Literature Review on the Development of China's Special Education Assistive Devices Under the Background of Inclusive Education

Abstract
Special education assistive devices are the core carrier for compensating for the sensory, physical and cognitive defects of students with disabilities and ensuring their equal participation in inclusive education, and their development level directly determines the effectiveness of the upgrading of inclusive education from "formal inclusion" to "substantive inclusion". Based on domestic and foreign policy documents, journal papers, industry reports and practical cases related to special education assistive devices, this paper systematically sorts out the typical models and practical status of the development of special education assistive devices at home and abroad, deeply analyzes the two-way interactive relationship between the development of special education assistive devices and the quality of inclusive education, explores the core bottlenecks and their underlying causes in the development of China's special education assistive devices from four dimensions of R&D, supply, service and system, and puts forward development paths with both localized adaptability and practical operability in combination with China's national conditions such as the urban-rural dual structure and regional economic differences. The study finds that China has achieved large-scale basic supply of special education assistive devices, but there are significant shortcomings in original R&D, inclusive supply, professional services and institutional norms. In the future, we should focus on the core of "demand orientation, technology empowerment, inclusive guarantee and full-chain service" to construct a development system of special education assistive devices adapted to the scenarios of inclusive education, promote the deep integration of special education assistive devices with the curriculum and teaching mode of inclusive education, and ultimately realize the equal protection of the inclusive education rights and interests of students with disabilities.
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1 Research Background and Definition of Core Concepts
1.1 Research Background
China attaches great importance to the legal and institutional construction of special education and the guarantee of assistive devices. The Regulations on the Education of Persons with Disabilities includes special education assistive devices in the scope of educational guarantee for students with disabilities [1]. The 14th Five-Year Plan for the Development and Improvement of Special Education and the 14th Five-Year Plan for the Supply and Service of Assistive Devices for Persons with Disabilities further put forward the core goal of "full coverage of appropriate assistive devices for all eligible disabled students" [2][3]. At present, China's inclusive education has formed a placement system with learning in regular classes as the main form. The number of disabled students in compulsory education has exceeded one million, the proportion of learning in regular classes is over 85%, and the enrollment rate of school-age disabled children in compulsory education is more than 97%. The demand for educational inclusion of special groups has shifted from "having access to education" to "receiving quality education" [4].
Against this background, the supply precision, popularization degree and service level of special education assistive devices have become key factors affecting the fairness and effectiveness of inclusive education. In 2025, the Ministry of Finance allocated 4.25 billion yuan in special education subsidies, a year-on-year increase of 16.8%, of which 500 million yuan was earmarked for the provision of special education assistive devices and the improvement of hardware facilities for inclusive education [22], providing financial support for the inclusive development of special education assistive devices. However, in practice, the popularization rate of assistive devices in regular classes of rural ordinary schools in China is less than 20%, the satisfaction rate of assistive devices for groups with autism and multiple disabilities is less than 30%, and the effective utilization rate of assistive devices is less than 40% [6][9][12]. The unbalanced and inadequate development of special education assistive devices still restricts the high-quality development of inclusive education. It is urgent to provide theoretical reference and practical paths for solving industrial bottlenecks by systematically sorting out domestic and foreign research and practice.
1.2 Definition of Core Concepts
Special Education Assistive Devices: Refer to the general term for physical objects, equipment, digital resources and systematic services used to compensate, improve or enhance the sensory, physical and cognitive functions of students with disabilities, and help them participate equally in education and teaching, rehabilitation training and social life. Classified by function, they include four categories: basic assistive devices (e.g., braille writing boards, hearing aids), intelligent assistive devices (e.g., AI text-to-speech systems, eye-controlled writing systems), high-level assistive devices (e.g., science inquiry experimental equipment for visually impaired students, real-time communication systems for deaf students in classrooms) and employment-oriented assistive devices (e.g., vocational skills training equipment, adaptive tools for employment scenarios), with the triple values of education, rehabilitation and sociality.

Inclusive Adaptation of Special Education Assistive Devices: Refers to the adaptation of special education assistive devices to the classroom teaching environment, curriculum system, teaching mode of ordinary schools and the individual needs of students with disabilities in the whole process of design, supply and use, while eliminating stigmatization and realizing compatible connection with ordinary education and teaching resources [7]. It mainly includes four dimensions: environmental adaptation, curriculum adaptation, individual adaptation and teaching adaptation.

Inclusive Education: Centered on the concept of "inclusive education", it places students with disabilities in the classrooms of ordinary schools, and ensures their equal access to educational opportunities and development rights and interests as ordinary students through differentiated teaching, personalized support and resource integration [4]. Its core goal is to realize "substantive inclusion" rather than mere "learning in regular classes".

2 Current Situation and Typical Modes of the Development of Special Education Assistive Devices at Home and Abroad
2.1 Typical Modes and Practical Characteristics of the Development of Special Education Assistive Devices Abroad
Developed countries in Europe, America, Japan and South Korea have formed distinctive development models of special education assistive devices relying on mature institutional systems, scientific research strength and financial support, all of which have realized the systematic development of "legislative guarantee - leading R&D - inclusive supply - full-chain service" [19][20]. The core characteristics are as follows:

United States: A full-stage service model led by legislationThe United States defines special education assistive devices as core special education services, and legislatively guarantees that disabled students aged 0-21 can obtain appropriate assistive devices free of charge through the Individuals with Disabilities Education Act (IDEA), with the supply of assistive devices covering all stages and all types of disabilities [15]. Its R&D focuses on universal design and technology inclusiveness, requiring assistive devices to adapt to the ordinary classroom environment and eliminate the stigmatization of students with disabilities. At the same time, it has built an assistive device resource system of "school district assessment - state-level allocation - national sharing". The interdisciplinary adaptive service team (including special education teachers, rehabilitation therapists and technical personnel) provides the whole-process service of "demand assessment - precise adaptation - training and maintenance", with the effective utilization rate of assistive devices exceeding 95% [20].

Japan: A full-scenario coverage model with graded public fundingJapan has established a graded public funding guarantee system of "long-term care insurance + financial subsidies", incorporating the rental and adaptive services of assistive devices into the scope of social insurance. Eligible disabled groups only need to bear 10% of the costs, and the rest are covered by insurance and finance [17]. Its development of special education assistive devices focuses on the full coverage of education-employment scenarios, with the coverage rate of assistive devices for visually impaired, hearing impaired and autistic groups exceeding 90% and the adaptation rate of employment-oriented assistive devices reaching 82% [17]. It also adopts a trinity model of "teaching aids - curriculum - rehabilitation", integrating the R&D and use of assistive devices into the Individualized Education Program (IEP) system to realize in-depth integration with curriculum standards.

South Korea: An intelligent adaptation model empowered by technologySouth Korea has incorporated AI and the Internet of Things technologies into the national R&D strategy for special education assistive devices, and its level of personalized adaptation in the field of intelligent visual and auditory assistive devices ranks among the top in the world [18]. Its R&D core is "precise matching of technology with individual needs", such as intelligent sensory regulation equipment for autistic students and brain-computer interface assistive devices for students with multiple disabilities. At the same time, South Korea has established a national R&D center for special education assistive devices, promoting industry-university-research cooperation among universities, enterprises and special education schools, with a high conversion rate of original technological patents. The application rate of intelligent assistive devices in inclusive classrooms of ordinary schools exceeds 70% [18].

European Union: A universal design model without stigmatizationThe European Union has issued a universal design strategy, requiring special education assistive devices to follow the principle of "no label, full compatibility" to eliminate the stigmatization of students with disabilities from the design level [16], such as braille displays compatible with ordinary teaching equipment and multi-sensory teaching tools suitable for all students. The European Union narrows the gap in the supply of assistive devices among member states through regional financial coordination, and builds a cross-border resource sharing platform for assistive devices to promote the standardization and inclusiveness of the development of special education assistive devices [16].

The 2024 Global Report on Assistive Technology released by the World Health Organization shows that developed countries have formed a full-category system of special education assistive devices covering vision, hearing, touch, reading and writing, and employment. Brain-computer interface, 3D printing customization and wearable devices have become the mainstream R&D directions, with original technological patents accounting for more than 75% of the global total, which can meet the composite needs of students with severe and multiple disabilities [19]. A 2023 study by the Assistive Technology Association (ATA) confirms that the interdisciplinary adaptive service system and inclusive guarantee mechanism of developed countries are the core support for maintaining a high effective utilization rate of assistive devices [20].
2.2 Development Process and Practical Characteristics of China's Special Education Assistive Devices
Driven by policies and supported by finance, China's special education assistive device industry has achieved large-scale development, forming a product system of 12 major categories and more than 200 varieties. The large-scale production of basic visual, auditory, reading and writing assistive devices has been realized, with the supply capacity ranking among the top in the world [5]. At the same time, phased breakthroughs have been made in the R&D of intelligent assistive devices such as AI text-to-speech, eye-controlled writing and intelligent sensory regulation, and some products have reached the international equivalent level [8]. However, from the perspective of popularization and application, theoretical research and practical effects, the development of China's special education assistive devices presents an unbalanced characteristic of "sufficient basic supply but insufficient high-end supply; sufficient urban supply but insufficient rural supply; sufficient supply for single disabilities but insufficient supply for multiple disabilities" [6][9][12], with the specific manifestations as follows:

Popularization and application: Severe imbalance in regions, groups and scenariosA national survey by Li huan and Wu Yuke (2024) (with samples covering 31 provinces, municipalities and autonomous regions in China, including 200 urban special education schools and 300 rural ordinary schools) shows that the equipment rate of special education assistive devices in China's urban special education schools is over 70%. The central and western rural areas have realized a breakthrough from "zero" to "availability" of basic assistive devices through special distribution, but the popularization rate of assistive devices in regular classes of rural ordinary schools is less than 20% [6]. A survey by Wang Yan (2025) on 1,000 disabled students nationwide found that the supply of assistive devices for students with single disabilities such as visual impairment and hearing impairment is relatively sufficient, while the satisfaction rate of assistive devices for groups with autism, intellectual disability and multiple disabilities is less than 30%, and the adaptation rate of employment-oriented assistive devices for persons with disabilities is almost zero [9].

Theoretical research: Focus on localized transformation and the mismatch between supply and demandDomestic scholars have carried out a series of research on the inclusive adaptation of special education assistive devices. From the perspective of universal design, Liu Yanhong (2023) proposed that China's special education assistive devices need to transform to localization and non-stigmatization to adapt to the inclusive education scenarios of ordinary schools [7]. Zhang Maolin (2025) pointed out that there is a significant mismatch between supply and demand of special education assistive devices in China, and the supply and service of assistive devices for learning in regular classes of ordinary schools lag far behind those of special education schools, the core reason being that the supply side lacks an accurate grasp of the demand for inclusive education scenarios [10]. He Huizhong (2023) found through research on autistic groups that the R&D and popularization of sensory regulation assistive devices in China are extremely low, which is difficult to meet the core needs of autistic students for inclusive learning [11].

Industrial development: Weak original innovation capacity and a high degree of homogenizationThe 2025 Report on Regional Popularization Differences of China's Special Education Equipment released by the China Educational Equipment Industry Association shows that the proportion of original patents of China's special education assistive devices is less than 20% and the homogenization rate exceeds 60%. There are obvious gaps in the R&D of assistive devices for multiple disabilities and employment. The R&D of intelligent assistive devices is disconnected from the actual needs of grassroots inclusive education, for example, some AI assistive devices have a high technical threshold and are difficult for grassroots teachers and disabled students to operate [12].

Practical cases: Some regions and schools have explored characteristic development pathsQingdao School for the Blind has developed assistive devices such as anatomical models and meridian mannequins adapted to the vocational education of visually impaired students through the trinity model of "teaching aids - curriculum - practical training", integrating the use of assistive devices with the professional curriculum of traditional Chinese medicine massage and clinical practical training, and realizing the unification of the educational and vocational nature of special education assistive devices [23]. Some ordinary schools in Shenzhen have introduced "assistive device resource classrooms", equipped with multi-sensory regulation assistive devices and intelligent communication equipment, and carried out training for teachers on the application of assistive devices at the same time, raising the effective utilization rate of assistive devices to more than 65%, which has become a typical case of the application of assistive devices in inclusive education scenarios.

3 The Relationship Between the Development of Special Education Assistive Devices and the Quality of Inclusive Education
Academic circles generally believe that the relationship between special education assistive devices and the quality of inclusive education is not a one-way impact, but a two-way interactive relationship of "the development of special education assistive devices supports the improvement of the quality of inclusive education, and the demand for inclusive education promotes the upgrading of the R&D of special education assistive devices" [4][7], and its interaction mechanism is reflected in four dimensions: fairness, effectiveness, full coverage and development.
3.1 The Supporting Role of the Development of Special Education Assistive Devices in the Quality of Inclusive Education
As the core support carrier of inclusive education, the supply level, adaptation precision and service capacity of special education assistive devices directly determine the implementation effect of inclusive education. Insufficient supply or inappropriate adaptation will directly restrict the improvement of the quality of inclusive education [12], with the specific manifestations as follows:

Insufficient supply of basic assistive devices leads to the formalization of inclusive educationLi Huan and Wu Yuke (2024) pointed out that disabled students from rural and low-income families cannot participate in classroom interaction and knowledge learning due to the lack of basic assistive devices such as braille writing boards and hearing aids, and learning in regular classes has become a mere "attendance without effective learning", which directly reduces the overall quality of inclusive education [6]. He Huizhong (2023) proposed that autistic students are difficult to maintain classroom concentration due to the lack of intelligent sensory regulation assistive devices, resulting in extremely low participation and sense of gain in inclusive education [11].

The blank of adaptive assistive devices for multiple disabilities restricts the full coverage of inclusive educationDing Meizhen (2025) confirmed through research that the blank of R&D of assistive devices for groups with compound disabilities such as autism with intellectual disability and visual impairment with physical disability makes it impossible for students with severe and multiple disabilities to integrate into ordinary classrooms, resulting in insufficient coverage and humanistic care of inclusive education [13].


The shortage of high-level and employment-oriented assistive devices limits the development height of inclusive educationLiu Yanhong (2022) believed that the shortage of high-level and employment-oriented assistive devices such as science inquiry experimental equipment for visually impaired students, real-time classroom communication systems for deaf students and vocational skills training equipment for persons with disabilities makes inclusive education only able to meet the basic functional compensation needs of disabled students, unable to support their career development and vocational integration, thus limiting the development height of inclusive education [14].

The unbalanced supply among regions and groups damages the fairness of inclusive educationStudies by Wang Yan (2025) and Zhang Maolin (2025) both show that the supply gap of special education assistive devices between urban and rural areas, eastern and western regions and different disability groups in China makes it impossible to equally protect the inclusive education rights and interests of vulnerable groups such as rural disabled students and students with multiple disabilities, which violates the fairness core of inclusive education [9][10].

The lack of service system weakens the supporting effectiveness of inclusive educationData from the China Educational Equipment Industry Association (2025) shows that the effective utilization rate of special education assistive devices in China is less than 40%. The core reason is the lack of a professional service system for adaptation, training, maintenance and repair. Although some schools are equipped with assistive devices, they become "ornaments" and cannot play a supporting role in inclusion because teachers lack operational training and assistive devices lack timely maintenance [12].
1. 
3.2 The Promoting Role of the Development of Inclusive Education in the R&D of Special Education Assistive Devices
The upgrading of inclusive education from "formal inclusion" to "substantive inclusion" puts forward new requirements for the design, R&D, supply and service of special education assistive devices, becoming the core driving force for promoting the industrial upgrading of special education assistive devices [7][10], with the specific manifestations as follows:

The "inclusive demand" of inclusive education promotes the transformation of special education assistive devices to universal designInclusive education requires the elimination of the stigmatization of students with disabilities, promoting the transformation of special education assistive devices from "designed exclusively for disabled students" to "universal design adapted to all students" [16][7], such as braille displays compatible with ordinary teaching equipment and multi-sensory teaching tools suitable for all students. This demand has become the core orientation of the design of special education assistive devices.

The "curriculum adaptation demand" of inclusive education promotes the deep integration of special education assistive devices with the curriculum systemInclusive education requires special education assistive devices to serve the curriculum standards and teaching content of ordinary schools [13]. For example, science inquiry assistive devices for visually impaired students need to adapt to the experimental requirements of science curricula, and communication assistive devices for deaf students need to adapt to the interactive needs of classroom teaching. This demand promotes the transformation of the R&D of special education assistive devices from "technology-oriented" to "curriculum-oriented".

The "personalized demand" of inclusive education promotes the upgrading of special education assistive devices to precise adaptationThe core of inclusive education is differentiated teaching and personalized support, requiring special education assistive devices to achieve precise adaptation according to the disability type, cognitive level and learning characteristics of disabled students [9][11], such as sensory regulation assistive devices for autistic students of different degrees and reading assistive devices for visually impaired students of different grades. This demand promotes the development of the R&D of special education assistive devices towards "personalized customization" and "intelligent adaptation" [8].

The "scenario extension demand" of inclusive education promotes the full coverage of special education assistive devices in education-employment scenariosThe ultimate goal of inclusive education is to realize the social integration and career development of disabled students [14], requiring special education assistive devices to extend from education and teaching scenarios to vocational skills training and employment scenarios, such as vocational skills training assistive devices for visually impaired students and workplace communication assistive devices for deaf students. This demand fills the gap in the R&D of employment-oriented assistive devices in China [9].

4 Core Bottlenecks and Underlying Causes in the Development of China's Special Education Assistive Devices
Based on the conclusions of domestic and foreign literature research and practical investigation, the development of China's special education assistive devices faces four core bottlenecks in R&D, supply, service and system [4][12]. These bottlenecks are not isolated but interact and restrict each other, and their underlying causes are closely related to China's policy implementation mechanism, financial investment structure, talent training system and industry-university-research cooperation model.
4.1 R&D: Weak original innovation capacity and disconnection between technology and demand
Core problems: The proportion of original patents is less than 20%, and there are gaps in the R&D of assistive devices for multiple disabilities and employment [12]; the R&D of intelligent assistive devices focuses on technological breakthroughs, which is disconnected from the actual needs of grassroots inclusive education, and some products have a high technical threshold and lack practicality [8].

Underlying causes: First, the unbalanced structure of scientific research investment, with financial research funds mostly invested in the technological R&D of basic and intelligent assistive devices, and insufficient investment in the R&D of assistive devices for multiple disabilities and employment. Second, the disconnection of industry-university-research cooperation, with the R&D of universities and enterprises lacking the participation of special education schools, disabled students and their parents [11], leading to information asymmetry between the R&D side and the demand side. Third, the core technology is subject to others, with the core patents of cutting-edge technologies such as brain-computer interface and 3D printing customization held by developed countries [19], and domestic R&D is mostly imitation and improvement, lacking original breakthroughs.

4.2 Supply: Inadequate inclusive guarantee and prominent unbalanced characteristics

Core problems: The supply gap among urban and rural areas, eastern and western regions and different disability groups is prominent, and the supply of assistive devices in regular classes of rural ordinary schools, for groups with autism and multiple disabilities and in employment scenarios is seriously insufficient [6][9].

Underlying causes: First, the uneven distribution of financial investment, with financial subsidies for special education assistive devices mostly inclined to urban special education schools, and rural ordinary schools lacking special subsidies [22]. In addition, the local financial strength of the central and western regions is weak, making it difficult to bear the costs of purchasing and maintaining assistive devices. Second, the single supply model, with China's supply of special education assistive devices mainly relying on "government procurement + school equipment" [10], lacking diversified supply models such as rental and sharing, and rural ordinary schools unable to carry out large-scale procurement due to limited funds. Third, the lack of a demand assessment mechanism, with the supply of assistive devices adopting a "top-down" model and lacking an accurate assessment of the demand for rural inclusive education scenarios and the individual needs of students with multiple disabilities [6], leading to a mismatch between supply and demand.

4.3 Service: Fragmented full-chain system and shortage of professional talents

Core problems: The full-chain adaptive service system of "demand assessment - precise adaptation - teacher training - maintenance and repair" is fragmented, with the effective utilization rate of assistive devices less than 40% [12]; grassroots inclusive education schools lack professional assistive device adapters and technical personnel [10].

Underlying causes: First, the lack of overall planning of the service system, with the adaptive services of special education assistive devices scattered in multiple departments such as education, disabled persons' federations, civil affairs and health [4], and the lack of a coordination mechanism between various departments, resulting in low service efficiency. Second, the lag in the training of professional talents, with Chinese universities not generally offering majors in the adaptation of special education assistive devices, and the training of special education teachers on the application of assistive devices mostly being short-term training, lacking systematicness and professionalism. Third, the weak grassroots service capacity, with rural areas lacking professional personnel for the adaptation and maintenance of assistive devices [6], and assistive devices being idle due to the inability of timely repair when malfunctioning.

4.4 System: Lack of standards and supervision and insufficient awareness of inclusive adaptation

Core problems: There is no unified industry standard for the design, production, adaptation and use of special education assistive devices [12]; the market supervision mechanism is missing, and some low-quality assistive devices flow into the market; education departments and schools have insufficient awareness of the inclusive adaptation of special education assistive devices, attaching more importance to procurement than to use [7].

Underlying causes: First, the lag in the formulation of industry standards, with China not yet issuing inclusive adaptation standards for special education assistive devices for inclusive education scenarios [7], resulting in a lack of unified norms for the design and production of assistive devices. Second, the imperfect market supervision system, with a low market access threshold for special education assistive devices and a lack of quality inspection and certification mechanisms [12], and low-quality assistive devices affecting the use effect. Third, the lack of popularization of the concept of inclusive adaptation, with some schools and teachers regarding special education assistive devices as "exclusive tools for disabled students" [16], ignoring their adaptation to ordinary classrooms and curriculum systems, and lacking the awareness of non-stigmatizing design and use.

5 Localized Paths and Prospective Outlook for the Development of China's Special Education Assistive Devices
Combined with the typical models of developed countries and China's national conditions, the development of China's special education assistive devices cannot copy foreign models [15][17][18], but should base on the realities such as the urban-rural dual structure, regional economic differences and the development stage of inclusive education [4], and take "demand orientation, technology empowerment, inclusive guarantee, full-chain service and institutional norms" as the core to construct development paths with both localized adaptability and practical operability, promote the high-quality development of special education assistive devices, and provide core support for improving the quality and efficiency of inclusive education.
5.1 Strengthen original R&D and promote the precise connection between technology and demand

Optimize the structure of scientific research investment: Increase investment in the R&D of assistive devices for multiple disabilities and employment, set up a national special fund for the R&D of special education assistive devices, and focus on supporting the localized original R&D of cutting-edge technologies such as brain-computer interface, 3D printing customization and intelligent sensory regulation [19]; provide patent subsidies and transformation support for the original R&D achievements of universities and enterprises to increase the proportion of original patents [12].

Construct a collaborative industry-university-research-application R&D mechanism: Establish a collaborative R&D team composed of "universities + enterprises + special education schools + disabled students and their parents + rehabilitation therapists" [8], integrate the individual needs of disabled students, the curriculum needs of inclusive education and the practical needs of grassroots schools into the whole R&D process [11][13], and promote the transformation of the R&D of special education assistive devices from "technology-oriented" to "demand-oriented".

Promote the practicality and low threshold of intelligent assistive devices: Emphasize "technology simplification" in the R&D of intelligent assistive devices [12], reduce the operational threshold to adapt to the use capacity of grassroots special education teachers and disabled students; at the same time, develop universal intelligent assistive devices adapted to ordinary classrooms [7] to eliminate stigmatization, such as AI intelligent communication systems compatible with ordinary teaching equipment [8], and pay attention to the ethical and data security issues in the application of intelligent assistive devices [24].

5.2 Improve the inclusive guarantee system and narrow the supply-demand imbalance gap

Optimize the financial investment and distribution mechanism: Increase the central financial transfer payment for special education assistive devices in the central and western rural areas [22], and set up special subsidies for assistive devices for inclusive education in rural ordinary schools; promote the extension of financial subsidies from "focusing on procurement" to the whole process of "procurement + use + maintenance" [6] to ensure the sustainable use of assistive devices.

Construct a diversified supply model: Learn from Japan's assistive device rental model [17], incorporate the rental of special education assistive devices into the scope of social insurance and financial subsidies, and establish assistive device rental and sharing centers in rural areas to reduce the use costs of rural schools and disabled families; encourage social forces to participate in the supply of special education assistive devices, and supplement the supply gap of assistive devices in rural areas through public welfare donations and university-enterprise cooperation [22].

Establish an accurate demand assessment system: Construct a three-level demand assessment mechanism for special education assistive devices at the "county - school - student" level [9], and set up an assessment team composed of special education teachers, rehabilitation therapists and parents to conduct accurate assessments of the individual needs of disabled students and the demand for inclusive education scenarios of schools [10] to realize "supply on demand and precise adaptation".

5.3 Build a full-chain adaptive service system and improve the effective utilization rate of assistive devices

Establish a departmental coordinated service overall planning mechanism: Led by the education department, unite departments such as disabled persons' federations, civil affairs and health [4] to build a national unified adaptive service system for special education assistive devices, and realize the integration of the full-chain service of "demand assessment - precise adaptation - teacher training - maintenance and repair" [20].

Strengthen the training and education of professional talents: Offer majors such as the adaptation of special education assistive devices and special education technology in universities to cultivate professional assistive device adapters, technical personnel and trainers; establish a regular training mechanism for the assistive device application capacity of special education teachers, and incorporate the assistive device application capacity into the evaluation indicators of special education teachers' professional titles [6] to improve teachers' ability to use assistive devices.

Improve the grassroots service network: Establish special education assistive device service centers at the county level [10], equipped with professional adaptation and maintenance personnel to provide door-to-door adaptation, training and maintenance services for rural ordinary schools and disabled families; build an online assistive device service platform using Internet technology to provide remote technical guidance and training for grassroots schools [8].

5.4 Improve the institutional standard and supervision system and promote the standardized development of the industry

Formulate inclusive adaptation standards for special education assistive devices in inclusive education scenarios: Led by the education department, unite the market supervision department and the China Educational Equipment Industry Association [12] to issue standards for the design, production, adaptation and use of special education assistive devices for inclusive education scenarios [7], clarify the specific requirements of environmental adaptation, curriculum adaptation, individual adaptation and teaching adaptation, and promote the transformation of special education assistive devices to universal design and non-stigmatization [16].

Improve the market supervision and quality certification mechanism: Raise the market access threshold for special education assistive devices, establish a quality inspection and certification system for special education assistive devices [12], and prohibit products that do not meet the standards from flowing into the market; strengthen the supervision of enterprises producing and selling special education assistive devices to ensure product quality and after-sales service.

Popularize the concept of inclusive adaptation: Popularize the concept of inclusive adaptation of special education assistive devices through policy publicity, teacher training and school practice [7], guide schools and teachers to establish the awareness that "assistive devices are educational resources for all students", and promote the deep integration of special education assistive devices with ordinary classroom teaching and curriculum systems [13].

5.5 Promote the deep integration of special education assistive devices and inclusive education to achieve the goal of substantive inclusion

Promote the integration of special education assistive devices with the curriculum system: Incorporate the use of special education assistive devices into the curriculum design and teaching plan of ordinary schools [13], and develop special education assistive devices adapted to the curriculum standards of various disciplines, such as science inquiry assistive devices for visually impaired students and Chinese reading assistive devices for deaf students, making assistive devices the core tool to help disabled students master curriculum knowledge [14].

Promote the integration of special education assistive devices with teaching modes: Combine with the differentiated teaching mode of inclusive education [4] to develop special education assistive devices adapted to group teaching and individual teaching; use intelligent assistive devices to build a bridge for classroom interaction between disabled students and ordinary students [8], such as real-time communication systems and multi-sensory interactive teaching aids, to improve the classroom participation and peer interaction ability of disabled students [11].

Promote the integration of special education assistive devices with career development: Strengthen the R&D and supply of employment-oriented assistive devices [9], extend special education assistive devices from education and teaching scenarios to vocational skills training and employment scenarios [14], provide support for the vocational integration and social development of disabled students, and realize the ultimate goal of inclusive education [4].

6 Research Review
Domestic and foreign literature and practice have confirmed that special education assistive devices are the core support for the high-quality development of inclusive education [4][19]. Developed countries have realized the deep integration of special education assistive devices and inclusive education through a mature system of "legislative guarantee - leading R&D - inclusive supply - full-chain service" [15-18][20]. Their experience in universal design, public funding guarantee and industry-university-research collaborative R&D is worthy of China's reference, but it needs to be localized in combination with China's national conditions [4][7].
Driven by policies and supported by finance [2][3][22], China has achieved large-scale basic supply of special education assistive devices and made initial breakthroughs in localized R&D [5][8]. Some regions and schools have explored development paths with distinctive characteristics and good effects [23]. However, there are still significant shortcomings in original innovation, inclusive supply, professional services and institutional norms [6][9-12]. The core causes are the disconnection between the R&D side and the demand side, the uneven distribution of financial investment, the fragmentation of the service system and the lack of industry standards. At the same time, special education assistive devices and the quality of inclusive education form a two-way interactive relationship [7], and their deep integration is the key to realizing the upgrading of inclusive education from "formal inclusion" to "substantive inclusion" [4].
The core direction of the development of China's special education assistive devices in the future is to construct a localized development system of "demand orientation, technology empowerment, inclusive guarantee, full-chain service and institutional norms" [12], promote the original R&D, balanced supply, professional service and standardized development of special education assistive devices, and ultimately realize the deep integration of special education assistive devices with the curriculum, teaching mode and career development of inclusive education [13][14], protect the inclusive education rights and interests of students with disabilities, and promote the high-quality development of China's inclusive education [4].
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