Activities 
progressed from basic navigation and vocabulary acquisition to increasingly complex grammar 
tasks with each level. To account for the lack of real-time instruction, each new activity 
introduced content with examples and direct modeling, and reiterated that new content through 
in-game activities. This approach supported learner-centric problem solving, which aligned with 
Knowles et al.’s (2015) principles of self-direction, relevance, and problem-centric engagement. 
Additionally, the progressive difficulty of each level reflected Gee’s (2005) concept of 
“pleasantly frustrating” learning, where tasks are designed to be challenging but achievable 
(p.10). 

Game levels were designed to follow the same structure, in a way that mirrored Keller’s 
(2010) ARCS Model of Motivational Design. Each level started with the manager NPC 
welcoming the player to another day at the restaurant. The manager’s dialogue described the 
level’s learning activities, but framed them in a way that tied the activity to the job and setting. 
The player then completed a self-paced learning activity and formative assessment, then the 
manager closed the level by reiterating the lesson outcomes and use case. The manager then 
thanked the player for their hard work, and previewed how the new information would be used in 
the next level. This structure addressed each component of Keller’s model: the opening dialog 
gained attention and established relevance, the self-paced activity supported confidence through 
achievable tasks, and the closing preview reinforced satisfaction and motivated continued 
engagement. 

Implicit interactional feedback was simulated by adding confirmation prompts to 
interactions between the player and NPC coworkers. These interactions were designed to mirror 
a workspace conversation, where one person asked another where something was located. While 
these prompts could not replicate a full conversational exchange, they were designed to 
encourage the same reflective pause when prompted with implicit cues. 
 
Gameplay 

The module’s lesson and assessments were delivered in a top-down video game called 
“Achi-Kochi-Tei.” In this game, the player assumed the role of a waiter at a new Japanese 
restaurant. The core gameplay involved running back-and-forth between customers and 
restaurant staff NPCs, to deliver as many food orders as possible before the timer ran out. The 
name of the game and restaurant, “Achi-Kochi-Tei,” translates literally to “Here-and-There 
Restaurant,” and was chosen to describe the player’s movement throughout the game. 
Screenshots of the game interface are included in Appendix B. 

The module was organized into three parts. Levels 1-5 facilitated the self-paced 
instruction, and included short formative quizzes to assess the learner. Level 6 administered an 
in-game summative assessment, which required the player to correctly deliver seven out of 10 
(70%) orders. The timed mode was played like a traditional arcade game, and was a culmination 
of the learning content and game mechanics in the previous sections. Table 4 summarizes the 
activities and assessments addressed in each level. 
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Table 4 
Activities Completed in Each Level 
 

Level Activities Assessments 

1 ●​ Intro to basic game mechanics 
●​ Food and location vocabulary 

●​ Vocabulary identification quiz 

2 ●​ Basic game mechanics 
●​ Position vocabulary 

●​ Vocabulary identification quiz 

3 ●​ Grammar lesson (ＸはＹのＺで
す) 

●​ Pre-instruction quiz 
●​ Post-instruction quiz 

4 ●​ Flavor vocabulary 
●​ Intro to ramen chef instructions 

●​ Vocabulary identification quiz 
●​ Ramen chef instruction quiz 

5 ●​ Intro to customer order-taking 
game mechanic 

●​ Intro to sushi chef instructions 

●​ Customer order-taking quiz 
●​ Sushi chef instruction quiz 

6 ●​ Summative assessment ●​ Deliver 70% customer orders 
correctly by getting order 
locations from ramen and sushi 
chefs 

5000 (Timed Mode) ●​ Deliver as many orders as 
possible 

●​ N/A 

  
​ The customer order, pickup, and delivery process served as the main grammar-related 
gameplay mechanic. In this process, players located customer NPCs in the main restaurant area, 
and interacted with them to take their order. After receiving an order, the player would speak 
with either the ramen or sushi chef, and the chef would describe the location of the order using 
the grammar pattern: for example, “The ramen is inside the refrigerator." Three or more images 
appeared on screen, with only one displaying the correct image of a bowl of ramen inside a 
refrigerator. The player then selected one of the images to pick up the order, then returned to the 
customer to complete the delivery. The game continued as the user moved on to another 
customer. This design was intended to reinforce the use of the grammar pattern through repeated 
use in context (Gee, 2003) with increasing complexity. Figure 1 illustrates the distractor images. 
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Figure 1 
In-Game Distractor Selections 

 
Note. The circled image represents the correct response to the chef’s instructions, "The ramen is 
inside the refrigerator.” The other images are incorrect and presented to the player as distractors. 
 
Implicit Feedback 

Both implicit and explicit feedback were programmed to appear dynamically based on 
the player’s correct-to-incorrect ratio, and based on the player’s exposure to the vocabulary 
during their playthrough. Feedback responses were not shown for the first three attempts at a 
vocabulary word, which allowed the player to build familiarity before the game intervened 
(Loewen, 2012; Lyster & Ranta, 1997). Implicit feedback was triggered when the player’s 
correct-to-incorrect ratio was 80% or higher, suggesting the player had become familiar with the 
vocabulary word but made an error. Instead of immediately marking the response as incorrect, a 
confirmation prompt would appear asking, “Are you sure?” or a similar variation. Players would 
then confirm their selection by choosing “Yes,” or close the implicit feedback dialog by choosing 
“No” to select a different response. This design strategy was intended to encourage players to 
pause, reflect, and reconsider their responses. Explicit feedback was triggered when the player’s 
correct-to-incorrect ratio was less than 30%, suggesting the player was having difficulty with the 
vocabulary word. Rather than penalizing the incorrect selection, a dialog appeared with a more 
direct message to reiterate the target response: "Hmm, this one's not correct. Keep looking for 
ラーメンはテーブルのした。” (Ramen wa teeburu no shita. "The ramen is below the table.") A 
distractor was then removed from the list of options. 

A single response type was used for both implicit and explicit feedback to simplify 
evaluation and reduce complexity for beginner learners. Using one prompt per feedback 
condition also allowed for a cleaner assessment of the game mechanic. Table 5 summarizes 
conditions that trigger feedback. 
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Table 5 
Performance Conditions That Trigger Implicit or Explicit Feedback 
 

Type of Feedback Correct-to-Incorrect Ratio Reasoning 

Implicit 80% correct or higher Player is familiar with the word but 
made an unexpected error. Implicit 
feedback is shown to encourage 
self-correction 

Explicit Less than 30% correct Player is having difficulty with the 
word. Explicit feedback is shown to 
reduce ambiguity and reiterate the 
target response 

 
Thresholds for minimum exposure (three attempts) and corrective feedback (80% for 

implicit and 30% for explicit) were not derived from a specific empirical study. These values 
were selected to provide corrective support with minimal interruption to gameplay.  
 
Technical Implementation 

Godot Engine (n.d.) was selected as the primary development and delivery tool based on 
its cost, ease of use, and dependability. Godot is a cross-platform, open-source game engine used 
to create video games, and it has widespread user support and up-to-date documentation. This 
project utilized Godot’s multiplatform features to embed the instruction directly in a website as a 
desktop-only web application. This decision reduced the need to develop for different screen 
sizes in mobile devices. 

The completed project was hosted on itch.io, a free web hosting service used by 
educators and game hobbyists to publish their projects online. It was chosen primarily for site 
stability and user safety, as well as its built-in access control through a password protection 
feature administered by the designer. This feature helped to ensure non-participant data would 
not contaminate the event logs. Additionally, participants were not required to sign up for an 
account to view the instruction, and the webpage could be accessed through most popular 
browsers. This ensured the module was accessible to participants across a wide range of devices.  

Google Forms was used to deliver a post-instruction questionnaire to participants. This 
platform was chosen for its easy set up as well as its familiarity to the expected participant group. 
As the Google form was tied to the designer’s account, the participant responses could also be 
protected from unwanted access. Additionally, the built-in Apps Script tools also facilitated data 
transfer into Google Sheets for analysis. Adobe Illustrator was used to design game sprites and 
other visual designs, and ChatGPT was used for placeholder images and supplementary sprite 
designs. ElevenLabs (n.d.) was used to create AI-generated Japanese audio for NPC dialog. 
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Methodology 
 

The goal of this project’s evaluation was to explore the usability, learning effectiveness, 
and learner attitudes toward the instructional module. The process was conducted in two phases: 
(a) a usability evaluation prior to deployment, and (b) a learning effectiveness and attitudinal 
evaluation. Prior to the usability evaluation, the target recruitment pool for the learning 
effectiveness evaluation was JPN 201/202 at a local community college. However, recruitment 
was redirected to the JPN 101/102 sections in order to ensure an adequate sample size. Several 
design adjustments, including increased English scaffolding, were made to support the lower 
proficiency level. The following sections detail the steps taken for recruiting participants and 
collecting the evaluation data. 
 
Usability 

A series of usability evaluations took place via one-on-one, synchronous Zoom sessions. 
This evaluation focused on identifying technical and user interaction issues prior to 
administering the learning effectiveness evaluation. 
 
Participants 

Participants (N = 3) included two beginner-level Japanese language learners (n = 2) and a 
native Japanese speaker with tutoring experience. Participants U-01 and U-02 were selected 
because their Japanese proficiency level closely matched the level of the target audience. U-01 
studied Japanese in high school and college, and reported that they were not comfortable reading 
hiragana and katakana. They had never used language learning apps to practice Japanese, but had 
experience playing video games. U-02 studied Japanese in grade school as part of a third 
language requirement. They reported that they remembered some hiragana, but that their 
katakana was “very weak.” They had prior experience with language applications like Duolingo, 
but did not play video games. U-03 was a native Japanese speaker who was selected to provide 
feedback on language accuracy and lesson delivery. They reported no prior use of language 
learning applications, but reported experience playing video games. 

 
Instruments 

Usability evaluations were conducted through a series of synchronous Zoom sessions. 
The usability protocol was adapted from the moderated testing script outlined in Rocket Surgery 
Made Easy (Krug, 2010), and employed a think-aloud approach during task completion. This 
approach allowed for real-time observation of participant interactions and immediate 
identification of areas of confusion, which was critical for identifying and addressing issues prior 
to asynchronous deployment (see Appendix C). 
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Learning Effectiveness and Attitudinal Evaluation 
The learning effectiveness and attitudinal evaluation took place across two weeks of a 

college Spring semester, with each participant completing the instructional module 
asynchronously. This evaluation focused on the module’s learning effectiveness, as well as 
changes in learners' perceptions of confidence and motivation toward studying Japanese. 
Participants were instructed to complete the game in a single session, then submit a 
questionnaire. 
 
Participants 

Participants were recruited from students enrolled in JPN 101 (Elementary Japanese I) 
and JPN 102 (Elementary Japanese II) at a local community college. The original target 
population was students at the JPN 201/202 level, as learners at this stage typically have the 
foundational Japanese knowledge required to engage with implicit interactional feedback. 
However, at the recommendation of the course instructors, recruitment was redirected to JPN 
101/102 to ensure an adequate sample size. Students from JPN 102 represented the closest match 
to the original target population. 

The instructors offered extra course credit to their students for voluntary participation in 
the current study. A sign-up sheet was distributed prior to the evaluation period, and an email 
was sent with the module’s web address and login information was sent to 22 volunteers. In total, 
15 participants (N = 15) completed the instruction. Of those, 14 (n = 14) completed the 
post-instruction questionnaire. 
 
Instruments 

Two instruments were used to collect evaluation data: an in-game event log and a 
post-instruction questionnaire. The event log captured each participant’s activities to measure 
performance, while the questionnaire collected demographic and attitudinal data after the 
instruction was complete. 

Data was transmitted to Google Forms at the end of each level. Event log interactions 
were recorded with timestamps to measure playthrough performance and duration, and 
performance scores throughout the game were used to determine learning effectiveness. In Level 
3, players completed a four-question pre-instruction quiz to establish baseline grammar 
knowledge. After the lesson was completed, a post-instruction quiz utilizing the same four 
questions was administered for comparison. Levels 4 and 5 measured application of the grammar 
pattern using additional game mechanics, and Level 6 administered a summative test that 
required the player to answer seven out of 10 (70%) questions correctly. 

The game recorded player activities related to vocabulary words and grammar usage for 
the duration of their session. In single-word vocabulary assessments, the game recorded both the 
target and player-selected word to measure performance. Similarly, in grammar-related 
assessments, the game recorded targets and selection for both location and position. Implicit and 
explicit feedback encounters were logged to evaluate whether feedback resulted in the player's 
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self-correction. Logging encounters also provided a way to evaluate whether feedback was 
triggered at an appropriate frequency during gameplay. 

Demographic and attitudinal data were collected via a post-instruction Google Forms 
questionnaire. This questionnaire consisted of 26 items categorized by learner background, 
method of delivery (which covered interface design, gameplay mechanics, and technical 
interaction), encounters with implicit feedback, and perceived learning effectiveness. Items were 
rated on a five-point Likert scale in ascending order, ranging from strongly disagree to strongly 
agree, and open-ended questions were included for additional participant insights. (See Appendix 
D). 
 

Results  

The following sections report findings from both evaluations, beginning with usability 
results and subsequent revisions, followed by learning effectiveness and attitudinal evaluation 
results. 
 
Usability 
 
Findings 

The usability evaluation included observations of each session, followed by an 
open-ended Q&A section. Overall, participants (N = 3) demonstrated no difficulties accessing 
the instructional module or completing required tasks in each level. In sections where 
participants were unsure of how to proceed with tasks, they were all able to locate the 
instructions in-game. 

At the start of the game, two participants (U-01, U-03) initially tried to use the mouse to 
move the character and interact with NPCs. Both recalled the instructions from the in-game 
tutorial and quickly adapted to the keyboard controls. 

Levels 1, 2, and 4 included vocabulary learning sections that used interactive elements to 
play audio pronunciations. After the player clicked a block, interaction was disabled to signal 
completion, and the player was prompted to continue to the next word. In each session, 
participants attempted to re-click the completed blocks to replay the audio. During the Q&A, 
they each expressed an interest in replaying pronunciations to review the words as much as they 
desired. U-01 also commented that some of the vocabulary audio was too quiet for them to hear, 
specifically the あ sound in あまい (amai, “sweet”). 

In Level 5, U-02 and U-03 were initially unsure of how to complete the customer 
delivery tasks, and needed to return to the manager NPC to repeat the instructions. After 
clarifying the task with the NPC, they were able to continue. 

Only one technical issue was identified, and it was unique to U-01. They encountered an 
issue where interactions with NPCs sometimes resulted in a dialog loop. When the participant 
clicked the spacebar to interact with an NPC, the dialog box would close and immediately 
restart. Despite the issue, U-01 was able to complete all levels.  
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Revisions 

Revisions were prioritized based on impact on usability, navigation, potential for 
improving learning outcomes, and level of effort to implement. 

The dialog loop issue experienced by U-01 could not be duplicated during post-session 
testing and was not observed in the other usability sessions. This issue was not resolved prior to 
the learning effectiveness evaluation. 

The vocabulary learning blocks in Levels 1, 2, and 4 were revised to play the audio 
pronunciation anytime they were clicked, allowing the player to review pronunciation while the 
vocabulary word’s image and text were still displayed on screen. The vocabulary quiz blocks 
were also updated to re-enable audio replay after the quiz was completed, which created another 
opportunity for review before ending the level. Figure 2 illustrates player interaction with 
vocabulary learning blocks. 
 
Figure 2 
Player Interaction With Vocabulary Learning Blocks 
 

 
 
Note. The square figure with the white triangle is the player avatar. The player is interacting with 
a vocabulary learning block for “refrigerator,” which plays an audio pronunciation in Japanese 
any time it is clicked. The ability to replay audio was added following usability testing. 
 

Vocabulary audio clips were reviewed and regenerated using AI tools to address U-01’s 
comment regarding the quiet syllable in あまい (amai, “sweet”). Other clips with audible pops 
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were also identified and corrected during this revision. Based on the positive response toward the 
vocabulary audio, new audio content was added in other sections of the instruction. NPC dialog 
was generated for every food, location, and placement combination to supplement grammar 
activity sections. These dialog clips were added to sections where a chef gave instructions or 
confirmed correct player decisions. For example, when the player interacted with a chef to 
receive an order, a dialog would play to support the grammar pattern displayed on screen: “ラーメ
ンはれいぞうこのなかです。” (Ramen wa reizouko no naka desu. “The ramen is inside the 
refrigerator.”) 

U-02 suggested adding English translations to vocabulary quizzes and closing dialog. In 
the original version, vocabulary quizzes displayed the target word in Japanese after the user 
identified it correctly. Additionally, all new vocabulary words introduced in the level were listed 
in the closing dialog to reinforce learning. In the revision, English translations were added to 
provide additional scaffolding for beginner learners. Figure 3 illustrates how vocabulary words 
were listed in the closing dialog before and after the revision. 
 
Figure 3 
Level Recap Dialog Before and After Revision 
 

 
 
Note. English translations were added to the level recap following usability testing. The original 
version is shown at the top, and the revised version is shown below. 
 

NPC dialog in Level 5 was updated to address task clarity issues experienced by U-02 
and U-03. In the original version, correct order pickup selections were confirmed via NPC 
dialog: “すっぱいラーメンは、でんしレンジの　みぎです。” (Suppai ramen wa denshirenji no 
migi desu. “The sour ramen is to the right of the microwave.") The line, "Deliver it to the 
customer!” was added to the dialog to provide the player with clearer guidance to complete their 
task. Figure 4 shows the updated NPC dialog following this revision. 
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Figure 4 
NPC Dialog After Revision 
 

 
 
Note. The line “Deliver it to the customer!” was added to the NPC dialog in Level 5 following 
usability testing, to improve task clarity. 
 

Lastly, participants suggested several features that were not implemented due to time 
constraints. These included a visual indicator to show when the player was delivering food, the 
ability to save and resume progress, and an in-game glossary. Table 6 summarizes key usability 
findings and revisions. 
 
Table 6 
A Summary of Key Usability Findings and Revisions 
 

Finding Revision 

Dialog loop when using the spacebar to 
interact with NPCs 

None (could not duplicate) 

Vocabulary audio blocks could not be 
replayed after completion 

Reprogrammed audio blocks to allow 
repetition 

Vocabulary audio clips too quiet or contained 
pops 

Regenerated audio clips 

Positive response to audio interaction Expanded audio clips to grammar-related 
activities 

English translations absent from level recaps 
and quiz confirmations 

Added English translations 

Task instructions were unclear in Level 5 Added additional text for clarity 

 
Learning Effectiveness and Attitudinal Evaluation 

To measure learning effectiveness, participants were instructed to complete a single 
playthrough in one setting, which consisted of Levels 1-6 followed by at least one attempt at the 
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timed mode. The game did not save progress between sessions, so completing the full 
playthrough in one sitting was required for comparability.  Performance scores were derived 
from the first complete playthrough to ensure comparability across participants. Scores from 
additional playthroughs were excluded from the learning effectiveness analysis but are discussed 
later in the paper. Attitudinal perceptions were measured through a post-instruction 
questionnaire. In total, playthrough data (N = 15) were collected from the game’s event log, and 
14 questionnaire responses (n = 14) were received. Timed mode data were absent from 
participants L-04 and L-05 (n = 2), which limited timed mode analysis to 13 participants (n = 
13). Where timed mode data was absent, analysis was limited to Levels 1–6. 
 
Findings 

According to questionnaire responses (n = 14), nine participants were enrolled in JPN 
101 (n = 9) and five in JPN 102 (n = 5). Seventy-one percent of participants reported studying 
two or more hours per week outside of class. The majority of participants indicated comfort with 
independent learning (86%) and prior experience using mobile apps or online platforms to study 
language (86%), with minimal disagreement across both items. 

Gameplay feedback showed that all participants agreed or strongly agreed across items 
related to ease of navigation and interface, task clarity, restaurant setting, balance of Japanese 
and English dialogue, and pacing of game activities. Two participants indicated technical issues 
that interfered with their experience. L-11 indicated a technical issue and commented in the 
questionnaire that the dialog would stick and repeat the sentence, which was consistent with the 
dialog loop reported in usability testing. L-11 noted that their workaround was to “hold space bar 
to get out of the dialog.” L-11’s event log data also revealed a possible effect of the dialog loop 
on several occasions. For example, in one of L-11’s Level 5 quiz data, there are three entries for 
“above the microwave” triggered in a 1.37-second span. The duplicate entries were identified 
and omitted from the accuracy and duration analysis. L-14 indicated a technical issue but did not 
elaborate in any open-ended questions. 

Playthrough durations were calculated per session, from the start of Level 1 through the 
conclusion of the first timed mode attempt, including any repeated summative test attempts 
within the same session. Of the participants with complete session data (n = 13), the mean 
completion time with L-06 included was 30.2 minutes, with a median of 28.7 minutes, and a 
range from 20.7 minutes to 66.9 minutes. The wide range was due to extended idle periods in 
L-06’s event logs; with L-06 omitted, the mean completion time was 27.2 minutes, with a 
median of 28.1 minutes, and a range from 20.7 minutes to 32.3 minutes.  
 
Learning Effectiveness 

Word-level accuracy was assessed across participants' (N = 15) responses collected 
during gameplay. Food and flavor vocabulary words were excluded from this analysis, as 
performance on these items was assessed separately from the location grammar pattern. For 
individual vocabulary words, the overall accuracy was 94.4%, and the overall accuracy for word 
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combinations used in grammar identification was 92.7%. The highest performing word was テー
ブル (teeburu, “table”) at 97.5%, and the lowest performing word was まえ (mae, “front”) at 
90.1%, as shown in Table 7. The highest performing combinations were テーブルのうえ (teeburu 
no ue, “above the table”) and れいぞうこのなか (reizouko no naka, “inside the refrigerator”), 
both at 100%, and the lowest performing combination was でんしレンジのまえ (denshi renji no 
mae, “front of the microwave”) at 82.4%, as shown in Table 8. No correlation could be found 
between performance and class enrollment in JPN 101/102.  
 
Table 7 
The Top Three Highest and Bottom Three Lowest Performing Words 
 

Target Vocabulary Total Attempts Total Accuracy 

テーブル (teeburu, “table”) 153/157 97.5% 

みぎ (migi, “right”) 141/145 97.2% 

れいぞうこ (reizouko, “refrigerator”) 172/177 97.2% 

…   

した (shita, “below”) 53/58 91.4% 

ひだり (hidari, “left”) 144/158 91.1% 

まえ (mae, “front”) 73/81 90.1% 

 
Table 8 
The Top Three Highest and Bottom Three Lowest Performing Grammar Combinations 
 

Grammar Combination Total Attempts Total Accuracy 

テーブルのうえ (teeburu no ue, “above the 
table”) 

24/24 100% 

れいぞうこのなか (reizouko no naka, “inside 
the refrigerator”) 

28/28 100% 

たなのみぎ (tana no migi, “right of the 
shelf”) 

32/33 97.0% 

…   

でんしレンジのひだり (denshi renji no 
hidari, “left of the microwave”) 

32/37 86.5% 
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Grammar Combination Total Attempts Total Accuracy 

たなのうえ (tana no ue, “above the shelf”) 27/32 84.4% 

でんしレンジのまえ (denshi renji no mae, 
“front of the microwave”) 

14/17 82.4% 

 
Performance trajectory was derived by comparing grammar-related scores in assessment 

activities throughout the game. Level 3 was structured around the grammar lesson: participants 
first completed a pre-instruction quiz of four grammar-related questions, then interacted with a 
lesson that introduced the grammar pattern, and closed with a post-instruction quiz utilizing the 
same questions. The Level 3 group mean scores were 91.7% (SD = 0.18) in the pre-instruction 
and 93.3% (SD = 0.15) in the post-instruction.  

The group mean score decreased to 85.0% (SD = 0.18) in Level 4, which introduced a 
game mechanic where players were given a description using the grammar pattern (“The ramen 
is above the microwave.”), and were required to choose the correct food order from a list of 
distractors. The group mean increased in both of Level 5’s assessment activities. The score 
increased to 93.3% (SD = 0.15) in an assessment that involved picking up orders from customers, 
and increased again to 98.3% (SD = 0.06) in an assessment that expanded the gameplay area to 
include a second order pickup location. 

The summative test in Level 6 required players to correctly deliver seven out of 10 (70%) 
orders to customers with the combined mechanics of previous levels. The group mean score for 
the summative assessment was 90.5% (SD = 0.15), which was derived from a larger item pool 
than assessments in other levels. Two participants did not complete the summative on their first 
attempt. L-05 scored 40% on their first attempt and 100% on their second, while L-10 scored 
60% on their first and a passing score of 70% on their second attempt. Figure 5 illustrates group 
mean accuracy scores across grammar assessment activities. 
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Figure 5 
Group Mean Accuracy Scores Across Grammar Assessment Activities (N = 15) 
 

 
 
Note. The y-axis begins at 50% to better display score variation across assessments. 
 
Implicit Feedback 

Implicit feedback occurred for one participant in their standard playthrough (Levels 1-6 
and first attempt at the timed mode). L-13’s event log shows that implicit feedback was triggered 
three times. On each occasion, they changed their answer to the correct response, as shown in 
Table 9. 
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Table 9 
Identification Questions That Triggered Implicit Feedback In L-13’s Playthrough  
 

Player Selection (Incorrect) Correct Response 

れいぞうこのまえ (reizouko no mae, “front of 
the refrigerator”) 

れいぞうこのうえ (reizouko no ue, “above the 
refrigerator”) 

テーブルのうえ (teeburu no ue, “above the 
table”) 

テーブルのした (teeburu no shita, “below the 
table”) 

たなのみぎ (tana no migi, “right of the 
shelf”) 

たなのひだり (tana no hidari, “left of the 
shelf”) 

 
Participants who played extended sessions encountered implicit feedback more 

frequently. Both L-02 and L-11 encountered feedback after replaying the timed mode in the same 
session. L-11 changed their answer and responded correctly; L-02 did not change their answer 
but identified the word “microwave" correctly in subsequent problems. Occurrences of explicit 
feedback were not recorded for any participant. 
 
Attitudinal Evaluation 

Attitudinal responses to the module were positive, based on post-instructional 
questionnaire responses. In a set of retrospective questions, participants (n = 14) indicated 
increased confidence in their ability to identify object locations using the grammar pattern 
(questionnaire items 6a and 6b). When asked about their confidence level before the instruction, 
seven agreed or strongly agreed to feeling confident, six disagreed or strongly disagreed, and one 
reported neutral. When asked about their confidence level after the instruction, 13 agreed or 
strongly agreed to feeling confident, while one participant (L-04) reported neutral. L-04 noted 
that they spoke Japanese in a bilingual household as a reason for not indicating an increase in 
confidence. Figure 6 illustrates participant responses before and after completing the module, 
and Table 10 summarizes the mean scores for both questions. 
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Figure 6 
Retrospective Survey Responses (n = 14) Related to Confidence Before and After Completing the 
Module 
 

 
 
Table 10 
Mean Retrospective Survey Responses (n = 14) Related to Confidence Before and After 
Completing the Module 
 

Question M SD 

6a. BEFORE completing this activity I felt confident in my 
ability to identify where objects are in Japanese. 

3.14 1.29 

6b. AFTER completing this activity, I feel MORE 
CONFIDENT in my ability to identify where objects are in 
Japanese. 

4.43 0.65 

 
Note. Responses are rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree). 
 

When asked to elaborate about their responses to 6a and 6b, L-05 noted that they "learned 
all the terms really fast and way easier than if I were to study them myself.”  L-07 wrote that 
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they “hadn’t learned locations yet in class,” and that the activity made it “super enjoyable and 
quick to understand how to identify where objects are.” L-10 similarly noted that they were not 
familiar with the grammar pattern but expressed confidence in what they learned by the end of 
the module. In Likert-scale scores for 6a and 6b, participants L-05, L-07, and L-10 all disagreed 
or strongly disagreed with feeling confident before the instruction, but agreed or strongly agreed 
with feeling confident afterward. 

All 14 participants agreed or strongly agreed when asked if the module improved their 
ability to identify objects using the grammar pattern, and all would recommend the activity to 
other beginner-level Japanese learners. When asked about using the activity again for their own 
practice, 12 agreed or strongly agreed, and two disagreed but did not elaborate in any 
open-ended responses. 

Eight participants responded “Yes” when asked if they encountered implicit feedback in 
their playthrough, but event log data confirmed implicit feedback for only three participants. 
L-02 commented that the feedback was helpful because it made them think about the answer. 

Participants were asked to describe what they liked most and least about the module 
overall (items 7a and 7b). Three participants disliked certain aspects of the game mechanics, 
including having to go back and forth with the chef, or difficulty differentiating between 
customers due to similar appearances. L-01 disliked the amount of material introduced at the 
start of the module, noting "a lot of material was thrown at me from the beginning.” L-03 
disliked that the flavor vocabulary words were not included in the gameplay, noting that “there 
was nothing for you to do with that information.” Two participants disliked either the music or 
its volume, but L-12 noted they appreciated the ability to turn it off. 

Three participants commented that the game was simple and easy to follow. L-10 
described themselves as someone who is not good at games, but noted they still found it “easy to 
understand and play.” L-04 and L-12 liked the gradual content pacing and the smooth 
introduction of new vocabulary words. Five participants specified the word repetition and felt the 
module was a good resource for practice. Two participants highlighted the character design and 
setting, and L-03 commented that they liked the greetings from the restaurant staff. Overall, 
participants responded positively to the module, with two reporting they did not dislike anything. 

Lastly, participants were asked to describe what aspects of the game were most and least 
helpful for learning (items 7c and 7d). Two participants felt that flavor vocabulary was 
interesting but underutilized in the main gameplay. L-01 reiterated concerns about the pacing at 
the beginning, and L-13 felt there should have been more time to memorize the content. Five 
participants reported no issues in the module that impeded learning. 

Five of 14 participants identified audio as the most helpful aspect for learning. L-02 
commented that the audio "helped with the correct pronunciation of the words,” while L-04 
noted the chefs providing instructions out loud made it "much easier to locate the food item." 
The game element was also identified as helpful for learning. Three participants cited the timed 
mode in particular, and L-13 commented that the game format made the content "easier to 
memorize." Two highlighted the interactive environment and the ability to re-click NPCs and 
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objects to clarify instructions, and three participants liked the level scaffolding and repetition. 
L-07 commented that "each level built on the last level,” and L-03 felt that the pacing was not 
overwhelming, and helped them "absorb the words easier.” L-11 commented that hearing the 
words and location helped build the comprehension.  
 

Discussion 

The goal of this project was to design a learning resource that used implicit interactional 
feedback as a strategy for developing interactional competence in beginner-level Japanese 
language learners studying asynchronously. Implicit interactional feedback, which encourages 
self-correction over explicit guidance, was implemented as a learning strategy in a one-hour 
language learning module. Evaluation results suggested that while the game-based format was 
well-received and supported learner confidence, the effects of implicit interactional feedback and 
overall learning effectiveness could not be determined. 
 
Technical Limitations 

A few technical issues were identified during the usability evaluation, and revisions were 
made prior to deployment. The most notable technical issue was the dialog loop experienced by 
U-01 in the usability study, and L-11 in the questionnaire. For both participants, interactions with 
NPCs via the spacebar resulted in dialogs closing and immediately re-opening. This issue could 
not be duplicated after it was identified in usability testing, and it did not prevent either 
participant from completing the instruction. Additionally, L-11’s event log data included several 
duplicate entries with sub-second timestamp differences, while U-01’s did not. It’s possible that 
the loop affected both users differently, or that U-01’s events were not recorded. In a follow-up 
conversation, U-01 confirmed they used a mechanical keyboard, suggesting additional hardware 
testing is necessary in future iterations. The root cause of the dialog loop remained 
undetermined, but the issue may have been caused by keyboard input handling, event recording 
logic, or data transmission. 

Timed mode scores for L-04 and L-05 were absent from the data, which limited the 
ability to compare gameplay performance for these participants. While the cause of this could 
not be determined, it’s possible that the event log data was not recorded or transmitted as 
expected. Alternatively, the missing data could also be an application design issue. It’s possible 
that the timed mode was completed by L-04 and L-05, but they closed their browsers before the 
data could be sent during its scheduled routine. For example, at the end of the timed mode, a 
player is shown their score and asked if they would like to quit or retry. Both actions trigger the 
end of the level routines, which include the event log transmission; it is possible that the 
participants completed their runs but closed the browser without officially ending the game. 
Additionally, if other participants ended their game in this manner, it is possible that other 
sessions of extended play may be underrepresented. 
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Learning Effectiveness 
The module’s design was insufficient for determining learning effectiveness. The 

formative assessments in each level were four questions each, which limited measurement 
sensitivity in the performance analysis. A single incorrect response shifted a participant’s score 
by 25%, which limited the comparability of scores across assessment phases. This was most 
evident in the pre-instruction quiz, where 13 out of 15 participants scored 100% before receiving 
any in-game instruction. With a group mean baseline of 91.7%, there was little room to measure 
improvement in subsequent assessments. Additionally, the disparity in item counts between 
four-question formative assessments and the ten-question summative assessment further limited 
direct comparison across the performance trajectory.  

Despite these limitations, participants demonstrated consistently high accuracy across 
assessment phases, suggesting familiarity with the learning content. While the performance dip 
in Level 4 (M = 85.0%, SD = 0.18) coincided with the introduction of a new game mechanic, the 
recovery by the end of Level 5 (M = 98.3%, SD = 0.06) could suggest that the effect was 
temporary, indicating a group adjustment to the change in gameplay. 
 
Implicit Feedback 

The learning effectiveness of interactional feedback was not conclusive due to the limited 
number of feedback occurrences. Explicit feedback was not triggered in any recorded 
playthrough, and implicit feedback was encountered by only one participant (L-13) in a standard 
playthrough. Implicit feedback was triggered by participants who played extended sessions 
(L-02, L-11), suggesting that longer playthroughs are necessary for the implicit feedback 
mechanics to work as intended. The strategy shows promise in that both L-11 and L-13 corrected 
their answers after all instances of receiving implicit feedback. However, it cannot be determined 
if their answers were changed due to self-correction or as a response to a game mechanic. While 
L-02 did not correct their answer after receiving implicit feedback, they identified the word 
“microwave” correctly in subsequent problems, which could suggest that the implicit feedback 
contributed to reinforcement. 

The attitudinal effectiveness of interactional feedback was also not conclusive from the 
questionnaire responses. Survey question 4a asked if participants noticed occurrences where the 
game prompted them to clarify their answer. Eight participants responded “Yes,” but the event 
log data could only confirm three (L-02, L-11, L-13). When asked to elaborate on their 
experience with the confirmation prompts, L-03 wrote that the “are you sure” prompts were used 
to switch between levels. These responses suggest the wording of question 4a did not clearly 
differentiate between implicit feedback and standard dialog interactions. 
 
Attitudinal Effectiveness 

While learning effectiveness could not be determined from performance data, the 
game-based format was an effective method of delivery in terms of engagement, perceived 
learning, and learner confidence. Questionnaire responses indicated generally positive reactions 
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to the platform’s accessibility and ease of use. Participants liked the setting and gaming aspects, 
particularly the timed mode. L-07 commented that "using a game to learn a language makes it so 
much easier and enjoyable.” L-10, who described themselves as someone who does not typically 
play video games, noted that the module was still easy to understand and play. Five out of 14 
participants identified the use of audio as the most helpful aspect for learning, and commented 
that they liked that spoken dialog could be repeated. Additionally, two participants returned to 
the timed mode voluntarily, suggesting that the format supported player engagement beyond the 
required tasks. 

In response to questionnaire item 6d, all participants (n = 14) agreed or strongly agreed 
when asked if the module improved their ability to identify objects using the grammar pattern. 
Finally, 13/14 participants reported increased confidence after the instruction. When asked about 
their level of confidence before and after the instruction, the mean score increased from 3.14 to 
4.43 on a 5-point Likert scale. Six participants who indicated low confidence with the grammar 
pattern before the instruction agreed or strongly agreed with feeling confident after completing 
the module. This suggests that the game-based format may be effective for building confidence 
with the target content, even within a short instructional session. 
 
Game Based Learning 

Several observations from the evaluation suggest that the game-based format was 
well-suited to the goals of the instruction. All 15 participants completed the module on their own 
and demonstrated high accuracy throughout, which suggests the asynchronous delivery was 
appropriate. During the usability evaluation, all participants independently returned to the 
vocabulary blocks without prompting to replay the audio, suggesting that the format naturally 
encouraged interaction as a tool for learning. This behavior was echoed by the learning 
effectiveness participants, who commented that the audio and repetition were among the most 
helpful aspects for learning; this is consistent with several of Mayer’s (2009) multimedia 
principles and Gee’s (2003) argument that meaning is best acquired through repeated practice in 
context. 

 
Conclusion 

 
The goal of this project was to design and evaluate a learning resource that used implicit 

interactional feedback as a strategy to develop interactional competence in beginner-level 
Japanese language learners studying asynchronously. A one-hour game-based module was 
created to introduce basic Japanese spatial placement using the grammar pattern ＸはＹのＺです. 
Interactional feedback was programmed into the module as a game mechanic, which would be 
triggered dynamically based on player performance during gameplay. Learning effectiveness 
results were inconclusive due to limitations in the module’s design. Formative assessments were 
restricted to four items, and the mean completion time of 27.2 minutes was not sufficient for 
most participants to accumulate the performance history required to trigger implicit feedback. 
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However, the game-based format showed promise for building engagement and learner 
confidence with the target population. In a post-instruction questionnaire, participants responded 
positively to the format and expressed improved confidence after playing the game. While the 
goal of evaluating implicit interactional feedback was not realized in this iteration, the findings 
identified specific design limitations that provide a clear direction for future development. 
 
Next Steps 

Formative assessments, including the pre-instruction and post-instruction, could be 
expanded to more than four questions, in order to improve the sensitivity of performance 
measurement across assessments. Alternatively, the pre- and post-instruction could be 
administered separately from the gaming experience, in order to reduce the cognitive load 
concerns associated with balancing gameplay and learning. Additionally, the implementation of 
session saving functionality could enable longer playthroughs, and in turn, facilitate more 
comprehensive data collection over time. 

Additional hardware and input testing should be conducted to identify the spacebar dialog 
loop. The module should be tested with at least a mechanical keyboard, and additional 
information, including the player’s browser and operating system, could be collected for 
additional troubleshooting. Player data could also be rescheduled to transmit at different points 
during gameplay, rather than exclusively at level completion, as a way to address gaps in event 
log data. 

Learning content could also be expanded to improve measurability and to trigger implicit 
feedback more reliably. The group's average gameplay duration was shorter than anticipated for 
beginner-level learners, suggesting the module could accommodate additional vocabulary words 
or activities without exceeding the maximum one-hour duration. For example, the flavor 
vocabulary words, which were found to be underutilized, could be integrated more thoroughly 
into the game mechanics.  

The audio, while well-received, should be re-evaluated. A Japanese language instructor 
commented that while the characters' Japanese pronunciation was correct, the intonation in 
longer phrases sounded unnatural. They suggested recording real voices for NPC dialog, or 
possibly retaining the AI voices for in-game use, and including real voices in a supplementary 
study section. This could align with U-02’s suggestion to add a glossary or practice area.  

Lastly, unfinished elements could be completed to improve the game immersion. For 
example, the main character’s visual design could be updated to show when they were carrying 
food, or the restaurant setting could be decorated to better fit the theme. Additionally, the second 
chef was intended to have their own game mechanic. In the current game, the player: (1) gets an 
order from the chef and (2) chooses the correct image from a list of distractors; the second chef’s 
design inverted the mechanic by: (1) displaying a single image, and (2) requiring the player to 
choose the correct block of text from a list of options. The goal was to deliver the same context 
in a different way, and to reduce player fatigue. 
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Future Research 

The performance dip (M = 85.0%, SD = 0.18) in Level 4 coincided with the introduction 
of a new game mechanic, but stabilized in subsequent assessments after the mechanic became a 
standard part of the game (M = 98.3%, SD = 0.06). This pattern could reflect the impact of 
cognitive load on player performance (Sweller, 1988) or an expected period of adjustment in 
game-based learning platforms. Future research could inform design principles for managing 
game mechanic transitions in game-based learning environments. 

If implemented, the addition of the second chef’s mechanic could also lend itself to future 
research. The inverted game mechanic was designed to present the same grammar pattern in an 
alternate context, which aligns with principles of interleaved practice, or alternating between 
response types to support retention (Pan et al., 2024). Research could examine the effect of this 
variation in game-based language learning. 

The effectiveness of implicit feedback could not be determined due to the small amount 
of data received. Future research with a larger dataset could examine not only the effect on 
language acquisition, but also whether participant responses reflected genuine self-correction or 
were a reaction to the game mechanics. Additionally, the implicit and explicit feedback 
thresholds were not derived from any empirical data. The thresholds were determined from 
literature on interactional feedback in language acquisition (Loewen, 2012; Lyster & Ranta, 
1997), and from internal testing. Future research could examine what thresholds are appropriate 
for this type of mechanic. Addressing these limitations could contribute to a broader 
understanding of how implicit interactional feedback could be used effectively in asynchronous 
language learning. Additionally, while this project was initially conceived as a language 
acquisition tool, the implicit feedback game mechanic may have broader applications in other 
game-based learning environments. Future research could examine the effectiveness of implicit 
feedback as a strategy for self-correction in other languages or subject areas. 
 
Reflection on ADDIE  

The structured nature of the ADDIE process was invaluable to this project. Working 
through each step, from the initial Analysis to the Evaluation, helped to narrow the project’s 
focus from a broad educational goal to a testable learning module. As a software developer, I 
recognized strong similarities between instructional design and software development processes. 
Both require regular evaluation and iteration, to ensure the product stays aligned with users’ 
needs. And both require careful, adaptable observation at each stage of their respective cycles, in 
order to identify what is working effectively and what can be improved. While the results of this 
particular iteration were not conclusive, the unexpected findings proved far more informative 
and exciting than the performance metrics alone. 
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Appendix A 
Full List of Instructional Vocabulary by Category 

 

Category Japanese Romaji English 

Food ラーメン  ramen ramen 

 すし sushi sushi 

Flavor あまい amai sweet 

 からい  karai spicy 

 しょっぱい  shoppai salty 

 すっぱい suppai sour 

Location テーブル teeburu table 

 たな tana shelf 

 でんしレンジ denshirenji microwave 

 れいぞうこ reizouko refrigerator 

Position うえ ue above 

 した shita below 

 みぎ migi right 

 ひだり  hidari left 

 なか naka inside 

 まえ mae front 
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Appendix B 
Game Interface Screenshots 

 
Figure B1 
The Start Screen of Achi-Kochi-Tei 
 

 
 
Figure B2 
A Screenshot of the Module Embedded in the itch.io Website 
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Appendix C 
Usability Protocol 

Adapted from Krug (2010), Rocket Surgery Made Easy 
 

 
 
Technology Checklist (Facilitator) 

​ Set up computer and environment 
​Test all cords and peripherals 
​Plug into a power source (don’t trust the battery) 
​Make sure the device is connected to the Internet 
​Test audio (microphone, speakers, and headset) 
​Test camera 

​Log into the facilitator Zoom account at the agreed upon date and time 
 
Technology Checklist (Participant) 
This checklist is sent to the participant prior to the session. 
 

​ Set up computer and environment 
​Test all cords and peripherals 
​Plug into a power source (don’t trust the battery) 
​Make sure the device is connected to the Internet 
​Test audio (microphone, speakers, and headset) 
​Test camera 

​Close all windows and applications not used in the usability test 
​Log into the facilitator Zoom account at the agreed upon date and time 

 
Technology Checklist (Start of Session) 

​Welcome the participant and explain that a quick audio/video test will be conducted 
​Test audio, volume levels, and external noise. Volume should be clear and comfortable  

​ Facilitator OK  
​Participant OK 

​Test camera 
​Facilitator OK  
​Participant OK 
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Facilitator Script 
“Hi [participant’s name], my name is Justin and I’ll be walking you through this session today. 
 
“Before we begin, I have some information for you, and I’m going to read it to make sure that I 
cover everything. The goal for today’s session is to see if a learning module that I created for my 
course works as intended. The module is an early version of a Japanese language learning game. 
The session should take about 45 minutes total. 
 
“The first thing I want to make clear is that we’re testing the module, not you. You can’t do 
anything wrong here. As we go through the module, I’m going to ask you as much as 
possible to try to think out loud: to say what you’re looking at, what you’re trying to do, and 
what you’re thinking. This will be a big help. Also, please don’t worry that you’re going to hurt 
my feelings. The purpose of this session is to improve the module, so I need to hear your honest 
reactions. 
 
“If you have any questions as we go along, just ask. And if you need to take a break at any point, 
just let me know. Do you have any questions so far?” 
 
Pre-Questions 

​ “I know you have some experience with Japanese. Could you tell in what ways you’ve 
studied Japanese, and for how long?” 

​ “How comfortable are you reading hiragana and katakana?” 
​ “Have you used language learning apps like Duolingo, LingoDeer, etc.?” 
​ “Do you play video games? How often?” 

 
Usability Test 

​Ask the participant to begin the screenshare. 
 
“First, I’m going to ask you to share your screen so I can observe your activities during 
the process. I’ll be able to see your screen, so take a second to close any windows you 
don’t need for this activity. When you’re ready, start the screenshare by clicking the 
Share button in the bottom bar of the Zoom window. It should be a green arrow button. 
I’ll confirm with you when I can see your screen.” 
 

​Post the learning module URL and password in the Zoom chat. 
 
“I posted a link and password in the Zoom chat. Click on the link and it should open the 
game in a new browser window. The page will ask for a password, which you ‘ll need to 
enter.​
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“When the main page opens, please don’t click or do anything yet.” 
 

​Confirm the correct page is shown in the screenshare. 
​Ask the “First Impressions” questions. 

 
​ “Without clicking anything, what stands out to you?” 
​ “What do you think you would need to do to start the game?” 

 
​Restate the “think aloud” process and ask the participant if they have any questions. 

 
“Thank you for sharing your first impressions. We’re going to start the game, and 
remember, think aloud as much as possible. Do you have any questions before we start?” 
 

​ Instruct the participant to start with a provided user ID. 
 

“The user ID is XXXXX. Go ahead and start whenever you’re ready, I’ll be quiet and let 
you explore on your own. Have fun!” 
 
Intervene only if the user is stuck with no progress. 
 

​Observe the playthrough quietly until the end of level 3.  
 

If the participant is enjoying the game and if time permits, let them continue and then 
conclude at level 4. 
 
“This is a good place to stop. Let’s talk about your experience.” 

 
Post-Questions 

​Ask the post-usability test questions. 
 

​ “Was there any point where you weren’t sure what to do?” 
​ “Did you notice the in-game instructions?” 
​ “Was it clear how to interact with the game?” 
​ “Do you feel like you learned something?” 
​ “Would you continue playing if there were more levels?” 
​ “Is there anything else you’d like to mention?” 

 
​Ask the participant to stop the screen share. 
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“That was my last question. You can stop the screenshare by clicking the red stop button 
at the top of the zoom menu.” 

 
​ Stop the Zoom recording. 
​Thank the participant and end the Zoom meeting. 

 
“Thank you so much for your time! This was really helpful. Do you have any questions 
for me?” 

 
Post-Session 

​Verify that the Zoom recording was saved. 
​Quickly scrub through the video to ensure the integrity of the audio and video. 
​Save the recording to Google Drive. 
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Appendix D 
Post-Instruction Questionnaire 

 
2. Learner Background 
 

●​ 2a. I am currently enrolled in: [JPN 101]  [JPN 102]  [Other]. 
●​ 2b. I typically spend the following amount of time per week studying Japanese outside of 

class:  [0 hours]  [< 1 hour]  [1-2 hours]  [2-4 hours]  [4+ hours]. 
●​ 2c. I am comfortable with independent study and/or self-paced learning activities.. [Likert 

scale] 
●​ 2d. I have experience using mobile apps, games, or other online platforms to study 

languages. For example, Duolingo, Rosetta Stone, Anki, etc. [Likert scale] 
 
3. Usability and Delivery 
 

●​ 3a. I was able to navigate the website and game interface easily. [Likert scale] 
●​ 3b. I understood what I was expected to do to complete each level of the game. [Likert 

scale] 
●​ 3c. I did not experience technical issues that interfered with my ability to complete the 

activities. [Likert scale] 
●​ 3d. The video game format helped me to learn the material. [Likert scale] 
●​ 3e. The progression of the levels helped build my understanding of the material. [Likert 

scale] 
●​ 3f. The restaurant setting and theme were appropriate for the learning content. [Likert 

scale] 
●​ 3g. The balance of Japanese and English in the game was appropriate for my level. 

[Likert scale] 
●​ 3h. The pace of the activities was manageable. [Likert scale] 

 
4 & 5. In-Game Feedback 
 
The following questions refer to moments when the game asked you to clarify your answer (for 
example, by asking “Are you sure?” instead of showing the correct answer). 
 

●​ 4a. I noticed the game would sometimes prompt me to clarify my answer. [Yes/No] 
○​ If No, the questionnaire continued to the Learning Effectiveness section. 

 
●​ 5a. When the game asked me to clarify my answer (for example, “Are you sure?”), it 

made me think more carefully about my answer. [Likert scale] 
●​ 5b. The game’s clarification prompts were helpful for learning the material. [Likert scale] 
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●​ 5c. Please explain your response to question 5b above. [Open-ended] 
 
6. Learning Effectiveness 
 

●​ 6a. BEFORE completing this activity I felt confident in my ability to identify where 
objects are in Japanese. [Likert scale] 

●​ 6b. AFTER completing this activity, I feel MORE CONFIDENT in my ability to identify 
where objects are in Japanese. [Likert scale] 

●​ 6c. Please explain your responses to 6a and 6b above. [Open-ended] 
●​ 6d. This activity improved my ability to identify where objects are in Japanese. [Likert 

scale] 
●​ 6e. I would recommend this activity to other beginner-level Japanese language learners. 
●​ 6f. I would use this activity again to practice Japanese. [Likert scale] 

 
7. Comments 
 

●​ 7a. What did you like the LEAST about this instruction? List specific examples. 
[Open-ended] 

●​ 7b. What did you like the MOST about this instruction? List specific examples. 
[Open-ended] 

●​ 7c. What aspects of the game were LEAST helpful for learning? [Open-ended] 
●​ 7d. What aspects of the game were MOST helpful for learning? [Open-ended] 
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