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Abstract 

Amidst the wave of digital intelligence driving profound transformations in education, calligraphy instruction is undergoing a 

critical transition from traditional brush-and-ink paradigms to human-machine collaboration and data-driven approaches. To 

address core, long-standing issues such as the disconnection between imitation and creative expression and the lack of intrinsic 

student motivation, this study constructs a four-stage, stepwise training framework for developing calligraphy ability 'from 

imitation to creation.' This framework systematically supports the progressive development of competencies—'precision 

foundation,' 'structural understanding,' 'transition through character collection,' and 'stylistic germination'—by leveraging 

technologies such as intelligent feedback, structural analysis, digital character libraries, and style simulation. Aligned with this 

framework, the research designs four corresponding classroom organizational models:'intelligent diagnostics,' 'inquiry-based 

deconstruction,' 'virtual creation,' and 'stylistic experimentation.' It also promotes the transformation of the teacher's role into that 

of a technology collaborator, process facilitator, and scenario designer, while simultaneously circumventing potential pitfalls such 

as technological over-reliance and the trivialization of learning. Consequently, the evaluation system shifts from a singular focus 

on outcome assessment to a multidimensional, dynamic data portfolio. This portfolio integrates technical, aesthetic, and literacy 

indicators, forming a traceable 'digital portrait of calligraphy.' Practice demonstrates that this pathway can systematically 

enhance students' calligraphy skills, creative consciousness, and cultural comprehension, providing an operable paradigm for 

innovating calligraphy education in the digital intelligence era. 

Keywords: Digital Intelligence Technology; Primary School Calligraphy; Creative Ability; Stepwise Cultivation; Instructional 

Pathway 
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1. Introduction 
1.1 Core Concept 

Amidst the surging wave of the digital intelligence era and the 

overarching trend of traditional cultural revival, primary school 

calligraphy instruction stands at a critical juncture of transitioning 

from traditional paradigms to modern models. The central 

challenge of this transformation lies in leveraging emerging 

technologies to resolve the deep-seated contradiction of the long-

standing disconnection between imitation and creation in 

calligraphy education. To this end, this study proposes the core 

philosophy of 'technology empowerment, stepwise progression, 

and integration of creation and imitation.' It aims to construct a 

systematic training pathway that aligns with the learning 

characteristics of the digital age while respecting the intrinsic 

principles of calligraphy as an art form, thereby injecting new 

vitality and direction into primary school calligraphy teaching. 

Within the core philosophy of digital-intelligence calligraphy 

instruction, 'technology empowerment' does not imply replacing 

tradition with technology. Rather, it involves using tools such as 

intelligent sensing and data analysis to transform implicit 

experiences like 'hand-feel' and 'brush momentum' into visible, 

analyzable teaching resources. This shifts calligraphy learning 

from experiential transmission to scientific training. 'Stepwise 

progression' establishes a gradual competency chain that conforms 

to cognitive laws through a four-stage ability development 

framework: 'precision foundation, structural understanding, 

transition through character collection, and stylistic germination.' 

Meanwhile, 'integration of creation and imitation' fundamentally 

breaks the binary opposition between imitation and creation. It 

embeds the cultivation of creative awareness throughout the entire 

learning process. Through practices such as intelligent comparison, 

component recombination, and digital character collection, it 

fosters a spiral development model of 'promoting imitation through 

creation, with creation embedded within imitation.' This enables 

tradition and innovation to achieve organic unity and positive 

interaction within the context of digital intelligence. 

1.2 Problem Diagnosis 

Current primary school calligraphy teaching faces numerous issues 

in cultivating creative ability. Regarding teaching objectives, there 

is a severe tendency to 'prioritize technique over artistry,' 

overemphasizing the mechanical imitation of brushstrokes while 

neglecting the cultivation of aesthetic awareness and creative 

thinking. Consequently, even if students can 'write characters to 

look alike,' they often do not understand 'why they are beautiful' 

and lack the foundational ability to 'create beauty.' Calligraphy 

learning is thus reduced to mere skill training, making it difficult to 

stimulate students' intrinsic interest and sustained motivation. In 

the teaching process, imitation and creation are artificially 

separated, lacking effective transitional bridges. Typically, lower 

grades focus on copying, and only in higher grades are creative 

tasks abruptly introduced. This disconnect leaves students 

bewildered when faced with creative demands, resulting in a 

noticeable 'ability gap.' Furthermore, prolonged mechanical 

imitation can lead students to develop a mindset reliant on 

templates, inhibiting their initiative in observation, thinking, and 

expression—qualities that run counter to the core competencies 

required for creation. In terms of instructional support, traditional 

methods struggle to meet the personalized learning needs of 

students. Teachers' limited energy prevents them from providing 

timely and detailed guidance to each individual. These limitations 

render the learning process uncertain for students, leading to slow 

progress and the potential formation of incorrect habits, which 

significantly undermines learning outcomes and confidence. 

It is precisely based on these practical problems and the 

opportunities of the era that this study actively explores the 

construction of a stepwise training pathway with clear objectives, a 

well-defined path, and robust support, underpinned by digital 

intelligence technology. It strives to achieve the educational goal of 

progressing from 'writing alike' to 'understanding beauty' and 

ultimately to 'creating beauty.' 

2. The Technologically Empowered 

Pathway of the Four-Stage 

Competency Ladder  
2.1 Stage One: Precision Foundation — 'The Brushwork 

Made Visible' 

The core objective of this stage is to address the abstract nature of 

'hand-feel' and the difficulty in precisely mastering brush 

techniques during the initial stages of calligraphy learning. In 

traditional teaching, students could only vaguely perceive key 

techniques such as centered-tip movement, lifting-pressing, and 

turning through repeated trial and error. Digital intelligence 

technology, utilizing smart brushes or pen barrels equipped with 

pressure sensors combined with high-definition stroke trajectory 

capture systems, can convert the pressure distribution, speed 

variation, and angular changes of each brushstroke in real-time into 

visual data curves and dynamic images. For instance, an AI system 

can overlay and compare a student's stroke trajectory with a 

standard model, generating quantitative feedback instantly. This 

transforms elusive abstract concepts into visible and analyzable 

data, enabling students to establish accurate muscle memory and 

kinesthetic awareness during the foundational phase. This lays a 

solid and standardized groundwork in brush technique for 

subsequent learning (Figure 1). 
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Figure 1: Technology-Enabled Pathway of the Four-Stage 

Competency Framework 

Source: Created by the author 

2.2 Stage Two: Structural Understanding — 

'Deconstructible Chinese Characters' 

Once basic brush techniques are stabilized, the instructional focus 

shifts toward a systematic understanding of the structural 

composition of Chinese characters. Traditional copybooks are 

static and two-dimensional, making it difficult for students to 

discern the interplay between strokes and the principles of spatial 

arrangement. The technology-enabled pathway at this stage 

primarily utilizes augmented reality and three-dimensional 

modeling technologies to 'raise' characters from a two-dimensional 

plane into a three-dimensional space (Figure 2). When observing 

model characters through tablets or AR glasses, students can 

independently 'deconstruct' the characters: they can separate and 

then reassemble left-right structural components to experience the 

visual differences caused by varying proportions. The system can 

also dynamically demonstrate the sequence of stroke execution and 

the direction of brush momentum. Furthermore, it analyzes the 

structural center of gravity and the evenness of blank distribution 

in students' practice works, comparing them with classical model 

scripts. This interactive and deconstructible deep learning shifts 

students from passive imitation of form to active 'character 

deciphering,' enabling them to genuinely understand the visual 

principles behind structural rules such as 'balanced density and 

sparsity' and 'interweaving and yielding.' 

 
Figure 2: A 3D Brush Recreating the Spirit of Zhenqing Yan's 

Calligraphy 

Source: Rose (Modeling) 

2.3 Stage Three: Transition through Character 

Collection — 'A Usable Character Library' 

This stage serves as a crucial bridge connecting imitation and 

creation, aiming to cultivate students' preliminary ability to 

progress from writing individual characters to organizing full 

compositions. Traditional character collection for creative work is 

constrained by the limited number of characters available in 

copybooks, as well as difficulties in coordinating style and size. 

The technology-enabled pathway is based on deep learning from a 

vast corpus of classical stele inscriptions and model scripts, 

constructing an 'Intelligent Calligraphy Character Library' (Figure 

3). This library allows retrieval by script style, artistic style, 

historical period, or specific calligrapher. Students can select the 

style of a particular calligrapher, and the system will automatically 

generate a collection of model characters with unified style and 

harmonized size. Furthermore, they can freely drag, arrange, and 

position these individual characters on a virtual xuan paper sheet, 

previewing the effects of different compositional layouts in real 

time. This process significantly lowers the technical barrier to 

creation, enabling students to focus on content expression and 

overall conceptualization. Through the practice of 'using 

characters,' they consolidate their learning and successfully take 

the first step from imitation to creation. 

 

Figure 3: Massive High-Definition Magnified Copybooks 

Source: Yiguan calligraphy 

2.4 Stage Four: Stylistic Germination — 'A Playful 

Exploration of Style' 

After mastering fundamental techniques and the creative process, 

the advanced goal is to guide students in initially perceiving and 

exploring personal style. Traditional teaching at this stage often 

falls into vague didacticism, making it difficult for students to 

practically experience stylistic differences. The technology-enabled 

pathway utilizes 'style transfer algorithms' and 'parametric style 

generation' tools, allowing students to input their own handwriting 

into the system and apply style filters such as 'incorporating 

Ouyang Xun's vigorous sharpness' or 'adding clerical script 

brushwork essence.' This enables them to visually observe how 

their writing transforms under different stylistic mappings. This 

'parametric play' protects and encourages students' creative 

intuition, empowering them to daringly 'play' with the germination 

of their own stylistic expression based on an understanding of 

classical principles, thereby planting the seeds for developing a 

unique artistic language in the future. 
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3. Key Strategies and Considerations 

for Instructional Implementation3.1 

Three Transformations in the 

Teacher's Role 
In the context of digital-intelligence calligraphy instruction, 

teachers' roles must undergo three profound transformations. First, 

they must shift from being traditional 'sole demonstrators' to 

becoming 'technology collaborators.' This requires teachers to not 

only be proficient in calligraphy skills but also understand the 

principles and application logic of intelligent tools. They must be 

able to translate system-generated data such as pressure curves and 

structural analyses into artistic language that students can 

comprehend, serving as a bridge between technology and 

cognition. Second, they must evolve from 'outcome evaluators' to 

'process facilitators.' By leveraging the 'digital portrait of 

calligraphy' generated by learning management systems, teachers 

can accurately grasp each student's developmental trajectory and 

immediate difficulties across various dimensions, thereby 

providing data-informed personalized guidance and integrating 

assessment throughout the teaching process. Finally, they must 

transition from 'resource users' to 'scenario designers.' Teachers 

should be capable of creatively integrating digital resources such as 

AR character libraries and style simulators to design inquiry-based 

learning tasks—like digital curation projects—that transform 

technology into educational situations that stimulate deep thinking 

and artistic expression, ultimately achieving the organic unity of 

technology application and educational goals (Figure 4). 

3.1 Four Models of Classroom Organization 

To facilitate the orderly development of the four-stage 

competencies, we have constructed four corresponding classroom 

models. Intelligent diagnostics lessons and inquiry-based 

deconstruction lessons lay a solid foundation for the first two 

stages. Intelligent diagnostics lessons focus on brush technique 

foundation, using sensor technology to instantly generate students' 

'brush technique health reports.' Teachers explain common 

difficulties based on data profiles, and students then enter targeted 

correction practice zones, forming an efficient closed loop of 

'diagnosis-explanation-correction-feedback' to achieve precise 

breakthroughs in brush technique. Inquiry-based deconstruction 

lessons shift the focus to structural understanding. Driven by 

structural problems posed by the teacher, students use AR tools to 

independently deconstruct Chinese characters and adjust 

components. Through observation, discussion, and summarization, 

they discover structural principles such as 'yielding' and 

'interweaving,' transforming technology into a cognitive tool for 

deep inquiry. 

Virtual creation lessons and stylistic experimentation lessons 

correspond to cultivating creative ability in the latter two stages. 

As a key transitional phase, virtual creation lessons involve 

students practicing character collection on digital creation 

platforms. Through 'composition optimization workshops,' they 

discuss and refine layouts using auxiliary tools, collaboratively 

mastering the principles of elevating from single characters to full 

compositions. Stylistic experimentation lessons create an open 

exploratory space where students use style transfer tools to process 

phrases parametrically, focusing on recording the entire process of 

'experimentation-observation-description.' Through sharing and 

reflection, they understand the relationship between tradition and 

innovation. These four lesson types are interlinked, deeply 

integrating technology into the instructional process and 

collectively supporting the complete competency ladder from 

foundational techniques to creative expression. 

3.2 Three Pitfalls 

In the practice of digital-intelligence calligraphy instruction, three 

key pitfalls must be vigilantly avoided. First, guard against 

'technology dependency syndrome,' avoiding the trap of 'data-only 

thinking.' While quantitative data is a valuable tool, it cannot 

replace the authentic tactile experience of brush, ink, paper, and 

inkstone. Instruction should consciously incorporate pure writing 

practice to balance data feedback with physical and mental 

experience. Second, beware of the 'tendency toward trivialization,' 

avoiding the excessive use of gamification elements that lead to the 

superficialization of calligraphy learning. The core of technological 

design should be 'empowerment' rather than 'entertainment,' 

guiding students to derive deep satisfaction from mastering 

principles and overcoming challenges. Third, prevent 'premature 

stylistic development,' adhering to the artistic learning principle of 

'first entering the model, then departing from it.' The convenience 

of style experimentation tools should not entice students to skip 

solid foundational training. Teachers must ensure that students 

have fully accumulated skills through the first three stages before 

guiding them to engage in cautious stylistic exploration based on 

an understanding of classical models. 
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Figure 4: Key Strategies and Precautions for Teaching 

Implementation 

Source: Created by the author 

4. Reconstructing the Evaluation 

System: From 'a Single Sheet of 

Paper' to 'a Data Portfolio' 
4.1 Multidimensional Evaluation Metrics 

The evaluation system supported by digital intelligence transcends 

a singular outcome-oriented approach, constructing a three-

dimensional framework that encompasses technical, aesthetic, and 

literacy metrics. Technical indicators quantify brush pressure 

stability, structural accuracy, and speed control through sensor 

data, achieving objective and precise assessment of technique. 

Aesthetic indicators focus on compositional harmony, stylistic 

coherence, and creative expression, leveraging AI image analysis 

and human-machine collaborative evaluation to transform 

subjective aesthetic experiences into describable dimensions. 

Literacy indicators emphasize examining learning persistence, 

depth of cultural understanding, and reflective improvement 

capabilities, comprehensively assessing students' artistic cultivation 

and learning quality through whole-process behavioral data 

collection and qualitative analysis. This multidimensional 

framework truly shifts evaluation from 'how well one writes' to 

'how well one learns.' 

4.2 Dynamic Growth Portfolio 

Each student will possess a personalized 'digital portrait of 

calligraphy,' a dynamic growth portfolio that accompanies the 

entire learning journey. The portfolio system integrates multimodal 

data, including trajectory data from representative exercises, AI-

generated periodic evaluation reports, and visual records of key 

creative milestones. This portfolio not only records growth 

trajectories in real time but also enables longitudinal comparative 

analysis through intelligent algorithms, clearly visualizing students' 

progress curves, areas of strength, and points requiring 

breakthrough along the 'four-stage' pathway. This 'living' portfolio 

serves as a navigation map for students' reflection and 

advancement, a decision-making basis for teachers' differentiated 

instruction, and an objective medium for home-school 

communication. Ultimately, it transforms evaluation from static 

judgment into a developmental partner that fosters growth. 

5. Practical Effectiveness and Reflection 
The stepwise cultivation pathway constructed in this study 

demonstrates research value across three dimensions in practice. 

First, it validates the feasibility of the 'technology empowerment, 

stepwise progression, integration of creation and imitation' 

philosophy in calligraphy education. Through the four course 

formats of intelligent diagnostics, AR deconstruction, virtual 

creation, and stylistic experimentation, it successfully establishes a 

systematic pathway for transforming technical mastery into 

creative expression. Second, it achieves a paradigm shift in the 

evaluation system from static outcome assessment to dynamic 

process support. Using the 'digital portrait of calligraphy' as a 

vehicle, it makes the learning process visible and traceable, 

providing theoretical support for differentiated instruction. Third, 

while preserving the essential qualities of calligraphy as an art 

form, it explores a new human-machine collaborative teaching 

model. This model leverages the advantages of technological tools 

in precise feedback and resource expansion while ensuring the core 

position of traditional brush-and-ink experience, offering a 

referential practical paradigm for the modernization of traditional 

cultural education. 

At the level of pedagogical reflection, this study finds, first, that 

digital-intelligence calligraphy instruction necessitates a 

redefinition of the relationship between 'tradition' and 'modernity.' 

Technology does not dissolve tradition but activates its 

contemporary expression through new media forms. Second, the 

stepwise cultivation model reveals the nonlinear characteristics of 

calligraphy creative ability development, where competencies at 

each stage exhibit both progression and complex interpenetration. 

Third, the transformation of the teacher's role faces the challenge 

of professional identity reconstruction; the integration of the three 

identities—technology collaborator, process facilitator, and 

scenario designer—requires new theoretical support for 

professional development. Finally, the reconstruction of the 

evaluation system raises meta-questions in arts education 

assessment: how to balance quantitative analysis with qualitative 

judgment, and how to harmonize technological rationality with 

artistic sensibility. These multifaceted reflections provide new 

points of growth for constructing a more perfect calligraphy-

technology integrated education system in the future. 

Building on these reflections, this study also acknowledges certain 

limitations. The current research primarily focuses on pathway 

exploration within the context of school-based curriculum, leaving 

the applicability and adaptability to diverse scenarios such as self-

directed home learning and community transmission yet to be 

examined. Furthermore, technological tools still face limitations in 

capturing and evaluating higher-order aesthetic dimensions of 

calligraphy, such as 'vital energy' and 'spiritual resonance,' 

revealing the constraints of current artistic intelligence technology. 

Future research could deepen in three directions: first, constructing 

an ecological model of calligraphy education that connects 

multiple scenarios, exploring collaborative educational 

mechanisms among schools, families, and communities; second, 

developing next-generation artistic artificial intelligence that better 

understands the characteristics of Eastern aesthetics, overcoming 

the evaluation dilemma of progressing from 'formal resemblance' 

to 'spiritual resemblance'; third, conducting cross-regional and 

cross-cultural comparative studies to reinterpret the contemporary 

educational value of calligraphy as a shared heritage of the Chinese 

character cultural sphere in the digital age. These explorations will 

propel digital-intelligence calligraphy education from 

methodological innovation toward a new stage of theoretical 

construction. 
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