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Abstract: Indonesian as a foreign language, also called Bahasa Indonesia bagi
Penutur Asing (BIPA), students often struggle to use the correct grammatical
structures when languaging, even at more advanced levels of study. This is due to
the differing linguistic structures of Indonesian compared to western languages.
Because of the large number of grammatical changes words in Indonesian can
undergo, BIPA students often mix up or mis-use these forms. To support BIPA
learners, a visual-spatial learning aid was developed. This learning aid, “The LIBI
Game,” made use of gamification, grammar in context, and interaction with word
parts to scaffold these grammatical changes for learners. The learning aid was
tested with Indonesian speakers (n = 17) across three levels of speaking ability.
The target audience gave positive feedback, indicating the learning aid was
effective in some regard. Its largest strengths were the use of color and proximity
in the visual design of this tool. However, more work is needed for future
development in the areas of linguistic support and true spaced repetition.
Additional development of “The LIBI Game” should take into account the
learning levels uncovered in this study.

Introduction

Problem Statement

Indonesian Foreign Language students, also called Bahasa Indonesia bagi Penutur Asing (BIPA)
students, struggle to correctly utilize the diverse grammatical uses of different affixes in
Indonesian (Defina, 2018; Nugraha, 2000; Riana, 2018; Suyitno, 2007). These affixes total about
40 in their differences in morphological forms, with about 27 being in common use (Bahasa
Kita, 2024; TruAlfa & IndoDic.com, n.d.). These affixes cause grammatical meanings within
sentences that can differ even within a single affixation form (Wisma Bahasa, 2014). Because
students struggle with the correct selection and use of affixation patterns this causes even
advanced BIPA learners to create non-grammatical sentences and at times non-existent words
when producing language, such as when writing or speaking (Nugraha, 2000).

Target Audience
BIPA learners can generally be categorized as adult learners with a connection to
Indonesian people and culture across different socioeconomic groups. BIPA learners are
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generally highly intrinsically motivated, though often lack sufficient real world examples to gain
fluency without focused language study. Learners largely have access to online resources, though
tech skills can vary. Students are generally able bodied with full access to their eyes and ears, but
some may access their language resources with accessibility supports (Al transcripts, hearing
aids, glasses/contacts, personalized volume control, online messaging).

My target audience is made up of my BIPA classmates as well as my BIPA students. |
have been a foreign language educator since 2013, and have been in the field of BIPA since
2008. I just recently started lecturing an introductory BIPA course. As a BIPA student I find the
element of affixation patterns one of the more challenging in Indonesian grammar study, as these
are hard to normalize within language production for several reasons. When interacting with
other BIPA speakers I often find differing levels of comfortability with affixation patterns,
especially in formal language production, like writing and speech giving.

Project Need and Gap Analysis

The common misuse of affixation patterns in language production by BIPA learners is
important, because it can cause confusion for interlocutors when interacting with BIPA learners.
BIPA students aim to be understood in their target language, Indonesian, but cannot fulfill this
goal if they are producing non-grammatical language or using nonexistent words. BIPA learners
risk continuing to make meaning-altering mistakes when producing language if the current state
continues. If the current state is addressed, BIPA learners will be able to produce more
grammatical sentences more often, thus utilizing their target language effectively as a means of
communicating their intended meaning.

The goal of this project is to design and evaluate original instruction that assists BIPA
learners with the element of affixation patterns in Indonesian. An understanding of how different
affixation patterns are related to one another could be a potential scaffolding technique for BIPA
learners, as well. An instructional unit that supports understanding and recall of grammatical and
existent forms of Indonesian words will help fill the gap that currently exists for BIPA students.

Literature Review

Overview

Even advanced BIPA students misuse affixation forms when producing language (Defina,
2018; Nugraha, 2000; Riana, 2018; Suyitno, 2007). This type of mistake leads to ungrammatical
sentences in Indonesian, as BIPA learners create sentences utilizing the wrong part of speech, or
by creating words that do not exist. Adult learners of Indonesian could benefit from an
educational intervention that clearly delineates the differences between affixation patterns. It
would also be nice to have an intervention that is easy for BIPA speakers to hold in their minds
as to help them correctly recall the proper forms of words when they are producing language.
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The Educational Problem

BIPA learners often misuse different morphological forms of words when producing the
Indonesian language, such as when writing or speaking. Nugraha’s 2000 descriptive study
uncovered several language production issues in BIPA learners, among them affixation. Other
teacher-scholars have noticed this struggle with affixation use in their students’ language
production as well (Defina, 2018; Denistia, 2018). The large number of different affixation
patterns that need to be remembered by BIPA learners is made more complex by the fact that
certain affixation forms have multiple different functions (Denistia, 2018; Wisma Bahasa, 2014).

This issue applies to practically all levels of BIPA learners. Each learning level across the
Common European Framework for Reference of Languages (CEFR) from Al to C2 provides
instruction on the affixation patterns of Indonesian (Defina, 2018; Council of Europe, 2025).
Suyitno (2007) detailed the learning needs of BIPA learners, and displayed, among other items,
that affixation pattern instruction is needed from beginning to advanced levels. BIPA learners are
required to keep track of and juggle a plethora of possible word forms when producing language
even from the beginning levels of language study.

The Target Audience

The target audience for this present study is made up of adult learners who are studying
Indonesian as a foreign language at the Intermediate level. These adult learners have different
connections to the people and culture of Indonesia, and can be hobbyists, working professionals,
part of kinship groups, or those in the Indonesian diaspora. A summary of learner characteristics
can be seen in Table 1.

Socially, these learners are not Indonesian by nationality, and have lived outside of
Indonesia for most of their lives. This audience is not restricted by gender. These learners are
adults with a high-school-or-higher level of education. Group members should be comfortable
and proficient with personal technology such as tablets, laptops, smartphones, desktops, and/or
palm pilots.

In the cognitive domain, the audience is made up of people who view themselves as
language learners. They have the ability to sustain their attention for extended periods, generally
between one and two hours of language-focused study. They also tend to be aware of their own
language learning habits, and can connect their target language to the other languages that they
already know.

Physiologically, learners in this group are able-bodied with full use of their eyes and ears.
However, some students may access the tech-supported language classroom with usability
supports (e.g. Al transcript, hearing aid, glasses/contacts, personal brightness/volume control).
Target audience members should be able to sit or stay with their personal technology for
extended periods of time; generally about one to two hours.

In the affective domain, BIPA learners are highly intrinsically motivated, and enjoy
learning languages. The audience generally enrolls in BIPA courses and engages with BIPA
learning material due to their own desire to do so. Learners are curious. The connection that
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many students have via family or historic connection is supported by the learners’ own
dedication to furthering their education in the Indonesian language.

Table 1

Learner Characteristics

Social Cognitive

e Non-Indonesians e Sclf as Language Learner
e Largely live outside of Indonesia e Extended attention span (1-2 hours)
e All genders e Connect target language to current
e Adults languages
e Education HS or higher
e Tech proficient

Physiological Affective
e Generally able-bodied (sight, hearing) e High intrinsic motivation
e (an sit with tech for extended periods e Enjoy language learning

(1-2 hours) e Curious
e (Connection to family/ancestors

Promising Instructional Strategies and Methods

The language learning classroom has the potential for many different kinds of learner
supports and scaffolding. Technology has been seen to be effective in foreign language
classrooms. Visual aid design is an area of learner support that has long been utilized by teachers
in the foreign language classroom, as well. More recently, it has been shown that foreign
language classrooms also make use of gamified elements to help students develop their language
skills via repetition and exposure to language learning material.

Technology-supported and visual-aid-supported language classrooms have seen positive
effects in their students' confidence, language production, and overall enjoyment of language
courses. Visuals and technology support student stimulation, motivation, focus, and have even
been touted to support “permanent learning” (Patesan et al., 2018, p. 360). Halwani (2017) saw
students become “active speakers instead of simply passive listeners” in a visual aid supported
classroom (p. 56). Shadiev and Wang (2022) examined English, Chinese, Ukrainian, Japanese,
and Spanish foreign language classrooms and reported many advantages of technology support
for learning. Gass, Nation and Newton, Lakoff and Johnson, and Fotos all utilize visual
stimulation tools to support foreign language learners (as cited in Patesan et al., 2018).
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Several design elements have been shown to be effective in the use and production of
visual aids as scaffolded support for language learners. Paek, Hoffman, and Saravanos (2016)
showed that visual material can be learned incidentally. Further, the close arrangement of related
visual and written elements was shown to support Chinese language learning (Paek et al., 2016).
Berry (1991) shares that “color cues perform a useful task in ... both storage and retrieval
processes’ of information (p. 5).

Therefore, the relationships between colors on the color wheel have been mimicked in the
construction of this visual aid tool, to highlight relationships between grammatical constructions
in Indonesian (see Appendix A). The proximity of different language elements also has been
considered, in hopes that both proximity and color tagging will help students build a retrievable
and useful visual aid from their visual cortex when producing language.

A promising instructional strategy for this current study is the use of gamification and
gamified elements in the foreign language classroom. There are numerous studies on the positive
effects gamification has on learner motivation, attention, engagement with course content, and
memory (Al-Khresheh, 2025; Huseinovic, 2023; Issa & Morgan-Short, 2019; Taskin & Cakmak,
2023; Zeybek & Saygi, 2024). Even more promising is the measurable benefits to language skill
development within foreign language classrooms using gamification. For example, Huseinovic
(2023) found that gamification in the language classroom led to ““a sizable [statistical] effect on
student writing skills” in a higher education setting (p. 28). Gamification for vocabulary
retention seems to be of particular success in several studies (Al-Khresheh, 2025). Taskin &
Cakmak (2023) found that a gamified learning approach saw a significant increase in test scores
for students learning in an online environment.

Genovese et al. (2024) even argue that the quality of linguistic data collected via
gamification studies is at least as viable as data collected via online participant surveys, and is of
better quality when compared to experimental environments in adult learners when the right
modality of gaming is utilized. Models and frameworks for collecting data in gamified
environments have already been suggested (Khaleghi et al., 2021; Taskin & Cakmak, 2023). It's
also been suggested that gamification is best utilized in online learning environments (Zeybek &
Saygi, 2024). Also important to keep in mind is that the benefits of gamification in a language
learning classroom have been seen to be short lived (Al-Khresheh, 2025; Tagkin & Cakmak,
2023).

Summary

Indonesian language learners struggle with the many different affixation patterns that are
utilized in the Indonesian language. Technology-supported classrooms have been shown to have
positive effects on learning. So too, do visually stimulating classrooms benefit foreign language
learners. There is a lot of guidance on how best to design visual scaffolds for foreign language
learners in the literature. It also seems that a gamified approach to learning different language
elements is a useful and well-studied method. Gamification works best in online environments,
and 1s especially well-studied in the acquisition of new vocabulary. As gamification has been
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found to have positive short-term benefits, gamified scaffolding tools could be used as study
tools, rather than a main means of language instruction.

Project Design

Overview

The goal of this project is to design and evaluate instruction that supports Intermediate
BIPA learners in conceptualizing (creating visuals in the mind) Indonesian grammatical
structures for later use when languaging. The project aims to support this goal by encouraging
Intermediate BIPA speakers to categorize linguistic differences, view these linguistic
constructions in context, and recall them for later use.

Instructional Scope and Sequence

Gamified learning in the foreign language context has been seen to be successful
especially in the realm of vocabulary acquisition (Al-Khresheh, 2025; Huseinovi¢, 2024; Tagkin
& Cakmak, 2023). The support of technology and visual aids in the field of foreign language
education has been seen to be successful in gaining student activation and language production
(Halwani, 2017; Patesan et al., 2018; Shadiev & Wang, 2022). So too, has intentional
manipulation seen success in language learners correctly identifying target language forms (Issa
& Morgan-Short, 2019). Given this, many different levels of Indonesian language could be
presented in a technological environment, and BIPA students might even experience language
learning success in a gamified or tech-supported environment.

In Indonesian, there are about 40 possible affixation patterns, with 27 being in common
use; the proposed learning intervention could easily aim to teach all of these affixation patterns.
Only 10 of the affixation patterns will be included in this intervention. This decision was made
for four primary reasons. First, a corpus project of the Indonesian newspaper Kompas conducted
from 2018-2019 identified a majority of these affixation patterns (Hughes, 2020). Second, the
linguistic relationships between the verbs and nouns of Indonesian, and their affixation spelling
patterns, helped define the final few choices for affixation patterns included in the visual aid
(Rafferty et al., 2014; Wisma Bahasa, 2014). Third, skills that are typically considered tedious,
like vocabulary memorization, have been shown to be viewed as more interesting when games
and manipulations are used as the means of necessary repetition (Issa & Morgan-Short, 2019;
Khaleghi et al., 2021; Tagkin & Cakmak, 2023). Finally, 10 patterns were grouped in such a way
that their linguistic relationships could be chunked into four levels of instruction in hopes of
increasing grammatical saliency for users (Ellis, 2003; Wang & Christiansen, 2024).

It should be noted that in traditional BIPA classroom study of these 10 grammatical
forms, learning spans years of study across several CEFR levels. Therefore, CEFR levels B2 or
B2+ (Intermediate Mid, or Intermediate High) will be those that have already learned all the
constructions highlighted in this learning tool in their language classrooms. Those BIPA students



AYO BERMAIN LIBI
7

studying at lower levels might benefit from some, but probably not all, target forms found in this
intervention, as they have yet to learn all 10 forms in their study of the language.

Level one will focus on simple active verbs. These are words that take the meN- and ber-
prefixes. The second level will focus on what I am calling “complex” active verbs; two
prefix-suffix combinations of meN- -kan and meN- -i. The third level will focus on passive verbs.
Their constructions are di-, di- -kan, and di- -i. The final level will focus on nouns. These forms
are the circumfixes per- -an, peN- -an, and ke- -an. The performance objectives, simply, for the
target audience is that they can (1) select the correct affixation combination for a given base
word to create their intended meaning, and (2) spell the aftfixation combination correctly. More
details on performance objectives can be found in Table 2, and the spelling changes that words
undergo can be found in Appendix B. Further linguistic details and their accompanying color
choices are detailed in the Linguistic Details section.

Linguistic Details. The 10 affixation patterns that were chosen can be seen in Figures 1
and 2. Of the 10 affixation patterns, 7 are verb constructions and 3 are noun constructions. See
the hierarchy chart in Figure 2 for the linguistic relationships between different patterns. Spelling
of prefix forms can change based on the spelling of the root word, when the two are used in
combination. These spelling changes are predictable, and learnable. It can be seen that the
amount of information learners need to remember is large. The specific spelling changes for each
of the affixation patterns are broken down in Appendix B.

Table 2

Performance Objectives

Chunk Topic  Content (Sub Topics) Performance Objectives
1. Verbs 1.1 Transitive Active For each verb or noun type BIPA students
Verbs will be able to...
1.2 Transitive Passive
Verbs 1.1.1,1.2.1,1.3.1,2.1.1,2.2.1, 2.3.1
... add the [correct prefix] to [provided] root
1.3 Intransitive verbs words to create [correct part of speech] with

80% accuracy or above when provided the
target root word.
2. Nouns 2.1 Stative Nouns,
derived from ber- verbs
1.1.2,1.2.2,13.2,2.1.2,2.2.2,2.3.2
2.2 Nouns derived from ... choose the correct spelling of the [affix]
meN- when utilizing [different parts of speech]
100% of the time when given the root word.
2.3 Abstract Nouns
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Verbs. The meN- family is made up of the prefix meN- and the prefix-suffix
combinations meN- -kan and meN- -i. The prefix meN- can be used in combination with noun or
verb base words to create active transitive verbs. Not all verbs require this prefix, and it is often
dropped in informal and daily speech (Rafferty et al., 2014). The meN- -kan prefix-suffix
combination creates causal verbs, and can be created from verb, noun, and adjective base words
(Wisma Bahasa, 2014). The meN- -i prefix-suffix combination can be used to create transitive
locative verbs, and can be added to noun, verb, and adjective base words (Wisma Bahasa, 2014).
These forms were paired with the warm colors red, orange, and yellow.

The final active verb construction is created with the prefix ber-, which can be added to
noun or verb base words to create intransitive verbs. (Wisma Bahasa, 2014). This form was
placed next to the other active verbs, and was paired with the color purple.

Passive verbs can be created from the active verbs, by replacing the meN- prefix with a
di- prefix. If a word utilizes a suffix, the passive form maintains the suffix (Wisma Bahasa, 2014;
Rafferty et al., 2014). These three possible forms were paired with the color green, and placed
under their active verb counterparts.

Figure 1

The Visual Aid Construction with Corresponding Colors
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Nouns. The circumfix per- -an creates stative nouns, and is generally derived from verbs
that utilize the ber- prefix (Rafferty et al., 2014; Wisma Bahasa, 2014). The circumfix peN- -an
creates nouns, and are generally derived from verbs that utilize the meN- prefix. The circumfix
ke- -an creates abstract nouns from noun, verb, and adjective base words ( Rafferty et al., 2014;
Wisma Bahasa, 2014). All three noun forms were paired with a different shade of blue.

The capital N in meN- and peN- -an affixation patterns represents a nasal sound; the
options for spelling differences can be seen in Appendix B and Figure 2 (Wisma Bahasa, 2014).
In the hierarchy chart (see Figure 2) different spellings of affixation patterns that utilize the nasal
sound spelling change can be seen to the left of the regular construction of these affixes. The
hierarchy chart is also organized to show the relationship between active and passive verbs, as
well as the relationship between verbs and nouns based on their respective levels within the
hierarchy chart.

These noun and verb chunks of instruction were broken up into individual categories.
These categories were organized around the base word, in a circular visual aid that I called “word
fields” for the purposes of this study. The relationship between colors utilized mimic the
relationship between affix patterns (see Figure 1 and Appendix A), and their organization within
the word field also mimicked the linguistic relationship between affixes.

Figure 2

Hierarchy Chart of 10 Affixation Patterns in Focus, Nouns and Verbs

10 Most Utilized Affbxation Patterns

=

m +
ke--an
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The meN- family used warm colors, and were arranged next to each other, with the meN-
prefix at the top of the visual aid, as it is the most utilized and broadest category of affixation.
The prefix ber- was purple, as purple is a secondary color to red, and was placed next to meN-, as
both are generally taught in the early stages of Indonesian language instruction. The circumfix
per- -an was colored indigo, and was positioned next to the prefix ber-, as the nouns created with
the use of per- -an are derived from the verbs that use the prefix ber-. The circumfix peN- -an
was positioned across the word field circle from the prefix meN-, as those nouns are derived
from the meN- prefix. Passive verb forms were arranged together at the bottom of the word field,
directly under their active counterparts. The abstract noun form ke- -an was also placed at the
bottom of the word field, and was colored light blue to show its noun classification.

The first level of this instruction covered the ber- and meN- prefixes, as words that utilize
these verbs are needed in the beginning levels of language study. The second level went over the
other two forms of the meN- family. The third level helped students clarify the passive verb
forms. And the final level covered the three noun types. The passive voice is used much more
frequently in Indonesian than in English, so the entire third level was dedicated to the passive
voice. The three forms of nouns were introduced together in the final level in hopes that the
differences between the three could be demystified.

Instructional Strategy and Methods

This intervention was delivered via indirect instruction with interactive, gamified
interactions. This design was meant to be drill-and-practice of specific word forms; i.e.
structured morpho-syntatic (vocabulary and grammar) repetition, often called a Focus on FormS
(Laufer, 2006; Loewen, 2018; Long, 2014; Swan, 2005). However, the game-play element of the
intervention aimed to support learners via problem solving and personal choice; like having the
freedom to make their own decisions on how words are constructed, in order to discover what
combinations work (Adobe, 2020; Articulate, 2018; Oyarzun & Conklin, 2021). Students utilized
a drag-and-drop feature applied to different word parts (base words, affixes) and placed these
word parts into sentence frames to create the correct (re: grammatical) word. The visual aid
provided BIPA students scaffolded support while they created the target sentences.

Technical Details

The visual fields that I have described above were designed by hand, and then re-drawn
in the visual platform Canva. This allowed me to create static representations of the grammatical
changes each of the four modules covered. Canva has a wide range of colors to choose from, and
I updated the paper prototype visual aids with this software to ensure that the target linguistic
elements were presented in a clear, clean, and concise manner.

To deliver instruction, | used Figma Builder. The interactions that I wanted users to have
were not able to be modeled in existing application building software, so I worked with the
Figma Builder Al chatbot feature to get the interactive elements and layout I was looking for.
The visual aids I created in Canva were imported into Figma Builder. Figma Builder was able to
utilize my visual designs on one side of the display, and import gap fill sentences on the other
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side of the display. The most appealing part of Figma Builder for me was that [ was able to
finally get the multiple drag-and-drop elements I envisioned within a single visual aid, in
addition to the presentation of target vocabulary and grammar in contextual sentences. Figma
Builder was an exciting find as many other tools (H5P, PressBooks, Genially, Safety Culture)
were limited in their drag-and-drop abilities. Figma Builder also made it easy to include an
instructional video before each of the four training modules, as well as an “Open Practice” area
where learners had the freedom to move about between different word field practice screens as
they pleased.

As Figma Builder only helped write the code, I published the “The LIBI Game” in Figma
Builder, but hosted the many parts of this learning intervention in the website builder Wix. The
pre- and post-game Jotform surveys were embedded into the Wix website. The instructional
videos were hosted on YouTube, and embedded either into the Wix website or within the Figma
construction. A direct link to “The LIBI Game” as well as links to materials created by others
were also hosted in this site. In this way, users were able to view all the elements of the current
study in one place via a single, shared link.

Methodology

Evaluation Goal and Participants

The goal of this evaluation was to understand the usability and learning effectiveness of
the Indonesian affixation project’s visual design and interactive elements. The target audience
participated in the evaluation of this instruction. Both my BIPA students and my BIPA
classmates were involved. BIPA students at the Intermediate level were the target population that
this study aid was designed for, though the participant recruitment pool was not limited to
Intermediate BIPA speakers, and extended to early and late learners as well.

Evaluation Instruments

The demographic questionnaire included four questions. Questions were presented using
Jotforms embedded in the learning module host site. Jotform is an online forms builder, similar
to Google Forms or Qualtrix, with several builder choices. Jotform was chosen for the Jotform
Cards display option, which shows one survey question at a time, as opposed to the list format
seen in more popular survey builders. The initial demographic survey aimed to uncover how
long participants had been studying Indonesian and to understand how learners self-rated their
own language level before they started the learning intervention. For a full list of demographic
questions, see Appendix C.

Based on Krug’s (2010) book and scripts, I conducted usability testing both in person and
online to better understand the weaknesses and strengths of this learning intervention, and made
appropriate changes before trialing the intervention with the target population. Three separate
iterations of the usability test were conducted with native Indonesian speaking Subject Matter



AYO BERMAIN LIBI
12

Experts (SMEs). The main focus of the usability testing was visual design and user flow in the
instruction as a whole—usability testers were asked to complete tasks starting from the
beginning of the module. A secondary focus was on the enjoyability and clarity of the interactive
visual design elements—this was gleaned through talk aloud feedback. Another focus was on the
content in the visual aid tool and the learning effectiveness assessments. Of the three SMEs one
is a BIPA teacher, one is an English as a Foreign Language teacher, and one works outside the
field of language education. For a full usability script, see Appendix D.

The pre- and post-instruction assessments to measure learning effectiveness were
presented in an embedded Jotform within the hosting website. Questions were presented in the
form of gap-fill sentences, where students choose the appropriate word from four possibilities.
Jotform Cards were utilized, as this style of presentation aimed to avoid cognitive overload, and
to help participants focus on one question at a time. Gap-fill sentences were based on the
sentences written with the help of one of the SMEs to ensure their accuracy and appropriate
BIPA level. The gap-fill answers were all either nouns or verbs that utilized the correct
Indonesian affixation pattern to make each sentence grammatical. To see the complete list of
learning effectiveness questions, see_Appendix E. Pre- and post-test items were identical, though
their ordering differed.

As this instructional design project was less focused on participants learning a new skill,
and focused more on the teaching method utilized—visual design and interaction for
morphosyntactic support—the attitudinal study was a place for vital feedback from participants.
This attitudinal survey was also hosted in an embedded Jotform within the hosting website.
There were seven attitudinal questions with Likert scale rating options, and four open-ended
questions that provided users a place to give detailed feedback if they so chose, totaling 11
attitudinal questions after the gap-fill sentence post-test. To view all questions in this attitudinal
survey, see Appendix F. Likert scale ratings ranged from 1 (“I hated it”) to 5 (“It was excellent”).

Results

Usability

The three rounds of usability studies uncovered several positive ideas, as well as a variety
of redesign changes. Major categories that were mentioned were Visual Design, Navigation,
Interaction, Content, and Innovation. A summary of positive and negative sentiments that
received immediate attention are compiled in Table 4. For a more complete table, see Appendix
1. The items that all three users agreed on were that the website navigation needed work, that the
content of the video game was positively received, and that the drag-and-drop interaction within
the video game also needed work. For Navigation, SMEs 1 and 2 noted that it was unclear the
order participants were expected to move through the website, there were no ‘back’ buttons to
return to the website after doing surveys or game play, and neither made use of the navigation
bar. All three SMEs had issues with the drag-and-drop element in Interaction. SME 1 utilized a
tablet, and at times could not click on the appropriate word part. SME 2 noted that the gap-fill
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space was not long enough for some of the correct combinations of word forms. SME 3 had
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issues with word part buttons “not being sticky;” when they placed a word part into the gap-fill
sentences it would not stay within the sentence frame.
After working through three rounds of usability testing with SMEs, changes to the video
game and to the hosting website were made. SMEs 1 and 2 saw the same initial iteration of the
website, and their feedback helped make it easier to navigate. Instead of the more “traditional”
pages that are found on websites that are organized by theme like About, Our Mission, or Book a
Service, 1 opted to have each step of the process be a page on the website instead. The resulting
pages were then Start Here, Watch, Play, and Last Step, which correspond with the desired steps
I wanted participants to take. When SME 3 interacted with the website, these changes seemed to
be clear, and the user was able to navigate the site and take steps in the desired order without
designer support. For more details, see Appendix G. Additionally, SMEs 1 and 3 commented on
the language used in both the website and “The LIBI Game.” SME 1 suggested clearer
instructions within the game, and both SME 1 & 3 suggested the use of more consistent,

Table 4

Positive and Negative Sentiments on Design Elements

Category Sentiment Specific Topic Participant 1  Participant2  Participant3  Total
Visual Design + LIBI Game 0 1 1 2
Visual Design - Website 1 1 0 2
Visual Design - LIBI Game 1 1 0 2
Navigation - Website 1 1 1 3
Content + LIBI Game 1 1 1 3
Content + Videos 1 0 1 2
Content - Website 1 1 1 3
Content - LIBI Game 1 1 0 2
Content - Videos 1 0 1 2
Interaction + Drag & Drop 1 (tablet) 1 0 2
Interaction - Drag & Drop 1 (tablet) 1 1 3
Innovation + LIBI Game 0 1 1 2




AYO BERMAIN LIBI
14

bilingual (Indonesian/English) display text to support BIPA learners.

The other major change was to the visual-spatial study aid portion of the “The LIBI
Game” and the content therein. SME 1 shared that the words chosen for this instructional
intervention were varied, and that some of the target constructions were too advanced for my
target population. Thus, SME 1 and I selected more appropriate word families to focus on. Of the
15 original word fields we opted to keep five and remove 10. With the addition of 16 more
level-appropriate word fields, the total number of possible word fields in the video game pool
was 21. Some word fields (» = 11) removed from game play were retained in the section called
“Open Practice” for a total of 27 word fields that users could access as desired outside of the
main game structure (see Appendix H). Four of the original wordfields were completely removed
from the learning intervention due to inappropriate leveling. SMEs 2 and3 had comments on
sentence structures, but not on base word choices, which led me to believe this major change was
appropriate for the target population.

Learning Effectiveness

Twenty three participants completed the pre-game survey, and 17 of these completed the
post-game survey. The learning effectiveness testing consisted of 12 questions hosted in Jotform.
The pre-test was presented before participants interacted with the learning tool “The LIBI
Game,” and the post-test, which contained the same questions, was given after they completed
the learning phase. After completing the learning effectiveness testing, a majority of participants
saw a decrease in their pre- to post-test scores. Ten of the 17 participants saw lower post-test
scores than pre-test scores. Four of these 17 saw an identical score in the post-test as in the
pre-test. Three participants saw an increase in testing scores from the pre- to the post-test. See
Figure 3 for averages across learning levels.

When these scores were classified by learning level, it was shown that the target audience
of Intermediate speakers saw the highest average scores, though saw lower post-test scores than
pre-test. One participant saw no changes in their pre- to post-test scores, and the others saw a
decrease in scores. The other learning groups were broken down into two categories: fluent
speakers and beginner speakers. The Beginners group was a combination of those users who
self-identified as “Beginner” and “Complete Beginner” learners in the demographic survey. The
Fluent group was a combination of “Native Speakers” and “Fluent Foreign Speakers.” In the
Fluent speaker group two participants scored less on the post-test than the pre-test, one user saw
no change to their testing score, and one participant saw a higher post-test score after completing
the intervention. In the Beginners category, six participants saw a lower post-test score than
pre-test score, two had no change in their scores, and two had better scores in their post-test than
the pre-test. See Appendix J for specific scores per participant.
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Figure 3

Pre- to Post-test Average Scores, Total and Per Speaking Level
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Attitudinal Survey

Attitudes of participants were collected with a survey comprising seven Likert scale
questions and four open-ended questions. The Likert scale items all averaged a score of three or
higher, with standard deviations between 1.1 and 1.5. See Table 5 for the mean, standard
deviation (SD), and range across all 17 participants. These Likert scale questions asked users to
rate several aspects of “The LIBI Game” including their overall experience with the game, the
visual elements, their new understanding of affixation patterns, and how beneficial they felt the
intervention could be to their future studies. Intermediate participants gave significantly stronger
feedback on Likert scale items than was seen in the average scores. As many of the Beginning
learners struggled with this learning tool, attitudinal data was categorized into three groups, one
being Beginning Speakers of Indonesian, the second being the target group of Intermediate
Speakers, and the third as Fluent Speakers. In Figure 4, Intermediate Speakers are represented in
blue, Beginning Speakers in red, and Fluent Speakers in yellow.
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Table 5

Average Likert Scale Scores of All Users on User Experience of “The LIBI Game”

Overall Use of Visual Understand Understand Understand Future
Experience  Color Represent  Affixes  BaseWords  Relations Study
Mean 3.5 4.2 3.8 3.1 34 33 3.8
SD 1.4 1.2 1.1 1.4 1.4 1.3 1.5
Range 4 3 3 4 4 4 4

Participants were asked open-ended questions after four of these seven Likert
scale questions. These open ended questions gave participants an opportunity to explain their
Likert scale rankings in more detail if they so wished. Three of these open-ended questions came
after participants ranked their new understanding of different linguistic elements. One of these
open-ended questions prompted participants to share how beneficial they thought “The LIBI
Game” could be to their future language study. In general, participants felt more negatively than
positively about “The LIBI Game.” On the whole, participants had a lot of feedback to share for
making future iterations of “The LIBI Game” better. See Table 6 for a summary of coded
qualitative data. When looking at the target audience of Intermediate Speakers, it is clear that
these users had a more positive outlook on the learning tool compared with the other speaker
groups (see Table 7). Intermediate participants provided a significant number of the positive
comments and were responsible for relatively few of the negative comments in each of the four
open-ended questions.
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Likert Scale Scores: Intermediate (Target), Beginner, and Fluent Speakers
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Table 6

All Participants’ Qualitative Feedback, Categorized into Positive & Negative Sentiments

Understand Understand Understand Beneficial
Affixes Base Words Relationship Future Study
Positive 6 9 8 19
Negative 11 8 9 23

Total 17 17 17 42




AYO BERMAIN LIBI
18

Table 7

Intermediate Participants’ Qualitative Feedback, Categorized into Positive & Negative

Sentiments
Understand Understand Understand Beneficial
Affixes Base Words Relationship Future Study
Positive 4 3 3 9
Negative 2 1 0 3
Total 6 4 3 12
Discussion and Conclusion
Discussion

Based on the feedback garnered from the 20 individuals who participated in this study,
“The LIBI Game” received a 3.5 or 4 on a Likert scale of 5 for overall usability and
effectiveness. The target audience of Intermediate Speakers (n = 3), for whom the intervention
was developed, had markedly better feedback than the total population’s (n = 17) feedback.
Things that worked well were color tagging and organization of the visual aid element for
student scaffolding (Berry, 1991; Paek et al., 2016). As this was the main focus of this current
phase of development, I am happy with this feedback. The three areas of linguistic instruction
were weaker, comparatively. However, the overall experience and the potential future benefits
both were ranked at about a 4.5 with Intermediate Learners, and about a 3.5 with other
participants, which I find encouraging for moving forward with next steps.

The pre-test to post-test scores did not show growth. Presently, I am wondering if
repetitive study would actually help these scores. We know that spaced repetition is an essential
way to acquire new vocabulary, look at all the vocab flash cards applications out there. Iterative
study tools could give participants the repetition they need to visualize and recall elements of the
Indonesian language when using it in context (Issa & Morgan-Short, 2019; Khaleghi et al., 2021;
Tagkin & Cakmak, 2023). However, in this study there is no way of knowing if students engaged
with spaced repetition or simply played through “The LIBI Game” one time. Spaced repetitive
practice is an area rife with possibility for future testing.

As this tool was not intended to teach, but rather be a practice tool for different elements
of Indonesian language study, and it has great potential to do just that. Mainly, this study helped
uncover the three categories of potential users for this study tool: the target audience —
Intermediate BIPA speakers; informants—Native Indonesian speakers; and other learners —
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Fluent Foreign BIPA speakers and Beginner BIPA students. These three categories of people
have highly differing needs. In Table 8 I have rated the needs of each learner group across four
categories of classification for future development of “The LIBI Game.” Zero denotes no need,
one denotes need, one plus notes a need with additional attention paid in the future, and 2 for
main areas of focus. These needs should be considered in future iterations of “The LIBI Game.”

Table 8

Future Need Ranked for Each of the Uncovered Learning Levels.

Level Visual Support ~ Lang Support Game is Fun Grammar Clear
Native Speaker 1 0 1+ 0
Fluent BIPA 1 1 1 1
Intermediate BIPA 1 1+ 1 1+
Beginner BIPA 1 2 1 2

Beginning learners did not receive “The LIBI Game” well, and were frustrated at almost
every turn. This makes sense, there were very few supports that were level-appropriate for them.
At this beginning level, users need bilingual support at every step, or a task that is less reliant on
verbal and written input. A singular level (Level 1-Simple Verbs) could be the entire focus for
complete and beginner students (CEFR levels A0-A1l).

Native speakers (Bahasa Indonesia bagi Penutur Asli) don’t really have any need for
language scaffolding, as they are not learning. They continue to be helpful in the further
conceptualization of what kinds of support BIPA learners might need.

Fluent Foreign BIPA speakers also have different needs, as they need very few language
supports, and have a strong grasp of the grammar elements being reviewed in “The LIBI Game.”
In fact, 50% of this group saw marked improvement between the pre-test and the post-test. 'm
sure there is something to be said about sentence recognition in fluent speakers to explain this, as
the sentences were unchanged from pre- to post-test. This has great potential for further
investigation.

Intermediate learners saw potential and even expressed appreciation for many elements
of this learning intervention. Namely, they liked the format, which they described as something
they “ha[dn’t] seen before” (participant 04); they also see its value as a study aid. One participant
shared that they “would love to see more tools like this” (participant 14). [ am glad to report that
the target population sees and appreciates the value of this study tool as I have imagined it.
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Conclusion

All levels of BIPA learners struggle to correctly utilize the affixation patterns in
Indonesian. Indeed, even at advanced levels of BIPA study these word constructions are
challenging when BIPA speakers are engaged in language production like speaking or writing.
To address this problem, a study aid tool was developed to help BIPA learners visual-spatially
organize several different constructions of Indonesian. The goal of this practice tool was to help
students practice target word forms in Indonesian to support learners’ recall and identification of
correct forms. Given the mixed levels of BIPA learners that participated in this current study the
instruction met its intended goal with its intended audience.
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Appendix A
Visual Aid Colors

Appendix A. The linguistic patterns between affixation patterns is highlighted for BIPA students
based on the relationship between colors as presented in the color wheel. Here, by the Color
Wheel Company (2010).
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Appendix B

Linguistic Details

In Indonesian, some prefix and circumfix constructions undergo nasalization sound
changes. This is denoted with the capital letter ‘N.” Based on the phonetic rules of Indonesian,
these nasalized sounds change based on the first letter of the base word. The tables in this

appendix detail the numerous options that BIPA learners must juggle when languaging.

Active Verbs Derivations Possible Passive Verbs Derivations
Spelling
Changes

meN- family meN- me- di- family di-
mem-
men-
meng-
menge-
menye-

meN- -kan me- -kan di- -kan
mem- -kan
men- -kan
meng- -kan
menge- -kan
menye- -kan

meN- -i me- -i di- -i
mem- -i
men- -i
meng- -1
menge- -i
menye- -i

ber- bel-
Table B1. Verbs in Indonesian that were presented to BIPA learners in “The LIBI Game.”
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Possible Spelling Changes

Nouns

peN- -an pe- -an
pem- -an
pen- -an
peng- -an
penge- -an
penye- -an

per- -an

ke- -an

Table B2. Nouns in Indonesian that were presented to BIPA learners in “The LIBI Game.”
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Appendix C

Demographic Survey Items

Indonesian language skills?

Question Type of Answer Enabled
What is your email? Open-Ended

What name would you like to use for Open-Ended
yourself in this study?

How would you self-rate your Drop Down Choices

I'm a fluent, native speaker of Indonesian.

I'm a fluent, foreign speaker of Indonesian.

I'm an advanced learner of Indonesian.

I'm an intermediate learner of Indonesian.

I'm a beginning learner of Indonesian.

I'm a complete beginner in my Indonesian studies.

How many years have you been
studying Indonesian?

Drop Down Choices

I'm a native speaker, I've been studying my whole life.
I've been studying Indonesian for 10+ years.

I've been studying Indonesian for 8-10 years.

I've been studying Indonesian for 5-7 years.

I've been studying Indonesian for 2-4 years.

This is my first year of Indonesian language study.

Appendix C. Demographic survey questions for learning effectiveness testing.
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Appendix D
Usability Protocol

Good morning (afternoon/evening), my name is Ruadhén, and today I will be walking
with you through the Latihan Imbuhan Bahasa Indonesia (LIBI) training module.

Before we begin I have some information for you, and I am going to read it to ensure that
I cover all the bases.

You probably already have a good idea of why I have asked for your insights today. [ am
asking people to try out the LIBI training module to see if it works how I intend it to. The session
should take about twenty minutes.

I want to be clear that I am looking to test the learning intervention, and not you. You
cannot do anything wrong here, nor can you make any mistakes. Any feedback you share with
me today will inform improvements I can make to the learning module before I share it with
BIPA students.

I will ask you to do several things. While we do these items please speak aloud so I can
record your thoughts in the video. Say what you are looking at, what you are trying to do, and
what you are thinking. This will be a big help to me.

Also, please don’t worry about hurting my feelings. I am doing this to improve the
learning module, and can benefit from your honest reactions.

If you have any questions as we go along, just ask. I may not be able to answer them right
away, since I’m interested in how people do when they don’t have the designer’s support. If your
questions persist, I can try to answer them after the walk through. If you need to take a break at
any point, just let me know.

I plan to record our zoom session (our in person meeting) onto my computer. With your
permission I will record my screen as you do the walk though. The recording will only be used to
help me figure out how to improve the learning module, and it won’t be seen by any one except
me and the other people working on this project. This recording will help me, so I don’t have to
take so many notes while we do the walk through.

If you could, please confirm out loud that I have your permission to record the zoom (in
person) meeting, and that the video will only be shared with members of the project team.

Wait for their reply.

Start screen/sound recording when given permission.

Do you have any questions so far?

Okay, before we look at the site I’d like to ask you a few questions.

e First, what is your occupation?
e What do you do for work?
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e Roughly how many hours a week do you spend using the internet, including web
browsing and emails?
What kinds of sites do you usually look at when you browse the web?
Do you have any favorite websites?

Wonderful. We are done with questions, and we can start looking around in the learning
module.

Send link to user. / Give laptop to user with website pulled up.

First, ’'m going to ask you to look at this page and tell me what you make of it: what
strikes you about it, whose site do you think it is, what can you do here, and what is it for? Just
look around and do a little narration out-loud while you look. You are welcome to scroll up and
down, but don’t click on anything yet.

Allow the participant to look around for approx 3 minutes.

Thanks. Now I’m going to ask you to try to do some specific tasks. I’'m going to read
each one out loud. I also ask that you try to do these tasks without using the search function. I
will learn more about how well the site is working if you search the long way. As much as
possible, it will help me if you speak out loud while you do these tasks.

#1 Can you find how to do the pre-survey?

#2 Can you find how to access the game?

#3 Can you find the post survey?

Thanks! That was helpful for me. I don’t think I have any further questions for you at this
time. Do you have any questions for me?

Awesome, thanks very much for your time today.
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Appendix E

Learning Effectiveness Items

Question

Answer Options

Saya adalah mahasiswa S1 dan saya belajar
ilmuwan politik.

Belajar, mengajar, diajar, pengajaran

Dia adalah guru bahasa asing untuk bahasa
Arab. Dia mengajar beberapa kelas bahasa
Arab.

Mengajar, belajar, diajarkan, pengajaran

Anjing itu diajarkan untuk bermain pura-pura
mati.

Diajarkan, mengajarkan, mengajari, belajar

Ibu Tati mengajarkan anaknya bagaimana
memasa nasi kuning.

Diajar, diajarkan, mengajarkan, mengajar

Bapak Sutiyono mengajari keponakannya
bagaimana untuk mengganti roda di sepeda.

Diajari, mengajari, pengajaran, mengajar

Matematika diajar oleh Ibu Mary.

Menajar, belajar, diajar, pengajaran

Anak-anak TK diajarkan cara mengikat
sepatu.

Belajar, diajari, penajaran, diajarkan

Pengajaran tentang pembagian sudah
diajarkan hari Rabu minggu lalu.

Mengajarkan, pengajaran, diajarkan, belajar

Ibu Dwi berjalan ke pasar jam 6 setiap pagi.

Berjalan, menjalankan, dijalan, menjalani

Henri mulai menjalankan bisnis tekstil sejak
tahun lalu.

Menjalankan, berjalan, perjalanan, dijalankan

Hukum yang baru sudah dijalankan oleh
pemerintah daerah setempat.

Dijalani, dijalankan, berjalan, perjalanan

Kita menjalani perjalanan yang panjang untuk
mengunjungi kakek dan nenek di desa.

Menjalani, berjalan, menjalankan, perjalanan
//

Perjalanan, berjalan, dijalani, dijalankan

Appendix E. Pre- and post-game gap-fill sentences for learning effectiveness testing.
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Question Type of Answer Enabled
What is your email? Open-Ended
What name would you like to use for yourself in this study? Open-Ended

How would you rate your overall experience with LIBI?

5 point Likert scale

1 - I hated it

2 - It was fine, I guess
3 - It was mid

4 - Tt was pretty good
5 - It was excellent

How would you rate the use of color in LIBI?

5 point Likert scale

How would you rate the visual presentation of affixation patterns
in LIBI?

5 point Likert scale

How would you rate your NEW understanding of Indonesian
affixation patterns?

5 point Likert scale

Please share a thought about this.

Open-Ended

How would you rate your NEW understanding of Indonesian
root words?

5 point Likert scale

Please share a thought about this.

Open-Ended

How would you rate your NEW understanding of the
relationship between affixation patterns in Indonesian?

5 point Likert scale

Please share a thought about this.

Open-Ended

How beneficial do you think studying vocabulary or grammar
with LIBI would be to your future studies of Indonesian?

5 point Likert scale

What elements would you change in the LIBI learning module?

Open-Ended

Appendix F. Post-game survey questions for attitudinal testing.
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Appendix G

Revisions After Usability Testing: Website

Figure G1. Website structure before, with three main pages Home, Play, Contact; generic
images; and mono-lingual (Indonesian) display text.

LastStep  About Latihan Imbuhan Bahasa Indonesia

Practice Indonesi fixations with LIBI

|_atihnan Imbuhan
Bahasa Indonesia

Figure G2. Website structure after, with four main pages Start Here, Watch, Play, and Last Step;
images from Indonesia; and bi-lingual (Indonesian, English) display text.
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Appendix H
Revisions After Usability Testing: The LIBI Game
Figure H1. Word fields before, n = 15. Figure H2. Word fields removed from
gameplay, n = 10.

@ g e jpaejaela

= e %3}_ i ® ® @ @ ®

- F 3 LF 6 a & o a

Bl T vl 0 L e o o o o

{-F - Q 5 AEEERE

as @ @

Figure H3. Word ﬁelds after, n = 16. With Figure H4. Total wordfields, n = 27, in open

remaining word fields (n = 5), total practice section.
wordfields for gameplay n = 21.
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Appendix I
Usability Study Feedback
Category Sentiment Specific Topic Participant 1 Participant 2 Participant 3 Total
Visual Design + Website 0 0 0 0
Visual Design + LIBI Game 0 1 1 2
Visual Design - Website 1 1 0 2
Visual Design - LIBI Game 1 1 0 2
Navigation + Website 0 0 0 0
Navigation + LIBI Game 1 0 0 1
Navigation - Website 1 1 1 3
Navigation - LIBI Game 1 0 0 1
Content + Website 0 0 1 1
Content + LIBI Game 1 1 1 3
Content + Surveys 0 0 1 1
Content + Videos 1 0 1 2
Content - Website 1 1 1 3
Content - LIBI Game 1 1 0 2
Content - Surveys 0 0 1 1
Content - Videos 1 0 1 2
Interaction + Drag & Drop 1 (tablet) 1 0 2
Interaction + Web Buttons 1 (tablet) 0 0 1
Interaction - Drag & Drop 1 (tablet) 1 1 3
Interaction - Web Buttons 1 (tablet) 0 0 1
Innovation + Website 0 0 0 0
Innovation + LIBI Game 0 1 1 2
Innovation - Website 0 0 0 0
Innovation - LIBI Game 0 0 0 0

Appendix I. User sentiments after completing usability studies across five main areas.
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Appendix J

Learning Effectiveness Testing Scores

B Pre-Test Score [ Post-Test Score
100%

75%

50%

Percentage Score

25%

0%
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 15 16 17

Participant Number

Appendix J. Pre- and post-game survey scores per participant.
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