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Abstract: We investigated the application and effectiveness of interactive gesture—based assessment in evaluating the Hakka
language abilities of young children. Unlike traditional one-on-one assessments, this innovative approach grounded in the principles
of playful learning employs the interactive environment of computer games to provide immediate feedback on correctness, thereby
facilitating self-learning during gameplay. This approach generally reduces stranger anxiety and helps children naturally engage
with the gaming context. Qualitative research methods, including observations and interviews with children aged 3-6 and their
teachers, were employed, and the results revealed that the use of interactive gesture—based assessment reduced the levels of fear
associated with evaluation and encouraged the children to engage with the game. This, in turn, yielded higher response quality
accurately reflecting the children’s actual Hakka language abilities. These findings confirmed the feasibility of using interactive
gesture—based assessment for evaluating young children’s Hakka language skills and indicate that the developed large-scale
systematic evaluation method may improve assessment efficiency. Future software development, particularly that utilizing artificial
intelligence, may further facilitate effective language assessments. The primary limitation of this study was its small sample size.
Therefore, in future studies, it is necessary to include larger samples to conduct in-depth analyses and refine the application of
interactive gesture-based assessment in language assessments for young children. The result of this study assists in enhancing the
quality of language teaching and assessment and offers a novel interactive approach to language acquisition in education.
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1. Introduction

Taiwan is ethnically diverse, with the population primarily comprising the Hoklo (Min Nan), the Hakka, Indigenous peoples,
and new immigrants. The Hakka constitute the second-largest ethnic group after the Hoklo, with a population of approximately 4.69
million, representing nearly 20% of Taiwan’s population. The Hakka language has a phonetic system of five tones and is essential
to the preservation of the Hakka cultural identity. However, Taiwan has experienced a gradual decline in the use of Indigenous
languages due to historical policies, societal changes, and assimilation-focused education, which has decreased the number of young
individuals speaking these languages (Tiu, 2011). According to the Hakka Affairs Council (2022) and the language vitality
indicators of the United Nations Educational, Scientific, and Cultural Organization, the Hakka language is “severely endangered”
in terms of generational transmission and user population. In the key development areas for Hakka culture, 62.3% of individuals
older than 40 years are proficient in Hakka, whereas only 13.8% of children younger than 13 years and 9.2% of children younger
than 6 years can speak Hakka, indicating a major loss of the Hakka language. Therefore, additional efforts are required to instill the
language in younger generations. With an increasing number of young parents no longer speaking Hakka, schools have become
increasingly responsible for language transmission. Since 2006, the Taiwanese government has subsidized the integration of native
languages and local culture into preschool education. Currently, the main long-term language preservation initiatives in Taiwanese
preschools are Hakka Life Schools and Hakka Immersion Teaching programs.

According to a survey by the Hakka Affairs Council in 2021, most of the Hakka people (70 to 90%) are conscious of preserving

their language, and they agree that the next generation must learn the Hakka language (Hakka Affairs Council, 2022). This indicates
a trend toward increased recognition of the importance of Hakka language acquisition among future generations within the Hakka
community. According to Chu and Joseph (2024), bilingual learning offers advantages and significantly influences early executive
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functioning in young children. Therefore, initiating bilingual education in Mandarin and Hakka from an early age can not only
enhance cultural identity among ethnic groups but also support early childhood development.

In 2012 and 2020, the Hakka Affairs Council, in collaboration with Pingtung University, developed editions 1.0 and 2.0 of the
Children’s Hakka Evaluation Game. This game promotes the acquisition of the Hakka language by young children by encouraging
them to engage in challenge-based activities. The target audience for this game is children younger than 4 years, and the game
represents Taiwan’s only large-scale assessment of early childhood Hakka language competency. Thousands to tens of thousands
of children use the game each year. Because each challenge in the game is one-on-one, considerable human resources must be
invested every year for training on and administration of the game. However, children often experience stranger anxiety and tend to
misunderstand questions or lack the motivation to respond in Hakka. Because assessors often face difficulties in providing guidance
and feedback, children’s language abilities may be underestimated due to misunderstanding of the questions.

To address the aforementioned problems, researchers have attempted to develop interactive game-based assessment methods
and reduce the need for children to interact with strangers, which increases their motivation for participation. It also enables 3-year-
old children to participate and provides hints when children provide incorrect answers and avoid misunderstanding by ensuring a
more accurate assessment of children’s abilities. In addition, this approach can enable more targeted annual investment in human
and material resources, enabling more efficient use of resources. The assessment game is designed for self-learning and enables
children to learn Hakka while playing.

Motion-sensing technology allows for intuitive physical interactions for users to engage more with game content. This
technology has been used in various learning domains (Lin et al., 2017; Yang, 2023; Tao & Chuang, 2017), including language
acquisition (Chen, 2019; Lu et al., 2012; Pan, 2017; Watthanapas et al., 2021) and early childhood education (Chen, 2012; Chi,
2022; Liu, 2020). According to the literature, interactive gesture—based assessments can enhance learning outcomes and increase
motivation.

In this study, we developed an interactive gesture-based assessment game for evaluating the Hakka language skills of young
children. The assessment aspects of the game included learning motivation and interactivity. Learning motivation was evaluated
using the ARCS model of motivational design developed by Keller and Kopp (1987), and interactivity was evaluated using the
criteria outlined by Lu et al. (2012). In this study, we determined how interactive gesture—based assessment can be used to evaluate
young children’s understanding of the Hakka language by analyzing the effectiveness of interactive gesture—based assessment in
evaluating the Hakka language skills of young children. Based on the results, we offered recommendations for the application of
interactive gesture—based assessment to evaluate Hakka language skills in young children.

2. Research Background

2.1. Evaluation of Young Children’s Native Language Abilities

According to Hoff (2013), language assessment content includes structural elements (e.g., grammar) and pragmatic elements.
Pragmatic elements involve illocutionary competence, encompassing aspects such as language strategies and functions; listening
comprehension; pronunciation; spoken vocabulary; and fluency. These elements are typically prioritized in language ability
assessments for young children.

Evaluations of native language abilities in young children may be formal or informal. Formal evaluations are conducted
through one-on-one testing, whereas informal evaluations are primarily conducted through observations by the primary caregiver,
with both forms of evaluation completed by individuals familiar with young children (First Peoples’ Cultural Council, 2014). In this
study, we established a large-scale, systematic model for native language assessment; therefore, the literature review was focused
on formal evaluations. Thompson (2006) developed the Student Oral Proficiency Assessment to evaluate the oral Spanish
proficiency of students in grades one to four. Peter and Hirata (2006) and Peter et al. (2008) investigated the effectiveness of
Cherokee immersion in the United States by using a question-and-answer format and created assessment tools for both preschools
(Cherokee Preschool Immersion Language Assessment) and kindergartens (Cherokee Kindergarten Immersion Language
Assessment). The kindergarten version focuses on language regarding actions related to life and curricular activities, such as
sleeping and reading, and scoring personnel are present during testing.

In Taiwan, Chang (2004) developed the earliest Hakka language test for young children by modifying the revised version of
the Peabody Picture VVocabulary Test to a one-on-one format; the test comprised 116 items. Chen et al. (2009) used this test to
determine the effectiveness of early experimental Hakka immersion teaching in Pingtung and evaluate children’s Hakka vocabulary
abilities. Chen (2016) recompiled the Peabody Picture Vocabulary Test into a Hakka listening and speaking test for young children
in the Meinong area of Taiwan. This test included only seven listening items, seven speaking items, and one picture storytelling
task. Therefore, less time is needed to complete than in previous tests for young children. Every year, Taiwan organizes the Young
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Hakka Language Breakthrough event, which involves a one-on-one challenge with five situational games that are used to test Hakka
language ability (Chen & Hsieh, 2021; Hsieh, 2022). These games vary in interactivity levels but are primarily conducted in a one-
on-one format. Each level features an adult acting as the “game master” (interacting with the children through the games), questions
and answers, and methods used to establish a lifelike scenario in which the children are asked to respond or provide answers.

In this study, we developed a one-on-one situational dialog game to assess the understanding of the Hakka language in young
children in which the children could respond by using body language. In this assessment, the interactive partner was replaced by a
computer.

2.2 Considerations for Evaluating Young Children’s Native Language Abilities

According to the literature, children who engage in bilingual learning tend to significantly differ from those who do not in
terms of early executive functioning. In addition, research indicates that children who receive Hakka immersion education tend to
exhibit higher performance in numerical concepts and Mandarin auditory vocabulary recognition than those who do not. Therefore,
a bilingual learning model involving Mandarin and Hakka can offer advantages in childhood development (Chen & Tsai, 2011; Chu
& Joseph, 2024). The development of language and cognitive abilities in young children is crucial. In such children, language
expression is primarily characterized by a tendency to respond with gestures, single words, or short phrases (e.g., telegraphic
sentences) to convey complex meanings (Lightbown & Spada, 2013). Therefore, when designing language assessments for young
children, researchers must employ simple questions that can be answered by children with gestures, single words, or two-word
phrases rather than complex sentences. Moore (2014) argued that language abilities significantly correlate with a learner’s cognitive
development. Therefore, the difficulty of language assessment content must not exceed the child’s cognitive load because this may
adversely affect their performance. According to Li (1992), 3-year-old children can recognize directions (e.g., up and down),
understand daily routines (e.g., waking up and sleeping) and simple actions or activities (e.g., changing clothes and singing), and
are familiar with everyday objects (e.g., toothbrush).

The development of social and emotional abilities is crucial in young children. Young children cannot be effectively evaluated
using paper-and-pencil tests, and when they are evaluated by an assessor, they may experience stranger anxiety. Preschool children
often experience acute nervousness or anxiety when they encounter strangers or unfamiliar scenarios, which may affect their
performance (Mitchell et al., 2013). In addition, younger children tend to experience greater levels of anxiety toward new
environments; shifting children’s attention to more pleasant stimuli, such as games or cute images, may help them overcome their
stress (Thompson, 1998). In this study, computer and motion-sensing equipment was used to create interactive games. These games
were developed to mitigate the need for interactions with strangers and provide physical activities that can distract children and
reduce their anxiety levels.

Understanding the developmental stage of a child’s attention span is essential. Three-year-old children have an attention span
of approximately 5 to 15 minutes. They can follow simple instructions (e.g., “walk there” or “step on it””) and are capable of imitating
a series of actions. Because of their limited attention span, items for assessing these children are typically designed to be completed
within 5 minutes.

2.3 Interactive Gesture—Based Assessment in Young Children’s Learning

With the rapid advancement of technology, interactive gesture—based assessments have been increasingly used in various fields,
with such assessments being particularly often used in education to combine learning with entertainment. These assessments are
extensively used at all stages of learning and enhance students’ learning motivation, stimulate interest, and increase engagement
(Papastergiou, 2009; Lu et al., 2012; Tao & Chuang, 2017; Silva et al., 2017). In early childhood education, interactive gesture—
based assessments can be used to enhance learning motivation and effectiveness and improve executive functions, motor skills,
learning behaviors, and social capabilities (Chen, 2023; Chen, 2014; Huang, 2022). According to Lin et al. (2017) and Pan (2017),
these assessments effectively promote learning motivation among elementary and junior high school students, thereby positively
affecting their learning outcomes. However, the assessments do not significantly differ from computer games in terms of enhancing
learning effectiveness. Interactive gesture-based assessments in early childhood may reduce the adverse effects of traditional
computer games on young children’s eyesight (Chen & Tsai, 2012).

Several factors must be considered in using interactive gesture-based learning. For instance, appropriate demonstrations and
scaffolding must be provided to overcome learning barriers caused by emotional distress or misunderstanding (Chen, 2019; Huang,
2022). Sung et al. (2012) highlighted the importance of considering students’ learning styles in improving learning motivation and
effectiveness. Ariffin et al. (2014) and Watthanapas et al. (2021) argued that the design of a game should be developed with
consideration of the user’s background and the potential effect of their background on their motivation and performance as well as

< EIET 2024, Vol 4, Issue 1, 28-40, https://doi.org/10.35745/eiet2024v04.01.0004 P




LEIET ’

on the suitability and challenge level of the game content. According to Chen (2023), instructional resources and environmental
constraints are major factors influencing teachers’ decisions to adopt motion-sensing interactive teaching methods. Van Eck (2006)
argued that learning-centric digital games must be used within meaningful contexts that stimulate cognitive processes. Therefore,
games need to be designed with consideration of different learning objectives and the support and infrastructure likely to be provided
by institutions.

Interactive gesture—based assessments have strong potential in education; they are capable of inspiring learning motivation
across various student demographics. For young children, who are naturally curious and inclined toward play-based learning, these
assessments effectively promote engagement and increase participation and concentration in learning activities. However, to ensure
the effectiveness of interactive gesture-based assessments, factors such as learner requirements, instructional design, and
environmental factors must be considered.

2.4 Feedback Mechanism for Correct and Incorrect Responses in Evaluation of Young Children’s Language Abilities

Hattie and Timperley (2007) proposed a feedback model to reduce the discrepancy between actual performance and desired
performance. They indicated that this can be achieved by reconstructing learners’ understanding of messages, providing additional
information, directly clarifying instructions, or offering alternative strategies for understanding specific messages. Feedback
mechanisms can be used in both teaching and assessment, and the majority of research on such mechanisms has focused on the
teaching domain. Kluger and DeNisi (1996) conducted a meta-analysis and discovered that providing assessment participants with
information regarding whether their answers are correct may have significant feedback effects. In another meta-analysis, Hattie
(1999) discovered that in addition to providing specific instruction, providing cues, corrective feedback, and motivational
encouragement may maximize the effect of the feedback mechanism.

Hattie and Timperley (2007) divided feedback into four levels: task-level feedback, process-level feedback, self-regulation
feedback, and self-level feedback. Task-level feedback pertains to the task itself and includes indicating whether answers are correct
or incorrect (Airasian, 1997). Process-level feedback focuses on the connection between the learner and the learning context and
may involve, for example, providing problem-solving strategies (Balzer et al., 1989; Butler & Winne, 1995). Self-regulation
feedback involves self-regulation, self-direction, and self-standard setting and may take the form of learners’ thoughts, feelings, and
actions regarding goals, which they can achieve by setting goals and identifying areas of improvement by, for example, monitoring
and evaluating their learning situation (Zimmerman, 2000; Boud, 2013). Self-level feedback includes positive personal evaluations
such as “You’re doing great” or “Well done” and occasional negative feedback (Brophy, 1981).

In this study, we used task-level feedback (e.g., providing information on whether an answer was correct and the status of a
task), which is the most common form of feedback in education. In teaching contexts, approximately 90% of the questions teachers
ask in classrooms involve this type of feedback (Airasian, 1997). According to research, providing information on whether answers
are correct can enhance learners’ performance (Hattie, 1999; Tenenbaum & Goldring, 1989; Chiu & Alexander, 2014; Lysakowski
& Walberg, 1982; Walberg, 1982). Hattie and Timperley (2007) argued that informing learners of whether their answers are correct
plays a key role in enhancing their learning and self-regulation, particularly when the learners misunderstand tasks.

Simple feedback provided to learners tends to be more effective than complex feedback (Balzer et al., 1989; Kulhavy et al.,
1985). In addition, task-level feedback alone was reported to be more effective than such feedback combined with personal
evaluative feedback (Butler, 1987). In a study involving a four-level feedback model, Harris et al. (2015) discovered that task-level
feedback is the most commonly used in peer assessments and self-assessments. Therefore, in this study, we used task-level feedback.
After the children in the study provided answers, the gaming system offered feedback on the correctness of their answers, which we
predicted, would enhance their performance.

3. Materials and Methods

3.1. Materials

We recruited nine participants, namely, two children aged 3 years, two children aged 4 years, two children aged 5 years, two
children aged 6 years, and one experienced preschool teacher (Table 1). In the testing phase, the teacher observed the children. All
of the children were of Hakka descent, and none of them were enrolled in Hakka immersion classes. Seven of the children had
previous exposure to the Hakka language at school or home, and one child had no prior experience with the language.
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Table 1. Participants

Age Number
6 2
5 2
4 2
3 2
Preschool teacher 1

3.2. Methods

We examined the content and types of native language assessment tools currently used for young children in Taiwan. Currently,
Taiwan does not have appropriate large-scale and systematic native language assessment tools for young children nor utilize motion-
sensing interactive technology for assessment. Therefore, a panel of experts, including early childhood education curriculum
specialists, bilingual learning experts, and preschool teachers, were invited to discuss appropriate assessment content, operational
methods, and feedback mechanisms for such assessments for young children. After discussion, the panel of experts determined the
most appropriate course of action as a part of the teaching material of the Children’s Hakka Evaluation Game, promoted by the
Central Hakka Affairs Council of Taiwan, as an assessment tool. The teaching material of this game was developed by a professional
team and was confirmed to exhibit high reliability and validity (Chen & Hsieh, 2021). Once the content was determined, a game
was designed, and an interactive gesture-based system was developed in collaboration with an information technology company.
After the panel of experts completed additional joint discussions and provided suggestions for modifications, a final version was
obtained.

As the participants played the game, observational records were created using an anecdotal record method to record actions
and language aspects of the study’s objectives. These records included the children’s concentration levels (whether the child was
engaged in the game and whether any distractions were present during the game), efficiency (the time required for each child to
learn how to engage with the motion-sensing interactive game), and effectiveness (the number of mistakes made by each child when
exploring using the motion-sensing interactive game). After assessment, informal interviews were conducted with the children, and
semistructured interviews were conducted with the teacher. These interviews were conducted to determine the children’s life
experiences and game satisfaction levels (“Do you prefer the Hakka games you played before or this one?”), confidence levels (“Did
you find this way of playing the game fun?” or “What part did you like the most?”), and sense of fulfillment (e.g., sharing information
after returning to school).

We employed the interactive evaluation criteria outlined by Lu et al. (2012), which include efficiency, effectiveness, and
satisfaction. Efficiency refers to the time required for children to adapt to a kinesthetic interactive game, effectiveness refers to the
number of errors that children make while learning how to play a game, and satisfaction refers to a child’s acceptance of a game,
determined through efficiency and effectiveness and an interview with the child. The ARCS model of motivation proposed by Keller
(1984) was used to evaluate the learning motivation of the children. This model emphasizes four key elements in instructional design,
namely attention, relevance, confidence, and satisfaction, in effectively enhancing learners’ willingness to learn. In this study,
attention refers to the degree of concentration the children had in playing the game, relevance refers to the connection between the
game and a child’s living environment, confidence refers to a child’s self-assurance regarding an assessment and their ability to
independently complete such an assessment, and satisfaction refers to a child’s sense of achievement and the likelihood of future
engagement. Attention was gauged through observation, relevance was gauged through expert consultation, confidence was gauged
through interviews with children, and satisfaction was gauged through discussions with a teacher.

Textual data were converted into text files for analysis. An open coding approach was adopted to encode the concepts in the
text. After open coding was completed, key theoretical concepts and research directions were integrated into the coding process
following the relevant literature (e.g., expressions such as “Stepping on it is fun”” and “Hearing sounds is amusing”). Similar concepts
were placed in the same categories. For example, “hearing a ding-dong sound signifies a correct answer and brings happiness” and
“hearing a buzzing sound indicates a wrong answer and prompts further thinking” were classified as positive responses to feedback
mechanisms. Finally, each concept was comprehensively analyzed to extract abstract categories and develop coherent interpretations.
Data codes were presented in the following format: speaker/author (anonymized) - source of data - date (YYYY-MM-DD).

4. Results

4.1. Interactive Gesture—Based Assessment in Evaluating Young Children’s Hakka Language Skills
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4.1.1. Architecture

A large-scale interactive projection system was developed to evaluate the Hakka language skills of children, with a projector
and mainframe platform serving as the primary carriers. This system provided an interactive virtual projection game for on-site
training in Hakka language auditory reception for young children. Figure 1 illustrates the architecture of the system.

Hakka Language Interactive Gesture-based Game System's Architecture.

[ Animation Demonstration ]

’l Homepage I
Interactive Operation ‘ Game Content -
: X —p Start
Instructions 1 Description ‘
L ] [ 4
Back to Homepage* | ' Back to Homepage~ || | Difficult Simple

\
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?4 >
Right Wrong
Answer
— Score

Fig. 1. Architecture of interactive gesture-based assessment system for the Hakka language.

4.1.2. Development of assessment content and operational instructions

After several expert meetings and discussions with early childhood education teachers and professors were held, topics for the
Hakka sensory interactive assessment were selected from the teaching materials of the Children’s Hakka Evaluation Game. These
materials are commonly used in preschools across Taiwan for Hakka language teaching and are highly relevant to daily life. Because
of the technical limitations associated with recognizing spoken Hakka, this game focuses on listening skills. Before the game starts,
a guide demonstrates the gameplay to offer a clear example of how to play the game. The children are asked 10 questions, which
can be categorized as easy (questions 1 to 5) and difficult (questions 6 to 10).

To start the game, children must step on the “GO PLAY” button, which directs them to a difficulty selection screen. To ensure
consistency, all children in this study began at the “Easy” level. After the children step on the “Easy” button, a 5-second countdown
appears on the screen. The game starts, with four picture cards appearing on the screen and an audio recording of a phrase being
played (e.g., for the first question, “He is sleeping”). The child must step on the picture that matches the spoken phrase. After a
picture is stepped on, a 5-second countdown appears on the top left of the screen. If the answer is correct, the game proceeds to the
next question, and if the answer is incorrect, the correct picture is displayed for 3 seconds, and the question is repeated. If the correct
picture is stepped on in the second attempt, the game proceeds to the next question, and if an incorrect picture is stepped on again,
the process repeats. After the five questions at each level are completed, the phrase “Super Great” appears on the screen,
accompanied by a celebratory sound effect. Finally, the screen returns to the home page, where the child can select the “Difficult”
level through the aforementioned process. Figures 2 and 3 respectively present design schematics and actual test images for the
game.

Because the sensory interactive device uses radar detection with a specific range, no obstacles should be placed in the radar’s
detection area, and individuals other than the game participant should be prohibited from entering the area to prevent interference.
In addition, the lighting of the environment should be dimmed to enhance the brightness and color saturation of the projections to
increase the child’s focus and minimize distractions.
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Fig. 3. Actual test images.

4.2 Efficacy of Sensory Interactive Games in Evaluation

4.2.1 Efficiency

In this study, efficiency refers to the time required for young children to adapt to the sensory interactive assessment. The results
were based on the children’s time records on the day of the test. Time performance was divided into three categories: Operation
Before the Official Game, Official Game-Easy, and Official Game-Difficult. For the first category, the average time was 15 seconds
for 6-year-old children, 10 seconds for 5-year-old children, 10 seconds for 4-year-old children, and 78 seconds for 3-year-old
children. For the second category, the average time was 41 seconds for 6-year-old children, 35 seconds for 5-year-old children, 48
seconds for 4-year-old children, and 67 seconds for 3-year-old children. For the third category, the average time was 70 seconds for
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6-year-old children, 50 seconds for 5-year-old children, 51 seconds for 4-year-old children, and 110 seconds for 3-year-old children
(Table 2).

According to the results, the children aged 4-6 years were able to complete the first category of the game. However, the 3-
year-old children were unable to independently play the game. In addition, the time required in the third category of performance
was typically longer than that required in the second category. These results indicated either that the children required additional
time to think about their answers when playing the difficult level of the game or that this more challenging category involved more
incorrect answers.

Table 2. Efficiency in playing game.

Age Before the Game Game-Simple Game-Difficult
6-year-old 15 41 70
5-year-old 10 35 50
4-year-old 10 48 51
3-year-old 78 67 110

Unit: seconds

4.2.2 Effectiveness

Effectiveness referred to the number of errors the children made during the sensory interactive assessment. This was assessed
based on the precision of the children’s operational steps and was categorized into two phases: before the game and during the game.
In the first phase, the children aged 4, 5, and 6 years made no errors, whereas the children aged 3 years each made one error. In the
second phase, none of the children made errors. These results indicated that after receiving a comprehensive demonstration from
their teacher, the children aged 4-6 years were able to master the operational procedures and were therefore able to independently
and accurately interact with the game interface. The interviewed teacher reported that this was “because you clearly tell them that
you are going to step on something in a moment; they cannot read, so clear and precise instructions are essential” (T-1-20240103).
The teacher believed that providing a detailed and clear demonstration before the operation was essential to facilitate the smooth
execution of the tasks by the children. Nonetheless, because of the limited cognitive abilities of 3-year-old children, teachers must
offer additional guidance and support in understanding the operational steps. In addition, the finding that the children aged 3-6 years
did not make any errors when playing the game indicates that the design of the sensory interactive assessment game is intuitive and
user-friendly for young children. The interviewed teacher provided positive feedback regarding the visual design of the game: “The
colors are vibrant, and the answer screen is very clear. The kids can see it very clearly” (T-1-20240103).

4.2.3 Satisfaction

In this study, satisfaction referred to the preschool children’s preference for and acceptance of the game and was evaluated
through observations made during trial play sessions, feedback from the children, and the interview with the teacher. After
completing the game, the eight children were asked to compare their current gaming experience with previous one-on-one tests. All
children exhibited a positive attitude toward the game:

“I like the computer method; it’s fun because you can jump around.” (A-1-20231212)

“This is cool, really fun.” (B-1-20231212)

“This is fun; I like the computer one; you can jump, and that’s a projector; it’s really fun.” (C-1-20231212)

“This is so much fun.” (D-1-20231212)

“I like this computer one; it’s more fun.” (E-1-20231212)

“I like jumping to choose the pictures.” (F-1-20231212)

“| think this is super fun, I prefer this; jumping on it is more fun.” (G-1-20231212)

“This is super fun.” (H-1-20231212)

4.2.4 Evaluation of preschool children’s learning motivation

1.  Attention: We discovered that all of the children were highly engaged and exhibited clear interest as soon as they entered the
game room. This indicates that our approach mitigated the anxiety typically associated with unfamiliar settings: “Upon entering
the classroom and seeing the projection on the floor, all eight children showed curiosity, amusement, and excitement. They
touched and stepped on the projections and remained focused on the game throughout, supporting each other with cheers and
praise without getting distracted” (R-O-20231212). The teacher further commented on the game’s appeal by stating, “The
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novelty of the virtual aspect attracts the children’s attention. When | was there, | noticed high participation levels because it
was a fresh experience” (T-1-20240103).

2. Relevance: We analyzed the congruence between the game’s content and the children’s daily experiences. The teacher
confirmed that the game’s content was relevant to the children’s life experiences and aligned with their needs and learning
objectives thus leading to a more positive attitude toward engagement: “The content of the 10 questions in the game aligns
with the everyday objects and experiences of young children and is closely related to their daily language use, and therefore,
there isn’t any disconnect between the content and their life experiences” (T-1-20240103).

3. Confidence: We explored whether the children gained confidence in independently accomplishing the tasks of the game.
Unlike traditional tests, the game developed in this study offered immediate feedback on correct or incorrect responses, which
increased the children’s confidence and satisfaction. Several children expressed a preference for this self-led approach over
one-on-one assessments conducted by an adult or teacher: “I like the feeling of tackling it by myself; it’s more interesting
when the computer talks” (C-1-20231212), ““I prefer not having a teacher by my side” (F-1-20231212), and “It is like playing
on my own, without a teacher” (G-1-20231212). These findings underscored the game’s effectiveness in supporting the
children’s need for independence. One of the children mentioned, “I like the computer game because it tells me the answers”
(F-1-20231212). Another child, who had no background in learning the Hakka language began to independently navigate and
self-correct after making errors; “H, who did not have any prior knowledge, started to look at the answers in the feedback after
making his second mistake and reminded himself of which picture on the floor was the correct answer” (R-0-20231212).
However, the children aged 3 years required encouragement from the teacher after answering incorrectly; “When H was
presented with a question he didn’t know the answer to, he showed slight nervousness. After hearing the wrong answer sound,
he stuck out his tongue, showing that he was embarrassed. But the teacher immediately encouraged him, letting him know it’s
okay to be afraid. H then responded more quickly and decisively, even when he was wrong, without fear, maintaining a smile
throughout” (R-0-20231212). These findings indicated that the game is interactive and sensory not only facilitated self-
guidance and self-monitoring but also reduced the anxiety and nervousness associated with one-on-one testing, thereby
increasing the children’s eagerness to continue.

4. Satisfaction: We evaluated the children’s sense of accomplishment and satisfaction after they engaged with the game. We
discovered that the children were visibly pleased when they heard the reward sounds for correct answers: “F smiled when the
correct answer sound played, and his feet were dancing with joy at the end of a level. G smiled and jumped with joy. H smiled
and jumped when hearing the correct answer sound” (R-O-20231212). The teachers also reported, “After our visit, some
children said they found the ‘ding-dong” sound very fun” (T-1-20240103). Some children indicated that they enjoyed the
game’s difficulty levels: “I like the computer version because there are easy and hard levels” (D-1-20231212) and “Super fun!
I want to try even harder levels next time” (G-1-20231212). These findings indicate that our interactive sensory assessment
game effectively provided immediate positive feedback and a sense of accomplishment, which motivated the children to
continue challenging themselves.

5. Discussion

In Taiwan, a one-on-one approach is most commonly used to evaluate young children’s Hakka language skills. This approach
is limited by factors such as human resources, child developmental factors, and challenges arising from emotion, comprehension,
and attention span constraints. In this study, we transformed the conventional assessment method and developed a kinesthetic
interactive game format to provide a novel method for evaluating children’s linguistic capabilities. Our goal was to reduce the
nervousness or anxiety that children may experience when interacting with strangers or unfamiliar scenarios, which can negatively
affect their performance (Mitchell et al., 2013). Overall, our findings indicate that our Hakka language assessment game successfully
captures children’s interest and leads to greater motivation, which is in line with the results of previous investigations (Chen, 2023;
Chen, 2014; Huang, 2022). According to Chen (2019) and Huang (2022), appropriate demonstrations and scaffolding are required
to overcome obstacles related to emotional distress or misunderstanding and thereby improve the learning outcomes of young
children. These findings are consistent with the present results. We discovered that clear and comprehensive demonstrations by
teachers improved children’s operational proficiency and indirectly increased their willingness to engage with games. In terms of
efficiency and effectiveness, the duration of gameplay decreased with the age of the participants; the average completion time for
all eight children was approximately 146 seconds (approximately 28 seconds before the game, 48 seconds for simple levels, and 70
seconds for difficult levels). Unlike traditional Hakka listening assessments, which typically require 3-5 minutes for each child to
complete, the incorporation of an immediate feedback mechanism for correct or incorrect answers did not extend the adaptation
phase or the actual duration of the assessment.
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Evaluations of satisfaction, confidence, and sense of achievement revealed that the children enjoyed the interactive gesture-
based game. After interacting with the game, all children provided positive feedback on their experience, using terms such as “fun,”
“completing it by myself,” and “want to play again.” These findings indicate that the children maintained a high degree of learning
interest when they were introduced to the novel tools and environment. In addition, the game’s design, including its vivid colors
and engaging pattern layouts, successfully captured the children’s attention. These findings are consistent with those of Thompson
(1998), who indicated that the anxiety levels that children experience in new settings are inversely proportional to their age, with
younger children experiencing greater anxiety. Overall, the findings indicate that utilizing games and cute images can effectively
shift children’s focus. However, because 3-year-old children are still developing comprehension skills, they often require guidance,
encouragement, and praise from teachers, which can reduce their anxiety regarding making mistakes and foster confidence and
satisfaction with games.

In this study, we used a feedback mechanism to distinguish between correct and incorrect responses across various task levels.
We discovered that the children were able to initiate self-learning based on the immediate feedback; similar findings were reported
in previous studies (Hattie, 1999; Tenenbaum & Goldring, 1989; Chiu & Alexander, 2014; Lysakowski & Walberg, 1982; Walberg,
1982). These findings indicate that by providing feedback on both correct and incorrect answers, our game improved the children’s
learning outcomes and provided them with an opportunity for self-learning.

6. Conclusions

Compared with traditional Hakka language assessments, our interactive gesture-based assessment decreased the levels of fear
in the emotional responses of children considerably. In addition, the game increased children’s learning motivation and overcame
the traditional challenges of educator resources, emotional states, and age-related constraints. Combining interactive gesture—based
assessments with the evaluation of children’s Hakka language skills has major potential, and further in-depth research is required to
develop other innovative language acquisition assessment tools for young children.

The interactive gesture—based assessment tool of this study associates excellent efficiency, effectiveness, and satisfaction. Its
feedback mechanism for correct and incorrect responses did not increase the actual testing time or the time required by the children
to adapt. Furthermore, immediate feedback, combined with pleasant sound effects indicating correct answers, provided children
with a sense of achievement and clarified the correct answer after an incorrect response was provided. These enabled them to learn
from their mistakes. This approach increased response rates and fostered self-learning, indicating that implementing a feedback
mechanism for correct and incorrect responses in various task levels enhanced children’s self-learning capabilities and learning
performance and promoted satisfaction. The interactive gesture-based assessment with its vibrant visual design was highly favored
by the children and successfully increased their interest and motivation for learning through physical interaction, child-relevant
topics, and user-friendly operation. The children rapidly became concentrated on and immersed in the game, which enabled them
to gain confidence and develop a sense of satisfaction.

This study was exploratory, beginning with a preliminary analysis of a small sample. Only eight children aged 3, 4, 5, and 6
(with two children from each age group) and one teacher were invited to participate in the developmental phase of the interactive
gesture-based game. Thus, future studies are necessary to collect more data samples, ensure consistent Hakka language exposure
among participants, and establish control groups to more accurately evaluate the effectiveness of the game. Despite the popularity
of the kinesthetic interactive assessment game among children and its ability to be adjusted in the testing environment, the computer
was unable to provide demonstrations. Therefore, assessors in such assessments must provide comprehensive and clear practical
demonstrations before the game. In the current study, after an adult provided a demonstration, the children aged 46 years were able
to understand the techniques they needed to employ and to independently navigate the game’s interface. However, the 3-year-old
children required additional adult support and guidance, timely encouragement, and compliments to gain confidence in engaging
with the game. Because the current corpus of the Hakka language remains incomplete, computers cannot judge the Hakka language-
speaking capabilities of children. After the corpus is complete, functions for evaluating children’s Hakka language speaking
capabilities can be added to the game to evaluate the children’s overall language proficiency. Furthermore, expanding the scoring
function of the game would eliminate the need for assessors to manually tally scores and potentially enable larger-scale assessments.
In addition, a variety of game formats may enhance the learning experience. The physical interactions in such games must extend
beyond merely stepping actions to include kicking balls, throwing dice for question selection, and similar activities to foster
engagement. In addition, games with increasing levels of difficulty, similar to level-based gameplay, need to be developed.

A limitation of this study is its small sample size. Nevertheless, the results and feedback obtained from the nine participants
indicate that our interactive gesture-based game stimulated children’s interest and motivation for learning. Overall, this research
highlighted the feasibility of our novel approach to evaluating the Hakka language skills of children. Future research is required for
large-scale sample analyses to provide additional information for improvement. In conclusion, the developed gesture-based game
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in this study has the potential to evaluate children’s linguistic skills. However, further research is required to investigate additional
applications and formulate practical and feasible promotion plans.
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