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Abstract:The prevalence rate of autism is still on the rise. The education and rehabilitation of autistic chil-
dren is becoming a focus of social and livelihood concern. The poor quality of rehabilitation services and the 
serious shortage of teachers are the two most critical problems in the education and rehabilitation of autistic 
children. To solve these two problems, the combination of digital technology such as virtual reality technolo-
gy with special education and rehabilitation intervention is not only an effective strategy, but also a develop-
ment trend, worthy of attention and more efforts to promote.
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1 Introduction

UN Sustainable Development Goal 4 focuses on ensuring inclusive and equitable quality education, includ-
ing ensuring "equal access to education and vocational training at all levels" for persons with disabilities, 
and establishing and improving educational interventions that address the needs of persons with disabilities 
and "provide inclusive and effective learning environments for all". Autism is a kind of neurodevelopmental 
disorder that seriously endangers the physical and mental health of children. The disability rate is very high, 
and most of them need lifelong support. According to a report on the website of the World Health Organiza-
tion (WHO), there are about 76 million autistic children in the world [1], and China's Autism Industry Report 
estimates that there are more than 10 million autistic people in China [2]. There are still many problems to be 
solved in the education and rehabilitation of this group, and high-quality integrated education and rehabilita-
tion services for autistic children and adolescents should be provided. It is not only needed for high-quality 
development of special education, but also one of the livelihood issues to be addressed in the 14th Five-Year 
Plan. It echoes the United Nations Sustainable Development Goals and has become an important consensus 
of governments around the world.

2 Literature Review

2.1Autism and its problems in education and rehabilitation

Autism , full name of autism spectrum disorder (ASD), is a kind of extensive developmental disorder of the 
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nervous system that occurs before the age of 3 [3]. Its core symptoms are social interaction disorders, rigid 
behaviors and narrow interests. The cause of ASD is still unknown, but the prevalence is on the rise. The 
World Health Organization (WHO) reported a prevalence of 0.64%, and the Centers for Disease Control and 
Prevention (CDC) of the United States released the latest prevalence rate of autism as high as 2.3% (1/44) [4], 
which is 24% higher than the prevalence rate of ASD published in 2020 (1/54). In December 2007, the United 
Nations General Assembly adopted a resolution, starting from 2008, April 2 every year as the "World Autism 
Awareness Day", to raise awareness of autism and related research and diagnosis, and people with autism.

The cause of autism is still unknown, there is no cure for the disease, mainly rely on special education and 
rehabilitation means to intervene, most of the disorders may last for life, children difficult to integrate into so-
ciety. Continuous and professional education and rehabilitation support can help children with autism better 
recover their function, adapt to society and play their own value. However, due to the large heterogeneity of 
ASDs, increasing prevalence and different development levels in different countries, there are many problems 
in the education and rehabilitation of ASDs, among which the most prominent problems are two aspects. 
First, the education and rehabilitation of autistic children are not professional and normative, and the quality 
of rehabilitation education is not high. Second, there is a serious shortage of teachers for autism education 
and rehabilitation, which cannot meet the needs of society.

One of the biggest demands of parents of autistic patients is to improve the quality of education and rehabili-
tation. Autism starts in infancy, and the golden intervention period is 3-6 years old. At this time, the plasticity 
of the nervous system is large, and high-quality intervention plays a key role in the prognosis of autistic chil-
dren. There are great differences between individuals with autism. Currently, autism education and rehabil-
itation lacks professional standards and standardized procedures, and teachers' intervention behaviors lack 
consistency, which has a great impact on the quality of rehabilitation education. On the other hand, there are 
many education and rehabilitation methods for autism, but only 28 methods with evidence-based support [5]. 
There are still a large number of unproven methods used in clinical practice, which not only delays the pre-
cious recovery opportunity, affects the recovery effect, and even causes secondary damage to children.

In terms of teacher training, the quality and quantity of professionals cannot meet the needs of society. Au-
tism belongs to the group of mental development disorders, which has been increasing rapidly in the past 20 
years. The number of traditional disabled children (such as deafness, blindness and physical disorders) has 
been decreasing, and the current special education personnel training system is still aimed at traditional dis-
abled children. There is a serious shortage of professionals for educational intervention of mental disorders 
such as autism [6]. On the other hand, the training of autism education intervention professionals requires a 
lot of practical training. Most colleges and universities are unable to have practical training conditions, and 
the training of professionals can only be based on theory, paper, or imagination. The training of professionals 
is difficult to meet the requirements of autism intervention institutions.

2.2Virtual reality technology and its application in the education and rehabilitation 
of autistic children

Virtual reality technology (VR) is a modern high-tech technology with computer technology as the core to 
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generate a realistic virtual environment integrating visual, auditory and tactile sensations. Users interact and 
influence objects in the virtual environment with the help of necessary equipment, thus generating immersive 
feelings and experiences [7]. It is a system reality technology of multi-source information fusion, interactive 
3D dynamic view and entity behavior. Virtual reality technology has the characteristics of immersion, inter-
action, authenticity and perception [8], making teaching methods more interesting, interactive, intelligent and 
personalized.

VR technology can be divided into three categories according to immersive experience, namely, immersive, 
non-immersive and semi-immersive [9]. Immersive VR system is the most common and most widely used. 
Trainers need to wear head-mounted display (HMD) or other forms of display equipment. Combined with 
data gloves or tights, visual, auditory and tactile transmission to the experiencers, creating an immersive ex-
perience; In non-immersive VR systems, users directly manipulate the keyboard and mouse to give feedback 
in the face of 3D environmental stimuli. Semi-immersive VR systems use large-screen displays with higher 
display rates, projectors, or multi-level high-performance graphics computing systems to provide better im-
mersion than non-immersive systems.

In recent years, in the field of education and rehabilitation of autistic children, the application of digital tech-
nology has become a trend. The application of virtual reality technology (VR) in the education and rehabili-
tation of autistic children has become a hot research topic at home and abroad, showing a broad application 
prospect. In the field of autism education and rehabilitation, VR applications mainly include curriculum con-
struction, education and rehabilitation intervention, professional personnel training in colleges and universi-
ties, and autism intervention effect evaluation. According to the characteristics and training objectives of ASD 
children, education and rehabilitation professionals write scripts that meet the technical requirements, and VR 
technicians design them into VR courses. Such courses can involve the cognition, life, movement, perception 
and emotional behavior training of autistic children. VR courses are rich, intuitive and interesting. Designed 
VR courses, targeted training is carried out on professional VR equipment. The training has good repeatabili-
ty and consistency. The immersion experience of ASD children can improve various functions, and lay a good 
foundation for self-care, school learning and community integration. Universities establish VR training rooms 
and develop ASD models, which are rich, intuitive and interactive, enabling students to quickly recognize 
the characteristics of autism and master the skills of interacting with ASD children, greatly improving the 
training efficiency and quality of professional talents, and alleviating the serious shortage of talents for autism 
education and rehabilitation.

Behavioral training is the main strategy for intervention and treatment of autism, which can rapidly enhance 
children's ability to integrate into society. However, behavioral training for children with autism has certain 
limitations in time and space, such as high requirements, large teacher-student ratio, low efficiency and ben-
efits, which cannot bring real scenes to patients, make them tired and uncooperative, and affect the effect of 
educational intervention. Using virtual reality technology to highly restore the field environment to train au-
tistic children can effectively enhance the training effect. For example, Adjorlu et al. [10] used virtual reality 
technology to train children with autism in their shopping skills. After training, it was found that children 
with autism had significant differences in the speed, accuracy, self-confidence and other aspects of complet-
ing shopping tasks in real supermarkets compared with children without training.
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Virtual simulation training system is a world simulation system designed based on the three basic character-
istics of virtual reality technology: immersion, interactivity and conception. The whole system is composed 
of three parts: simulation client, server and management system. The system server provides communication 
services for the client and has a 3D scene simulation function system, which is used to store system resources 
and student data, network communication and the core functions of the scene imitation system. The client 
provides visual simulation and interactive interfaces for students. Students interact with virtual scenes through 
interactive integrated devices, in which visual system devices realize the presentation of virtual scenes. All 
scenes are modeled and set up according to scenario schemes and modeling standards. The user obtains real 
physical feedback through direct operation in the scene, and transmits sensing data to the model system. The 
model subsystem keeps the data synchronized with the server. Finally, the school can complete the unified 
management of data and training tasks through the management system.

It should be emphasized that for VR technology to play a full role in the field of autism education and rehabil-
itation, multi-party collaboration is needed, including VR professionals, education and rehabilitation profes-
sionals, and participatory leaders as education administrators. Participatory leadership has clear professional 
and organizational advantages in this field. The integration of professional, policy and social resources by 
participatory leadership can improve other participants' access to resources [11] and ensure the orderly orga-
nization, implementation and management of projects, thus playing an important guarantee and leading role.

3 Discussion

3.1Practical application of VR in the education and rehabilitation of autistic children

3.1.1Research and development of VR autism Education and Rehabilitation series courses

Curriculum is at the heart of autism education and rehabilitation. In practice, any course can be VR. VR 
course design requires the cooperation of autism education and rehabilitation professionals and VR techni-
cians. For professionals, script writing and related course materials should be provided, including three as-
pects (tasks) : (1) Professional teachers should write task scripts according to the course of autism education 
and rehabilitation; (2) Professional teachers should write contingency scripts based on their experience with 
ASD children, such as what kind of stress response autistic children will have under what circumstances and 
how to comfort or guide their behaviors; (3) The teaching platform requires professional teachers to put for-
ward specific requirements according to the teaching plan. The training content of the course can be involved 
in various functional areas of education and rehabilitation of autistic children, such as perception, motor, 
life, school, language, social, language, emotional behavior, etc. From a professional perspective, a complete 
training content requires a professional to provide scenario models, scripts and operational flows, and voice 
text.

According to the script, virtual simulation technology is used to display scenes that cannot be carried out and 
have potential security risks through 3D human modeling, animation and voice display, so as to highly restore 
the scene environment and improve the training effect [12]. At the same time, once the scene is realized, it 
can be repeated, and through repeated deployment, students can not be restricted by time, space and scene, 
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which greatly reduces the consumption of resources, and reduces the impact of education and rehabilitation 
training for autistic children on real normal social activities. Based on the development needs and physical 
and mental characteristics of autism, combined with the curriculum design and professional knowledge of the 
school, a series of virtual reality simulation scenarios within the system are introduced and designed to assist 
the implementation of rehabilitation education, and a series of precise education rehabilitation curriculum 
system is formed. For example, virtual simulation behavior intervention, social interaction, self-care, class-
room behavior intervention, cognitive and behavioral ability improvement and other courses for children with 
autism. With the implementation of such courses, children can interact in a virtual environment, establish 
daily communication and simulate the real situation without causing negative effects [13], which is easy to be 
accepted by children and improves the training effect.

3.1.2 Research and development of VR autism model and professional talent training series courses

Based on the typical characteristics of autistic children and combined with VR technology, an autism model 
is constructed to form a teaching situation simulation system for autistic teachers, which can effectively make 
up for the urgent need for practical practice in the training of autistic teachers. Based on core professional 
knowledge and skills, teaching courses are designed, VR teaching resources are developed, and virtual situ-
ations of problem behaviors and intervention measures for children with autism are established, highlighting 
teaching priorities and forming multi-dimensional impressions, so as to provide students with a new learning 
environment combining theory and practice, and help theory to be transformed into practical experience.

Modeling VR autism is a dynamic and continuous process. First of all, it is necessary to accurately grasp the 
physical and mental characteristics of children with ASD, present the core symptoms, related symptoms and 
derived symptoms one by one, and at the same time, improve the model through continuous use of big data 
until the complete characteristics of ASD patients in virtual situations are fully reflected. On this basis, the 
training of teachers with autism can be divided into three levels of research and development courses. The 
first is the cognitive course on autism, the second is the practical course of intervention methods based on 
learning autism, and the third is the prospective course combining scientific research and practical training. In 
addition, the use of the model breaks the restrictions of time, place and object, solves the problems of autistic 
children who cannot be directly contacted by students during the teaching period, and improves the teaching 
efficiency, repeatability and participation of students. The experimental teaching platform of colleges and uni-
versities established with virtual simulation technology is the trend of future experimental education reform 
and the urgent need of applied talents training of colleges and universities [14].

Increasing the intensity and speed of professional personnel training is a crucial factor for the development of 
autism education and rehabilitation. The state has implemented the three-stage special education promotion 
plan, which all mentioned that it is necessary to promote and encourage normal colleges to open special edu-
cation majors. There are many restrictive factors for the training of talents for autism education and rehabili-
tation, one of which is insufficient training conditions. The emergence of VR autism model, with its intuitive-
ness, interaction and immersion, not only solves the shortage of practical training subjects, but also avoids 
the ethical problems of experimental subjects, and effectively improves the speed and quality of professional 
talent training.
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3.1.3 Evaluation of practical application effect of VR in education and rehabilitation of autistic children

Autism education and rehabilitation intervention is affected by many factors, resulting in inconsistent or un-
stable effects. Effect evaluation is an integral part of autism education and rehabilitation. Through evaluation, 
it is not only necessary to understand the quality of intervention, but also the basis for intervention programs. 
In the practical application of VR in the education and rehabilitation of autistic children, users can get rid 
of human intervention to the greatest extent during the systematic training. On the one hand, various kinds 
of sensors are used to collect performance parameters of students or users. Through quantitative assessment 
criteria, objective assessment of training results of students or users can be obtained, so as to get rid of the 
assessment deviation caused by subjective factors such as teachers' experience, improve their skill level, and 
form a non-human intervention assessment evaluation system based on objective data. On the other hand, 
based on big data acquisition and analysis, it is of great importance to carry out the research on the character-
istic data acquisition technology for the training system, obtain the key characteristic data for the status anal-
ysis of students, and realize the all-round and objective investigation of students, which is of great importance 
to the establishment of the system assessment criteria [15]. Through data analysis, the common problems and 
personality problems existing in the operation of students or users at all levels are understood, and the appli-
cation effect and pertinence level of VR technology in autism education and rehabilitation are evaluated. Ac-
cording to the evaluation results, it is decided whether to adjust the course plan, so as to improve the overall 
effect of rehabilitation education.

The application of VR in effectiveness evaluation is divided into three parts. First, on the basis of evaluation, 
curriculum plan setting and operation specifications, including intervention time and frequency; The sec-
ond is the data collection of the intervention process, the response, accuracy, cooperation of the intervention 
object, and the task passing rate; The third is to analyze the collected data, compare it with the course plan 
and operation standard, evaluate the intervention effect, predict and adjust the intervention intensity and fre-
quency. Meanwhile, according to the data analysis, it is also the objective basis for whether the rehabilitation 
course plan needs to be adjusted. The application of VR in the evaluation of autism education and rehabilita-
tion improves the effect of accurate rehabilitation. More importantly, it eliminates subjective speculation and 
standardizes rehabilitation education, which has important theoretical and practical significance for the sus-
tainable effect of education and rehabilitation for autistic children.

3.2 The unique role of participatory leadership in the application of VR to autism 
education and rehabilitation

Participative leadership refers to the role in the specific implementation unit that not only has decision-mak-
ing and resource allocation functions, but also participates in the project work, so that each participant be-
comes one of the decision makers and improves the effectiveness of complex projects. The application of 
VR technology in the field of autism education and rehabilitation is a systematic project, which involves 
multi-party collaboration, requires the integration of professional and social resources, and requires partici-
patory leadership throughout the whole process. Participatory leadership has professional and organizational 
advantages, allowing each member to better play their respective roles and play an important role in the guar-
antee and guidance of the project.
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3.2.1 The role of education management

Educational management refers to the coordinated activity process of rational allocation of educational re-
sources, which includes people, money, materials, time, space and information, so as to make educational 
activities run effectively and achieve organizational goals. The application of VR in the field of autism edu-
cation and rehabilitation requires the support of education administrators. Participative leaders are usually the 
leaders in education management, playing a decision-making role in the application of new technologies, and 
playing a leading role in planning, project approval and resource allocation.

3.2.2 Organization and implementation function

The leadership style of participatory leadership is democratic. Superiors and subordinates are in an equal po-
sition and have a complete trust relationship. Problems are solved through democratic consultation and joint 
discussion among multiple parties. The application of VR in the field of autism education and rehabilitation is 
a systematic project. In the implementation, the support and organization of participative leaders are needed 
to ensure the smooth implementation of the project, and all the special education teachers, autism rehabili-
tation teachers and VR technical support personnel are required to participate in the operation system of the 
implementation of the project for joint consultation and discussion. It is helpful to grasp the direction of re-
search and practice, solve related problems, and ensure the effective implementation of technology.

3.2.3 The effect of practice and promotion

The application of new technology in the field of education is a development trend. As a new technology, 
VR is applied in the education and rehabilitation of autistic children, which not only improves the quality of 
education and the benefit of education, but also promotes the protection of the right to education of autistic 
children. To give full play to these functions, on the one hand, we need to ensure the success of technology 
research and development, on the other hand, we need to popularize the successful technology. Practice pro-
motion belongs to cross-field docking, which is the work that professional and technical personnel cannot 
complete. Therefore, participatory leadership will play a unique role in the practice and promotion of techno-
logical achievements, so as to give full play to the value of technological achievements.

4 Conclusion

The fifth chapter of the 14th Five-Year Plan for National Economic and Social Development and the Out-
line of 2035 Vision Goals of the People's Republic of China, titled "Accelerating Digital Development and 
Building a Digital China", clearly states that we should embrace the digital era, activate the potential of data 
elements, build China into a cyber power, and accelerate the building of digital economy, digital society and 
digital government. The transformation of production mode, lifestyle and governance mode is driven by dig-
ital transformation as a whole [16]. Virtual reality and augmented reality technology are the key industries of 
digital economy. VR is used in the education and rehabilitation of autistic children and the training of profes-
sional talents. It not only has a good development prospect, but also responds to the "accelerating digital de-
velopment and building digital China". It will certainly promote the development of traditional education and 
rehabilitation industry to a new level, and promote the high-quality development of special education.



Communication & Education Review

15

References
[1]Autism spectrum disorders & other developmental disorders. (2022). https://www.who.int/publica-
tions/i/item/9789241506618.

[2] Wucailu Children's behavior Correction Center. (2017). Report on the Development of autism Edu-
cation and Rehabilitation industry in China. Beijing: Beijing Normal University Press, :38-42.

[3]Schreibman L, Dawson G, Stahmer AC, et al. (2015) Naturalistic Developmental Behavioral In-
terventions: Empirically Validated Treatments for Autism Spectrum Disorder. J Autism Dev Disord,  
45(8):2411-2428.

[4]Christensen, D. L., Baio, J., Braun, K. V. N., etc.. (2016). Prevalence and characteristics of autism 
spectrum disorder among children aged 8 years—autism and developmental disabilities monitoring net-
work, 11 sites, United States 2012. MMWR Surveillance Summaries, 65(3), 1.

[5]Odom, S. L., Hall, L. J., Morin, K. L., etc.. Educational Interventions for Children and Youth with 
Autism: A 40-Year Perspective. Journal of Autism and Developmental Disorders. doi:10.1007/s10803-
021-04990-1.

[6] Guo Dehua, Xu Suqiong, Liu Jin. Current situation and legislative suggestions of integrated educa-
tion for autistic children. Educational Observation,202,11(9):107-110. (in Chinese)

[7]TongJu Wang. (2017). Application and prospect of virtual and augmented reality (VR/AR) technolo-
gy in teaching. Digital Education, 3(1), 1-10.

[8]Duan Y Y, Zhang J Y, Xie M. et al. (2019). Application of virtual reality technology in disaster medi-
cine[J]. Curr Med Sci, 39(5):690-694.

[9]Mujber T S, Szeesi T, Hashmi M S J. (2004). Virtual reality applieations in manufacturing process 
simulation. J Mater process Tech, 155:1834-1838.

[10]Adjorlu, A., Høeg, E. R., Mangano, L., & Serafin, S. Daily living skills training in virtual reality 
to help children with autism spectrum disorder in a real shopping scenario. In 2017 IEEE International 
Symposium on Mixed and Augmented Reality (ISMAR-Adjunct) (pp. 294-302). IEEE.

[11]Rousseau, V., Salek, S., Aubé, C., & Morin, E.M.. (2009). Distributive justice, procedural justice, 
and psychological distress: The moderating effect of coworker support and work autonomy. Journal of 
Occupational Health Psychology,14(3),305-317.

[12] RUS-CALAFELL M, GARETY P, SASON E, et al. (2018). Virtual reality in the assessment and 
treatment of psychosis: a systematic review of its utility, acceptability and effectiveness.Psychol Med, 
48(3):362-391.

[13] Lin Yiqi, Wang Xi, Peng Kaiping, et al. (2018). Virtual reality technology and Autism Spectrum 
Disorder Treatment: A New Hope for Technology. Advances in Psychological Science, 26 (3): 518-526.

[14] He Kan. (2022). Exploration and practice of the virtual simulation experimental teaching platform 
in colleges and universities —— Take the experimental teaching platform of "education and rehabilita-
tion of special children" as an example. Modern Special Education (Higher Education Research), 22:14-
19.

[15] Zhao Junqiang, Zhang Xinxin, Lu Yi, Zhou Fujun. (2021). Study on the effect of family rehabili-
tation intervention in children with core symptoms based on virtual reality. Nursing Research, 35 (23): 
4214-4217.

[16] The 14th Five-Year Plan for the National Economic and Social Development of the People's 
Republic of China and the Outline of the 2035 Vision goals. (2021-03-13)[2022-06-19]. https://
www.12371.cn/2021/03/13/ARTI1615598751923816.shtml#d5.


