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Learning Chinese characters is challenging for non-native speakers due to their
complex visual structures and weak phonetic correspondence. Although gesture-
based interactive systems have been proposed to enhance engagement, they often
lack structured course plans, leading to cognitive overload and inefficient learning.
To address this limitation, this paper proposes a systematic course generation
method for a Kinect-based Chinese character educational system. The method first
decomposes characters into multi-granularity learning objects. It then constructs a
prerequisite structure based on inclusion relationships and assigns difficulty levels
according to structural complexity. An easy-to-complex learning path is
subsequently generated using topological sorting. To evaluate the effectiveness of
the proposed method, a controlled user study involving 40 non-native learners is
conducted, which compares a guided learning mode (Treatment) with an unguided
mode (Control). The results demonstrate that the Treatment group significantly
outperforms the Control group in written performance, perceived cognitive load,
system usefulness, and learning satisfaction (P < 0.05). These findings
demonstrate that the proposed method improves both learning effectiveness and
user experience, and highlight the value of structured learning path design in
gesture-based e-learning systems.

Keywords: educational system, Chinese characters, course generation, interactive
learning, easy-to-complex

INTRODUCTION

Chinese language is gaining increasing popularity in view of globalization (Ren &
Samah, 2025; Wang, 2023). Unlike phonetic language, the visual form of Chinese
characters bears a weak correlation to their pronunciation, which makes it one of the
most difficult languages, especially in terms of writing. In traditional classroom
learning environments, instructors would break the Chinese characters into components,
and organize them into a structured lesson plan. Students can then learn the characters
through repetitive imitation and practice. While this conventional approach is
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straightforward and effective, it confines the learning process to specific spatial and
temporal boundaries. Furthermore, this instructor-led model limits students' ability to
regulate their own learning pace.

Alternatively, students may acquire Chinese character writing skills through e-learning
systems, as demonstrated in prior studies (Yang et al., 2019; Yu et al., 2021). The e-
learning system could demonstrate the characters for the students to imitate, and then
provide useful feedback for the students to improve. Furthermore, the learning
environment is self-paced, as the limits on space and time have been removed.
However, the lack of a structured lesson plan within these systems can lead to
significant cognitive overload and learner disorientation, thereby making the learning
process quite inefficient.

Research in the field of neuroimaging (Feng et al., 2022) has demonstrated that
Brodmann areas 1, 3, 4, 6, and 7 in the brain are distinctly activated during the
processing of Chinese characters. These findings suggest a strong correlation between
Chinese character recognition and human motor functions. This was further supported
by research findings in the educational society (Shakroum et al., 2018). Motivated by
this evidence, instructional methods incorporating gestures for teaching Chinese
characters have been developed, as exemplified by recent works (Wu et al., 2025; Xu &
Ke, 2020). These approaches utilize gestures to represent character shapes; however,
they lack mechanisms to provide feedback that could facilitate student improvement.

This work is inspired by the work of (Yang et al., 2018), in which nineteen fundamental
alphabets are extracted from the Chinese characters. Correspondingly, a set of nineteen
gestures was created to mimic the forms of the alphabets. The system could demonstrate
the alphabets and the composed characters to the students. Moreover, it monitors and
recognizes students' postures during practice sessions and provides constructive
feedback to facilitate their improvement. However, the absence of a structured course
plan limits the practical applicability of such systems in real-world educational settings.

To further enhance students' learning experience, we propose a novel method to
automatically construct a comprehensive course plan. Given a set of Chinese characters,
we first extract the common components, and utilize them as discrete learning objects.
Next, by identifying the prerequisite relationships among these learning objects, we
construct a prerequisite structure. Finally, based on the complexity of each component
defined as the number of constituent alphabets, we derive a learning path that
progresses from simpler to more complex components while simultaneously respecting
the prerequisite constraints. This facilitates a more effective and systematic acquisition
of Chinese character writing skills.

To assess the effectiveness of the proposed method, we carried out a user study with
forty student participants. The students' perceived learning experiences, as well as their
performances were studied under 2 different learning modes, namely, Control and
Treatment mode. Both modes require learning the Chinese character with postures, the
difference lies in that the Treatment mode involves guided learning using the proposed
course plan, whereas the Control mode proceeds without such guidance. Comparative
analysis indicates that the proposed method is effective for Chinese character learners.
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Note that the primary focus of this user study was to assess the efficacy of the proposed
course plan.

Related Work
Chinese Character Education

The predominant approach to Chinese character education involves direct instruction by
teachers within classroom settings. This method is effective due to its vivid
demonstrations, immediate feedback, and structured lesson plans. However, the heavy
reliance on instructors renders the approach somewhat inconvenient and less flexible.
With advancements in e-learning technologies, Chinese character education can now be
delivered to students without the presence of a human instructor. Chen & Liu (2008)
developed a multimedia lecture system that converts the teacher's demonstrations of
Chinese character stroke order into synthesized animations during the presentation
phase. By incorporating Dongba pictographs into Chinese character pedagogy, Wang et
al. (2011) observed improved orthographic acquisition outcomes. Hong & Ling (2014)
proposed an Interactive Character Learning Model (ICLM) utilizing WhatsApp's
platform to facilitate Chinese character learning. Their findings indicated enhanced
abilities in character recognition and writing. Wang (2015) demonstrated that narrative-
based instruction for Chinese characters yields superior learning outcomes compared to
text depicting images. Xu & Ke (2020) proposed the use of body animations to
demonstrate Chinese characters and observed improvements in students learning
outcomes. Despite these advancements, the aforementioned methods primarily provide
demonstrations without offering corrective feedback to facilitate learner improvement.
To address this limitation, Zhao et al. (2022) proposed a method for evaluating
handwritten Chinese characters based on similarity measures, which provides
quantitative feedback on writing correctness. Building on this line of research, Xu et al.
(2025) developed a deep learning-based approach for assessing Chinese handwriting
quality, enabling automated evaluation of writing accuracy. Yang et al. (2018) proposed
a gesture-based interface that connects Chinese alphabets with gestures. It can recognize
human gestures and provide feedback on the learning process. In parallel, Wang et al.
(2024) introduced an Al-driven Chinese character learning framework, GlyphGenius,
which leverages generative models to assist in character acquisition by providing
adaptive content generation and intelligent feedback, thereby improving both learning
efficiency and user experience. Vogel et al. (2022) proposed a virtual reality-based
Chinese character learning system that immerses learners in an interactive 3D
environment, allowing them to practice character writing through embodied interaction
and spatial engagement.

Despite the rapid advancement of interactive and intelligent technologies for Chinese
character learning, most approaches focus on engagement and feedback while
overlooking the organization of content into structured learning sequences. This lack of
systematic progression can hinder effective learning, given the hierarchical nature of
Chinese characters. This limitation highlights the need for systematic approaches that
can guide learners through an appropriate sequence of learning objects, taking into
account both prerequisite relationships and difficulty levels. In this context, learning
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path planning provides a principled framework for organizing educational content into
structured and adaptive sequences. Therefore, integrating learning path planning
strategies into Chinese character education not only addresses the limitations of existing
systems but also forms the core motivation of the proposed approach.

Learning Path Planning

Learning path planning has been approached through multiple criteria in educational
research. Tam et al. (2014) examined the concept relation degree among learning
objects within curriculum design, and developed a hill-climbing heuristic to derive an
optimal learning path tailored for students. Parallel research by Jeevamol & Renumol
(2021) focused on measuring relevance between learning objects and students' prior
knowledge. Given that multiple paths often exist to achieve a particular learning
objective, learners may experience decision paralysis due to the abundance of options.
To mitigate this issue, an optimal learning path is derived as the one in which the
learning objects exhibit the highest relevance to the students' background knowledge.
More frequently, the complexity of the learning object is employed as the primary
criterion for learning path planning, such as by Yang et al. (2012), Priya Dharshini et al.
(2015), and Zhang et al. (2024). This aligns with pedagogical principles, as it is
generally more effective and intuitive for learners to progress from simpler to more
complex concepts. In recent years, research on personalized learning path planning has
gained increasing attention, with a variety of parameters being considered in the design
of personalized learning environments. In Shi et al. (2020), the students' preferences on
the learning objects were leveraged to generate the personalized learning path, their
findings suggest that it could promote learning experiences. Nabizadeh et al. (2020)
proposed adaptive learning paths that take into account students' background knowledge
and available time. An unsupervised learning-based approach to predict students'
learning styles was introduced by He et al. (2022), which was subsequently leveraged to
personalize the learning path. Their results demonstrated improved performance of the
e-learning system. Furthermore, Mu & Yuan (2024) proposed a personalized e-learning
system capable of adapting learning paths to the students' diverse cognitive
characteristics. Raj & Renumol (2024) incorporated both static learner parameters (e.g.,
age, gender, learning style) and dynamic parameters (e.g., browsing history, learning
activities) to derive more effective personalized learning paths.

In this study, we propose to decompose the Chinese characters within a lesson into
constituent components, which subsequently serve as individual learning objects in the
context. By identifying the prerequisite relationships among these learning objects, a
prerequisite structure can be established. Finally, by taking into account the difficulty
levels of the learning objects, we generate a simple-to-hard learning path that
simultaneously satisfies the prerequisite constraints. The objective of this work is to
develop an efficient courseware for Chinese character education, which serves as a
robust foundation for future extension into a personalized learning environment.

Proposed System

The overview of the proposed system is illustrated in Figure 1. Initially, the teacher is
required to compile the learning objects. Subsequently, the prerequisite structure among
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these learning objects is constructed, and their difficulty levels are assessed. Based on
the prerequisite relationships and difficulty levels, an optimal learning path is then
planned. The learning function utilizes this path to facilitate the courseware delivery. By
recognizing students' input postures captured by Kinect, the testing function is able to
provide feedback to help students improve.

Difficulty Posture Skeletal Data
Evaluation Recognition

Difﬂculky Level Recogniti&m Res

Learning Path Testing Posture

Planning |Courseware | Function

Prerequisit$ Structure

. Prerequisite
L i Courg
earning Structure Learning

Object ‘ .
jects Construction Function

Figure 1
Overview of the proposed system
Learning Object

According to Polsani (2003), a learning object is a modular and reusable piece of
learning content that functions independently across multiple contexts. In this study, the
nineteen alphabets, radicals, sub-characters, and the characters themselves are all
treated as learning objects. Two key factors are considered in deriving these learning
objects: granularity and reusability. Regarding granularity, Chinese characters are
decomposed into sub-characters and radicals, which can be further broken down into
alphabets. This multi-granularity approach facilitates more flexible and effective
learning. In terms of reusability, alphabets, radicals, and sub-characters serve as
common components across many Chinese characters, thereby enabling their reuse in
different learning contexts. For example, the learning objects for the characters “4%”

and “45” are illustrated in Table 1.
Difficulty Level

As previously discussed, it is more natural for learners to progress from simpler to more
complex concepts. To derive a simple-to-hard learning path, it is essential to define and
evaluate the difficulty level of each learning object. In this study, although the alphabets
differ from one another, all nineteen alphabets are assigned a uniform difficulty level of
1. This is based on the system design, which requires students to master all the
alphabets before advancing to Chinese characters. Building upon the difficulty levels of
the alphabets, the difficulty levels of radicals and characters are defined as the total
number of alphabets composing them. The rationale behind this approach is that once
students have mastered the alphabets, the primary challenge lies in combining these
alphabets into radicals and characters. For illustration, Table 1 presents the difficulty
levels of all learning objects associated with the characters “#%” and “45”.
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Table 1

Learning objects for“4=” AND“#5” (“graceful” and “soft”)
Type Learning object Difficulty level
Alphabet “,J),—, ~N, O, 17 1,1,1,1,1,1,1
Radical “i, B, 3,3,2

Character “= H, & 5 6,4,9,7

Prerequisite Structure

There exist inherent relationships among the learning objects identified in the previous
steps, i.e., prerequisite relations. Establishing these prerequisite relations helps to
further organize and streamline the learning process. In this paper, the prerequisite
relations refer to the inclusion relations among learning objects. For example, as we can
see in Figure 2, “#” is included in “48”, so “Z” is a prerequisite of “45”. In order to
construct the prerequisite structure, manual efforts are needed to disassemble the
learning objects so as to identify the inclusion relations. An example of the prerequisite
structure derived from the set of learning objects in Table 1 is shown in Figure 2.

®

O EROLS
OO QOO O | O

Figure 2
An example prerequisite structure for “#& and*“45" (“graceful” and “soft”)

Learning Path

A learning path is a sequential arrangement of learning objects that enables students to
build knowledge progressively. To derive a logical and effective learning path, this
paper considers two key criteria: prerequisite relations and difficulty levels. Regarding
prerequisite relations, it is essential that all prerequisite learning objects are mastered
before advancing to subsequent ones. Concerning difficulty levels, it is natural and
pedagogically sound for learners to acquire knowledge in a simple-to-hard progression.

To derive the proposed learning path, a variant of the topological sorting algorithm is
applied, which simultaneously considers both the prerequisite relations and difficulty
levels of the learning objects. The algorithm ensures that all prerequisite dependencies
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are respected while also promoting a simple-to-hard progression. The proposed
algorithm can be detailed as follows:

1) Find all the learning objects with no prerequisites, and put them into a set A.

2) Output the learning object in A with minimum difficulty, remove it and its
associated edges from the prerequisite structure.

3) Keep repeating 1) and 2) until all learning objects have been output.

As an example, the learning path generated from the prerequisite structure shown in
Figure 2is: <, J, —, ~, 00, [, 2%, H, B, 5, 18, 15"

Motion Recognition

Kinect is utilized to capture students postures during motion performance. As depicted
in Figure 3, the device is placed facing the user, who stands ready to perform a series of
gestures. Kinect collects RGB-D data, combining color (Red, Green, Blue) and depth
information. This data enables effective segmentation of the human silhouette from the
background. Following this, the system estimates user's joint positions using a skeletal
framework composed of 20 key joints.

The system identifies students' postures and verifies if they align with the correct target
postures. A student is credited with a correct posture only if the match holds for 30
frames (approximately 1 second). This approach helps prevent accidental or
unintentional correct postures from being registered. We explore the pose recognition
algorithm in Yang et al. (2018). Additionally, to reduce noise in the Kinect-captured
data, a mean filter with radius 2 is applied to smooth the input signals in the temporal
domain.

' Y

z

Kinect

Figure 3
Motion capture settings of our system

User Interface
Learning Function

The learning function delivers learning objects to the learners. Figure 4 demonstrates

[Ty R}

the interface for this function. In the example, it displays the Chinese character “/\”, its
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English translation "Six", the current learning alphabet, and the corresponding posture
for the students. In learning the character, students must recall the alphabets and
replicate their associated postures in the correct sequence. The students can move the
cursor to the "Horn" button to hear the pronunciation of the character. They can
navigate through alphabets and characters using the "Next" and "Prev" buttons, and the
"Back" button allows them to exit the learning mode. Notably, all system controls can
be operated remotely, making interaction with the system convenient and user-friendly.

©
. - ® ®

Back

m= N B o
e Six I\ I\

Back Front
Prev

Figure 4
User interface in the learning phase

Learning Function

The test function adapts the assessments to help students monitor their learning
progress. As you can see in Figure 5, the user interface in the testing phase is a bit
different from the learning phase. Here, instead of showing the full characters, the
students can merely see the English meanings of the characters. They are tasked with
identifying the corresponding character and performing the appropriate postures in
sequence. For each test item, students have 10 seconds to remember the correct alphabet
and execute the matching posture. The postures are then processed by the motion
recognition algorithm to check if the learners have scored for this item. When a posture
is successfully recognized, the corresponding alphabet is highlighted in green;
otherwise, it is highlighted in red.

Back 7

Pause Water

Figure 5
User interface in the testing phase

Score Report

After the students complete the test, feedback on their performance is provided through
a score report, as shown in Figure 6. The overall score is determined by the percentage
of postures successfully performed. Additionally, the score report highlights the specific
alphabets that the students failed to perform correctly. Students are considered to have
passed the test if they achieve an overall score of at least 60.
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Your overall score is 81

Bl - < x ) L
Back
Retake i CP NN 7)|1< ;J
Figure 6
User interface of the score report (The displayed Chinese characters, arranged from left

to right and top to bottom, are: “six, water, fire, small, righteous, dawn, inch, all, large,
wood, literary, enter, heart, flower, practice.”)

METHOD

This study adopts a quantitative experimental research method to evaluate the
effectiveness of the proposed course generation approach. A between-subjects
experimental design was employed, in which participants were randomly assigned to
either a Treatment group or a Control group. The Treatment group used the proposed
system with a structured, prerequisite- and difficulty-aware learning path, while the
Control group used the same system without guided sequencing.

The experiment was designed to assess the impact of structured course planning on
learning outcomes and user experience. Specifically, four dependent variables were
measured, including written performance, perceived cognitive load, system usefulness,
and learning satisfaction. Data were collected through post-test assessments and
questionnaires, and statistical analyses were conducted to compare the performance
between the two groups.

This study was conducted in accordance with standard ethical guidelines for human-
subject research. All participants were informed of the purpose and procedure of the
study prior to participation. Participation was voluntary, and all data were collected and
analysed anonymously to ensure confidentiality.

Procedure

1. The students were first required to learn two lessons of Chinese characters using
two different modes: with and without the proposed lesson plan, as summarized in
Table 2.

2. A Chinese teacher was invited to assess and record the students' learning
performance in a written exam after each lesson.

3. Each participant was required to fill out a questionnaire containing the following
three questions:

« Q1. Do you think the course workload is appropriate?
« Q2. Do you find the system useful in acquiring Chinese characters?

« Q3. Did you have a good time while learning with the system?
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The questionnaire uses a five-point Likert scale (Likert, 1932) to assess the learning
modes. The available response options are: Strongly Disagree (SD), Disagree (D),
Neutral (N), Agree (A), and Strongly Agree (SA), with corresponding ratings of 1, 2, 3,
4, and 5, respectively. The experiments are anonymous in case of bias.

Table 2
Outline of the two lessons
Lesson Content Study time

Lesson 1“7, 48, B, [, At 1%, 1%, 1], &, [, 3L 36, (8], 49, 57 30 minutes

“graceful, soft, courage, cloudy, belly, stop, only, people,
holy, rush, drive, deng, between, mom, screw”

Lesson2 T, 7, i, 45, @, 3§, @, #E, 40, 36, =%, 0%, 76, &, O 30 minutes
“distant, grandchild, side, inferior, few, respectful, question
stale, collar, millet, envy, ridge, ocean, perilous, draw”

Subjects

The study involved forty college students, including fourteen females and twenty-six
males. All participants were freshmen at Jiangsu University, and they came from
countries where Chinese is not the primary language. Pre-test results indicated that their
knowledge of Chinese characters was at a similar level. The students were randomly
divided into two groups: the Control group and the Treatment group. No stratification
based on gender or prior knowledge was applied, as participants had comparable
backgrounds in Chinese character learning. Students in the Control group learned by
freely browsing the system, while those in the Treatment group followed the system
with the proposed lesson plan. The alphabets were learned by both groups through
posture imitation and memorization of their sequence and relations, with the goal of
constructing the whole characters. The experimental setup is outlined in Table 3.

Table 3

Arrangement of groups

Group Way of learning Number of subjects
Control Free browsing 20

Treatment Proposed course plan 20

Hypotheses

H1. The system incorporating the proposed course plan (Treatment) leads to superior
performance on written exams compared to the one with free browsing (Control).

H2. The system incorporating the proposed course plan (Treatment) imposes a more
manageable cognitive load compared to the one with free browsing (Control).

H3. The system incorporating the proposed course plan (Treatment) is perceived as
more helpful compared to the one with free browsing (Control).

H4. The system incorporating the proposed course plan (Treatment) provides a more
satisfying learning experience than the one with free browsing (Control).
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Data Acquisition and Statistical Analysis

To evaluate H1, students' learning achievements were documented. To ensure quality,
each student was required to write the appropriate Chinese characters based on the
provided English meanings. A human instructor was tasked with assessing and logging
their performance. Each character was assessed based on whether it was written in the
correct form. A score of 1 was assigned to correctly written characters, and 0 to
incorrect ones. At the end of every lesson, the group's average score was determined by
the average count of correctly written characters. The questionnaire was utilized to
assess H2, H3, and H4.

This study employs the Student's t-test to evaluate H1, H2, H3, and H4, given that only
two groups are involved. The t-test is appropriate for comparing differences between
two independent groups. The primary focus is on evaluating the effectiveness of the
proposed course plan. For comparisons between learning Chinese characters with
postures and traditional methods such as classroom instruction or tablet-based
approaches, please refer to Yang et al. (2018).

FINDINGS
Learning Performance

Table 4 presents a comparison of learning performances between students in the Control
and Treatment groups. We can see that across all the lessons, students in the Treatment
group outperformed those in the Control group, as indicated by higher average scores
(Lesson 1: 11.6>10.05; Lesson 2: 11.25>9.55). The result of the t-test shows that the
differences are statistically significant (Lesson 1: T=2.88, P=0.0065<0.05; Lesson 2:
T=3.88, P=0.0004<0.05). The finding supports hypothesis H1.

Table 4
T-test result for learning achievements
Lesson Group Mean STD DOF T P

Lesson 1  Control 10.05 1.73 38 2.88 0.0065
Treatment 11.6 1.67

Lesson2 Control 9.55 1.32 38 3.88 0.0004
Treatment 11.25 145

Cognitive Load

Table 5 presents the statistics of students’ feedback regarding “Do you think the course
workload is appropriate?” Students rated their responses on a scale from 1 to 5, which
was leveraged to evaluate the cognitive load imposed by the course plan. The Treatment
group reported a higher mean rating for cognitive load (4.35) compared to the Control
group (3.45). The t-test result indicates that this difference is statistically significant
(T=3.13, P=0.0034<0.05). Therefore, we conclude that the cognitive load of the
proposed course plan is more suitable than that of free browsing. This finding supports
hypothesis H2.
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Table 5
T-test result for students’ cognitive load

Group Mean STD DOF T P

Control 345 1.1 38 3.13  0.0034

Treatment 4.35 0.67

Usefulness

Table 6 presents the statistics of students’ feedback regarding “Do you find the system
useful in acquiring Chinese characters?” Students rated their responses on a scale from
1 to 5, which was leveraged to gauge the practical value of the system. We can see that
students in the Treatment group have a more positive attitude towards the system’s
usefulness compared to those in the Control group, as indicated by a higher mean rating
(4.3 vs. 3.6). The t-test result indicates that the difference is statistically significant
(T=2.38, P=0.0229<0.05). The finding supports hypothesis H3.

Table 6
T-test result for system usefulness

Group Mean STD DOF T P

Control 3.6 1.1 38 2.38  0.0229

Treatment 4.3 0.73

Satisfaction

Table 7 presents the statistics of students’ feedback regarding “Did you have a good
time while learning with the system?”” Students rated their satisfaction on a scale from 1
to 5, which is employed to gauge their satisfaction levels. We can see that students in
the Treatment group reported higher satisfaction levels compared to those in the Control
group, as reflected by the mean ratings (4.4 vs. 3.75). The t-test results indicate that this
difference is statistically significant (T=2.29, P=0.0273<0.05). The finding supports
hypothesis H4.

Table 7
T-test result for satisfaction level

Group Mean STD DOF T P

Control 3.75 1.02 38 2.29  0.0273

Treatment 4.4 0.75

DISCUSSION

Despite the promising results, several limitations should be acknowledged. The
relatively small sample size (n = 20 per group), the short experimental duration (two 30-
minute sessions), and the single-institution context (Jiangsu University) may limit the
generalizability of the findings and restrict the evaluation to short-term learning effects.
In addition, the current system primarily focuses on facilitating accurate recognition and
writing of Chinese characters, without assessing higher-level aspects such as the artistic
or aesthetic quality of handwriting. Moreover, it does not explicitly account for
individual differences among learners, which may influence both learning outcomes and
interaction patterns.
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Notwithstanding these limitations, the proposed system demonstrates strong potential
for practical deployment. In formal language education, it can be integrated as a
supplementary instructional tool to support teachers in organizing course content
through structured learning paths while enhancing student engagement via interactive
practice and immediate feedback. In self-directed learning contexts, the system can
function as an autonomous platform that guides learners through a progressively
structured curriculum, which is particularly beneficial for beginners.

These limitations also point to several important directions for future research. One
promising direction is to incorporate learner profiling based on prior knowledge
assessment, where diagnostic evaluations of radicals, sub-components, and structural
familiarity can be used to generate personalized learning paths. Another direction is to
enable dynamic difficulty adaptation based on real-time performance data, such as
writing accuracy and response time, allowing the system to continuously adjust task
sequencing and complexity. In addition, extending the system to evaluate stylistic and
perceptual aspects of handwriting would further broaden its applicability. Collectively,
these extensions would enhance the adaptability, effectiveness, and scalability of the
proposed approach across diverse learning scenarios.

CONCLUSION

In this paper, we propose an organized course plan for a Kinect-powered Chinese
character learning system. Our design incorporates nineteen foundational alphabets and
their associated postures, from which all Chinese characters can be formed. This
approach moves beyond rote memorization and monotonous practice; instead, the
students are encouraged to learn Chinese characters by imitating postures demonstrated
by the proposed system. Moreover, the system provides real-time posture recognition
and immediate, useful feedback to help students improve.

To reduce students’ cognitive loads while learning Chinese characters, a novel method
to generate an elaborated course plan is proposed in this paper. The method first
extracts the common components from a lesson of Chinese characters, which are treated
as learning objects. These learning objects are then organized into a prerequisite
structure by identifying the prerequisite relationships between them. Finally, a simple-
to-hard learning path that satisfies all prerequisite constraints is constructed to guide
students step-by-step through the learning process.

The proposed system was assessed through a user study involving forty students. Both
the students’ performance and their learning experiences were recorded and analyzed.
The results indicate that the system helps students achieve better performance in written
exams. Additionally, it enhances their overall learning experience. Therefore, we
conclude that the proposed system provides a practical and effective approach for
students to learn Chinese characters.
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