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Abstract: At present, the number of autistic children is increasing year by year, and the
traditional teaching methods are facing severe challenges. Among them, emotional
understanding disorder has become the main bottleneck of social development of autistic
children. Smart education builds an ecological learning environment with the help of
information technology, which brings new opportunities for educational innovation. In this
context, this study proposes a smart education method based on facial communication,
aiming to innovate the education program for autistic children. The research
comprehensively uses the literature research method and the interview method, takes 5
diagnosed autistic children and 5 undiagnosed children as the research objects, and carries
out educational practice with the help of intelligent electronic devices. Researchers
compared the performance of the two groups of children in a variety of facial expression
recognition tests and conducted an in - depth analysis based on the IPO model. The results
show that the education method can effectively detect the facial expression recognition
ability of autistic children, and after controlling the age and 1Q factors, the test scores of the
autistic children group and the control group are significantly different. This shows that the
intelligent education method based on facial communication is feasible and effective, and
provides a new effective way for the education of autistic children.

1. Introduction

From the 2025 National Two Sessions, China has over 13 million autistic people (growing 200K
yearly, 1/3 children). This disorder brings social, interest, and behavioral problems, hurting kids'
growth and social skillst?. At present, many educational methods for children with autism in China
focus on caring for and caring for patients, while the emotional understanding ability of children
with autism has not received much attention. Therefore, solving their emotional understanding
ability is one of the key outlets for many educational methods. From the perspective of intelligent
education, the most commonly used intelligent carrier for emotional understanding intervention of
autistic children is computer®.Combining computers with artificial intelligence facial emotion
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recognition technology can create an emotional understanding and expression platform for autistic
children. By expressing their own facial emotions, these children can practice social emotional
understanding. Therefore, this paper conducts educational research on autistic children using the
intelligent education method of facial communication.

At present, there are some studies on the emotional understanding of autistic children at home
and abroad. Hu Xiaoyi™ reviewed the round teaching method, including the five core steps of
instruction, response, assistance, reinforcement and pause to intervene in autistic children. Huo
Wenyao used the intervention method of self-made teaching aids combined with round teaching to
conduct an empirical intervention on three autistic children. The results showed that the intervention
could effectively improve their facial expression recognition ability and promote the development
of other social dimensionst!.Liu Huiping used the method of silent emotional dynamic pictures and
emotional name matching to train autistic children® This study used visual communication to
match pictures with pictures, and achieved good experimental results. Foreign scholars are also
using a variety of computer-aided software to educate children with autism, such as the Frankfurt
Test and Training of Facial Affect Recognition (FEFA)IN, DVD-Transporter®, Mind Reading
(MR)®! and so on.

Many methods for autistic children have been studied based on facial communication, but
previous research lacked artificial intelligence (Al). Al can monitor and analyze autistic children's
facial expressions in real-time. Thus, this paper proposes a wisdom education method combining
facial communication with Al. It conducts innovative educational practices for autistic children
using literature research, interviews, and this new wisdom education method.

2. Research Methods and Design
2.1. Practice and significance of literature research method

The literature research method, used across multiple scientific fields, gathers, arranges, and
analyzes materials. By searching keywords like "autism”, "facial communication”, and "wisdom
education” on CNKI, 103 articles (77 domestic and 26 foreign, from various sources) were sorted.
Focusing on autistic children's facial expression recognition, this research explores their facial
expression communication issues, laying a theoretical groundwork for the study and supporting the
interpretation of intervention results. A literature summary table follows™%. The Literature research

summary table is shown in Table 1.
Table 1: Literature research summary table

Time | Investigator Research method Research object

2020 | Yin Shuainan Real human faces Primary school children with autism

2021 GarC|a-Gar_C|a The method of playing Primary school children with autism
Jose Maria games

2022 L_Zhang The method of playing Autistic patients aged 9-27 years

iangyue games
2024 Liu Shuo Ex_pressmn templal_te Autistic patients aged 6-9 years
making and comparison
2025 Cao Bolin Robot dialogue 30 young people

Using the literature research method, we analyzed many domestic and foreign studies to
understand the development features and differences of autistic children compared to typical
children. Research shows autistic children have problems in emotional expression like facial
expressions and body language, and also struggle to express and recognize emotions(‘*4l. These
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findings help improve the theory of autistic children's development, which in turn allows us to
better refine and innovate the facial-communication-based intelligent education program for
them[5:16],

2.2. The practice and significance of interview method

An interview is for research. In this study, oral dialogue gets first-hand info. Unstructured
interviews during intervention learn about subjects. Post-intervention interviews based on an outline
gather opinions on the intervention and explore students' facial expression recognition results*’28l,
In this interview, five children diagnosed with autism in X city were selected for in-depth practice
test. A, B, C, D and E were selected to replace the name of the research object to retain privacy.
Three male autistic children and two female autistic children were selected for test, aged 6-9 years
old. The Research object selectionr is shown in Table 2.

Table 2: Research object selection

Numbering Sexuality Age Is autism diagnosed
A Male 6.5 years old Yes
B Male 8.1 years old Yes
C Female 6.6 years old Yes
D Male 7.8 years old Yes
E Female 9.3 years old Yes

This study diversified the interviewees, including teachers, parents, and autistic children to
obtain comprehensive and representative information for multi-perspective analysis. The interview
questions were carefully designed to focus on autistic children's educational needs, explore their
learning challenges, expected support, parent-child and social interactions, and their unique
experiences and emotional changes. During the interviews, a reflection and feedback mechanism
was applied. Interview strategies and questions were adjusted based on each situation to ensure the
study's objectives were met and the data was authentic and valid.

2.3. Wisdom education method based on facial communication

The intelligent education method based on facial communication is a new educational program
for children with autism proposed in this paper, which is used to detect the degree of autism and
propose educational programs. This method was tested on five autistic children diagnosed in X city
mentioned above, and five undiagnosed children F, G, H, I and J in X city were added as control
groups. Selection of control group is shown in Table 3.

Table 3: Selection of control group

Numbering Sexuality Age Is autism diagnosed
F Male 5.9 years old No
G Male 7.8 years old No
H Female 8.8 years old No
I Male 7.4 years old No
J Female 9.2 years old No

In order to ensure the feasibility of this method, the age and 1Q of the two groups of children
were tested by independent sample t test™®,

As shown in Table 4 and Table 5, with t values ranging from -2.306 to 2.306, there was no
significant difference between the means of the two data groups, indicating comparability.
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Table 4: Independent sample age t test

Categories of children Average age | Standard deviation Critical value | tratio
Children with Autism Group 7.66 1.04
control group 7.82 1.16 (-2.306, +2.306) | -0.23
Table 5: Independent sample intelligence quotient t test
Categories of children Average age | Standard deviation Critical value t ratio
Children with Autism Group 91.36 7.714

(-2.306, +2.306) | 0.867

control group 94.84 4.616
The intelligent education method for facial communication uses smart devices like tablets and
phones. It tests autistic children through pictures, videos, and acting, then scores their facial
communication. During the experiment, there are four test methods, each with distinct scenarios.
Researchers give practice instructions and rate the subjects’ performance. Below is a rating test of
facial communication using this method. The practical content of intelligent education method
based on facial communication is shown in Table 6.

Table 6: The practical content of intelligent education method based on facial communication

Testing -
method Average age Standard deviation
D . Before showing the dynamic facial expression pictures, the
ynamic " A .
icture researchers told the students, "Look at this picture. Pay attention to 1. Exactly right (76-100
exp ression the person's state and tell me what you observe later.” After the : txa.cpy g | (. d- i
rec% nition pictures were shown, they asked, "So, what do you think of the pon 52_' reus;gl/ : e_nblfy
g characters' states?" emfhé%]zggurafesl;“ €
Video plot Before playing the video of classroom situations, the researcher told 2. Basically correct (51-75

the students, "I have a video for you. After watching, tell me the

play emotion of the person in it." The video was paused when a "happy" points): Be able to judge

recognition facial expression appeared. the main emotions, but the
- — - - description is less
. Before playing the classroom situation video, the researcher said to
Facial “ ) . .. accurate.
. the students, “I have a video. Watch it carefully and imitate the .
expression : . . , . 3. Partially correct (26-50
LS characters' expressions. When the ‘happy’ expression appears and S
Imitation the video pauses, show the ‘happy’ expression you imitated. Let's see points): Only grasp some
judgment p > . PPy exp Yol " ) emotional characteristics,
who does it best. Now, start watching! . .
leading to a biased
. . udgment.
The Classmates, here’s a classroom-situation video. Watch closely. When Juag

4. Completely wrong (0-

25 points): The emotional

judgment has nothing to
do with the pictures.

observation | the "happy" expression appears and the video pauses, we'll start a fun

method of | task. Work in groups to create a short sitcom based on the character's
sitcom happy state. Act, speak, and express like that person. Add some
acting reasonable plots. Let's watch and get ready for the show!

3. Calculation results and analysis
3.1. IPO model

This paper uses the IPO model for autistic children's individualized education. It analyzes the
educational process to optimize teaching. The input stage considers age, gender, and environment.
The process stage focuses on methods, interactions, and evaluation with a facial-communication-
based approach. The output stage evaluates teaching effects to monitor development and provide
feedback. The IPO model shows its value and supports future innovation in personalized education.
The "input-process-output” model is shown in Figure 1.
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Input process output

Figure 1: "input-process-output” model
3.2. Example results

Combined with the IPO model, this paper summarizes the scores of 5 autistic children and 5
healthy children who have been diagnosed in X city as the control group. The results of the example
show is shown in Figure 2.

Example results
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Figure 2: The results of the example show
3.3. Analysis of effect

The figure shows that, with average age and 1Q controlled, there is a significant score gap in the
facial-communication-based intelligent education method between autistic children and the control
group. The average scores of the two groups are 49.1 and 91.78 respectively, proving the method's
effectiveness.

Based on an analysis of autistic children's individual differences and cognitive models, the study
set a five-week practice period, with 20-25-minute facial expression recognition teaching sessions
for each child. This is an innovative and successful educational case, and the intervention duration
suits the subjects.

4. Conclusion

This study explores the education of autistic children using the intelligent facial-communication-
based education method, yielding valuable results. Through a review of 103 domestic and foreign
literatures, it analyzed the emotional expression patterns of autistic children, while interviews with
5 autistic children aged 6-9, along with their teachers and parents, provided multi-perspective first-
hand data. An independent sample t-test confirmed the comparability of the autistic children group
and the control group in age and 1Q, and four test methods including dynamic picture recognition
and sitcom acting observation were carried out with intelligent devices. Based on the IPO model,
after controlling age and 1Q, the significant difference between the average scores of the autistic
children group (49.1) and the control group (91.78) proved the method's effectiveness in enhancing
autistic children's facial expression recognition, and the five-week practice with 20-25-minute
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sessions met their learning needs. This study offers innovative ideas for autistic children's education,
and future research could increase the sample size, extend the intervention period, and explore
combinations with other educational methods for better results.
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