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ABSTRACT

This paper proposes an optimized Backpropagation (BP) neural network for improving intelligent
elderly care talent training. To address BP’s limitations, including noise sensitivity and slow conver-
gence, we introduce Particle Swarm Optimization (PSO) to refine network weights and thresholds.
The model integrates course quality, teacher effectiveness, platform support, and market demand,
aiming to optimize elderly care service talent cultivation. Experimental results demonstrate a sig-
nificant improvement in prediction accuracy, with average error reduced from 9.94% to 6.3%. This
enhanced model offers a more efficient and accurate solution for aligning educational outcomes with
industry needs.

Keywords: elderly care services, vocational training, smart elderly care, curriculum optimization,
industry-education integration

1. Introduction

The need for senior care services is growing due to the severity of the world’s aging problems,
particularly in China where the population is aging quickly and extensively. As per the National
Bureau of Statistics data from 2022, the number of elderly individuals in China who are 60 years
of age or older is 280 million. It is anticipated that this number will surpass 300 million during the
14th Five Year Plan period, and it may even surpass 400 million around 2035, signifying the onset
of a severe aging phase [19]. At the same time, the data of the seventh national population census
showed that the elderly aged 60 and above in rural areas accounted for 23.81% of the total rural
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population, and those aged 65 and above accounted for 17.72%.According to the data, there is a
notable disparity in the rate of aging between rural and urban areas, which presents a substantial
obstacle for the aged care service system.

As a response to an aging population, the innovative senior care concept known as "smart elderly
care" has progressively gained traction. In addition to utilizing intelligent technology, smart elderly
care also aims to increase the effectiveness and caliber of services provided to the elderly [2]. However,
in practical operation, the implementation and promotion of smart elderly care services face many
challenges. The first issue is the alignment between the cultivation of elderly care service talents and
market demand.At present, there are still problems in the education and training of smart health
elderly care services and management majors in Chinese vocational colleges, such as curriculum design
not being close to reality, insufficient practical opportunities, and a disconnect between teaching and
industry needs [10]. These issues have made it difficult for the trained professionals to adapt to the
rapidly developing elderly care service market, affecting the overall quality and effectiveness of smart
elderly care services.

On the other hand, the construction of rural elderly care service system also faces serious difficulties.
The weak foundation of rural economy, scarce medical resources, and serious problem of empty nest
elderly have led to the dilemma of "talent shortage, low service level, and high cost" in rural elderly
care services [6]. In addition, rural elderly care service personnel generally lack professional training
and are mostly temporary workers from local areas, with low levels of specialization and inability to
guarantee service quality. More seriously, the traditional elderly care concept in rural areas is deeply
rooted, lacking awareness and acceptance of modern elderly care services, which further restricts the
development of the elderly care service system.

In response to these challenges, current research has proposed some solutions, but there are still
shortcomings. Researchers suggest that through the integration of industry and education, guided by
market demand, the quality of training for elderly care service talents can be improved [14]|. Specific
measures include optimizing the curriculum system, strengthening practical teaching, and collabo-
rating with enterprises to carry out order based training; Establish a "dual teacher" teaching team
and introduce industry experts to participate in teaching; Utilize information technology platforms
to conduct project-based simulation training and improve students’ practical operational abilities
[7]. However, these solutions still have some problems in practical applications, such as insufficient
integration of industry and education, difficulty in accurately matching teaching with industry needs,
and uneven allocation of practical teaching resources.

This article aims to systematically analyze the current situation and problems of talent cultivation
in smart elderly care services, propose optimization strategies, and provide reference for improving
the quality of elderly care services in China. The research will be carried out from the following
perspectives:

1) Investigating strategies to optimize the curriculum and teaching content in vocational colleges
to better align with the practical needs of the elderly care industry. Through analysis of current
industry-education integration models, the study aims to propose talent cultivation programs that
are more responsive to market demand.

2) Examining methods to enhance the hands-on operational skills of elderly care service profes-
sionals by refining course structures and strengthening practical training, ensuring that graduates
are well-prepared for their future roles.

3) Assessing ways to improve the overall quality and teaching effectiveness of faculty by introducing
industry experts and technical professionals, thereby ensuring that the curriculum remains both
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current and practically relevant.

4) Exploring the application of modern information technologies—such as educational apps and
cloud-based platforms—to foster students’ practical abilities, creativity, and innovation, while sup-
porting the development of new models for intelligent experimental teaching.

The advantage of this article lies in the combination of theory and practice. Through in-depth
analysis of the current situation of talent cultivation in smart elderly care services, targeted and
actionable solutions are proposed.This article not only focuses on the education and training of
vocational colleges, but also considers the actual needs of the industry and society, striving to provide
systematic improvement measures in optimizing the curriculum system, enhancing the construction
of the teaching staff, and utilizing information technology. These studies will help promote the
cultivation of elderly care service talents and align with market demand, improve the overall quality
of smart elderly care services, and provide strong support for the development of China’s elderly care
service system.

2. Basic status of elderly care services

As of 2022, 280 million Chinese citizens were 60 years of age or older, according to data from the
National Bureau of Statistics. Based on information provided by the National Health Commission,
it is anticipated that China’s senior population—those 60 years of age and older—will surpass 300
million during the 14th Five Year Plan period, moving into the moderate aging stage, and surpass 400
million by 2035, moving into the severe aging stage [13]. The population in China’s rural areas who
are 60 years of age or older and those who are 65 years of age or older make up 23.81% and 17.72%
of the country’s total rural population, respectively, according to data from the seventh national
population census. The aging population in rural areas is higher than in metropolitan areas, and
building an elderly care service system there is more difficult. China’s rural economy currently has
a weak base due to low service levels, a high number of old people leaving the workforce, and a
shortage of medical resources. The following characteristics of the rural senior care service system
represent its fundamental state [15].

Firstly, due to issues such as rural economy and social security, there is a reality of being unable to
recruit or retain elderly nursing talents in rural areas. The prominent contradiction between the real
demand and supply of elderly care talents has also led to a situation where rural elderly care services
are basically in a state of "huge talent gap, low professional service level but high cost", resulting in
the dilemma of "unable to buy services, unable to afford services" in rural elderly care services [11].

Secondly, the majority of elderly care workers in rural areas come from local communities and
are mostly older, untrained, temporary caregivers or caregivers; A very small portion of them are
transferred from nursing positions in medical and health institutions, and their knowledge system,
service philosophy, job content, and methods differ greatly from those of elderly care work.According
to data from the Elderly Care Service Department of the Ministry of Civil Affairs, there are currently
about 370000 staff members in nursing homes in China, but only over 200000 real caregivers. The
certification rate of these staff members is less than 50%, and primary elderly care caregivers account
for more than 70% of certified personnel. There is a huge shortage of specialized elderly care talents
[3]. The workforce for aged care services in rural areas is unstable due to factors such long work hours,
high labor intensity, poor social recognition, unclear career development prospects, low compensation,
and perks associated with providing these services [18].

The third issue is the outdated concept of elderly care in rural areas and the lack of self-awareness
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in elderly care. On the one hand, due to economic conditions, cultural level and other reasons, the
self health management awareness of rural elderly people is backward, often leading to the mindset
of not wanting to treat minor illnesses and being unable to treat major illnesses; However, the extant
traditional notion of "raising children to support the elderly" has also hampered the development of
the rural aged care service system. Young people leaving rural areas in search of employment has
also resulted in a huge number of elderly individuals in empty nests [5].

Fourthly, the talent cultivation of elderly care majors in vocational education in China is still
in the exploratory stage, and there is a need for further in-depth exploration and research on the
teaching staff, teaching ability, and the construction of a social elderly care system. These issues have
exacerbated the urgent shortage of elderly care talents and the low level of professional expertise.

3. Three concepts for developing skill sets for senior care services

Research on the development of elderly care abilities and the establishment of rural elderly care
service systems in China has steadily gained popularity due to the country’s aging population and
extensive rural area redevelopment.However, the cultivation of elderly care service talents in China
is still in the initial exploration stage, and the contradiction between demand and supply for rural
elderly care nursing personnel is prominent. On the one hand, there are still problems such as a
shortage of rural elderly care service practitioners, poor structural planning, and low professional
quality;On the other hand, there are still problems with the training of elderly care talents in most
vocational colleges in China, such as unclear training objectives, insufficient curriculum development,
insufficient integration of industry and education, and lack of training services. At the same time,
the talents trained by schools often show problems such as "not being able to go down and stay" [8].

The attention and research on the construction of elderly care service systems in foreign countries
started early and have a systematic approach, manifested in the emphasis on specialized talent
cultivation and the pursuit of effective socialized training and services [17]. Japan’s elderly care
talent training system has a clear hierarchy, clear goals, and high professional level, making it one
of the first countries to cultivate rural elderly care service talents.The cultivation of elderly care
talents in the United States focuses on the development of students’ comprehensive quality, social
service awareness, and communication skills, promoting the integration of teaching, practice, and
research, connecting classroom teaching with on-site education and community practice teaching,
actively carrying out community services, and enhancing the school’s social service and radiation
driving ability.Australia has also established a multi-level and diversified education and training
system for elderly care talents, with a focus on specialization and personalization in training content,
and targeted training for different categories of elderly care talents.

We think that vocational colleges may support the development of rural elderly care services
through talent cultivation and efficient social services, based on the current fundamental state of
rural elder care. The following features show the particular concepts.

3.1.  Training plan

Optimize the training plan for rural elderly care professionals from the aspects of talent training
objectives, curriculum system, practical teaching, vocational quality education, enrollment, and em-
ployment guidance, and construct an integrated linkage mechanism for enrollment, training, and
employment of vocational education elderly care professionals.Optimize the professional settings of
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colleges and universities in terms of enrollment, enhance the attractiveness of majors, such as mod-
erately adjusting enrollment plans, reducing admission scores for elderly care majors, and adopting
welfare measures such as tuition fee reductions and living allowances; Optimize and adjust enrollment
strategies and teams, and strengthen the promotion of enrollment majors.A coordination mechanism
for overall talent cultivation is established to jointly promote the education and continuing education
of elderly care talents. In terms of employment policies, support is provided for free tuition fees for
enrollment in elderly care majors, a large number of "targeted training" programs, and recommended
employment opportunities. Guidance and education on occupational role recognition, employment
positioning, and career planning within the school are strengthened to reverse students’ blind spots
and misconceptions about the elderly care profession.

To delve into the specific scenarios of rural elderly care work, grasp the realistic demands, existing
problems, and difficulties of nursing subjects and objects in the rural elderly care service system,
continuously optimize and improve talent training programs from the perspective of talent culti-
vation, deepen the integration of industry and education, optimize the curriculum system, reform
teaching methods, and improve practical systems that meet the needs of rural elderly care, promote
the integration of majors with the elderly care industry and professional positions, the integration
of professional course content with professional standards, the integration of teaching processes with
production processes, and continuously improve the quality of professional talent training.Let the
training of elderly care talents in vocational education not only stay at the cognitive level of profes-
sional leaders, but also be effectively revised and implemented in a timely manner in combination
with social, practical, and market demands, providing the fullest support for the development of the
elderly care talent training industry.

3.2.  Transforming elderly care awareness

The continuous development of social aging has also led to the adjustment of elderly care concepts
that are not suitable for social development. Currently, there are widespread outdated thinking pat-
terns and concepts in rural areas such as raising children to prevent aging, "refusing nursing homes",
"not wanting to treat minor illnesses, and not being able to treat major illnesses". In addition, due
to the special characteristics of rural economy, population, and region, advocating and developing
healthy elderly care concepts according to traditional thinking methods cannot promote the con-
struction and development of rural elderly care service systems.Vocational colleges have specialized
talent resources for elderly care majors. Based on the current situation and needs of rural elderly care
subjects, they carry out volunteer service activities such as lectures and lectures on healthy elderly
care, improve the awareness of elderly care services, promote the innovation of traditional culture
and ideological concepts of rural elderly care, gradually transform the consciousness and attitude of
rural elderly care, meet the growing needs of the elderly from a spiritual perspective, and promote
the transformation of the elderly care concept of rural elderly care population from "being elderly"
to "actively elderly care" and "enjoying elderly care".

The establishment and cultivation of service awareness is an important quality goal for students
majoring in elderly care. Organizing elderly care students to go deep into rural elderly care insti-
tutions for volunteer service can allow them to immerse themselves in the work content, methods,
and further understand their professional roles and value significance, thereby promoting the estab-
lishment and improvement of their service awareness.In the process of carrying out volunteer service
activities, interpret the relevant policies of the national rural elderly care service system construction,
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share the top-level design blueprint of the country in the field of elderly care and nursing, let students
understand the development prospects of the rural elderly care and nursing industry, and increase
the willingness of elderly care and nursing students to actively seek employment in grassroots medical
and health elderly care institutions.

4. Methodology

Elderly people Wushu physical fitness index is not only an important reference index to reflect
athletes’ competitive ability, but also the basis of assessment. The selection and determination of
indicators is not only the primary task of evaluation, but also an important factor affecting the
overall results of evaluation. The previous research mainly focuses on the athletes’ sports forms
and functions, and evaluates the athletes’ physical quality, which finally constitutes a system of
three primary indicators, ten secondary indicators and twelve athletes’ physical fitness evaluation
indicators, as shown in Figure 1.
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Fig. 1. Athlete physical test evaluation index

4.1.  Principle of DL _measure algorithm

According to the information obtained through the physical intelligence control system, evaluate and
predict through the intelligent algorithm, and finally transmit the analysis results to the terminal
equipment, as well as the relevant training programs that users can choose or modify on this basis.
Considering that the instructor needs to distinguish the physical condition and physical tendency of
athletes according to the monitoring data in the follow-up training, and the relationship between the
monitoring data and the state evaluation results is difficult to describe directly, BP neural network
can be used for nonlinear fitting [12, 4].

4.2.  Learning mechanism of BP neural network

The structure of BP neural network consists of input layer, hidden layer and output layer. The com-
plete learning mechanism includes forward propagation signal, backward propagation error, memory
learning and learning cohesion. The weight coefficient of each neuron in each hidden layer is contin-
uously adjusted to minimize the error signal, as shown in Figure 2.

4.2.1. Signal forward propagation. As in Table 1,7 =1,...n;j =1,...,p;t = 1, ..., q, the activation
function f(-) is generally used as Sigmoid function, then it can be expressed by Eqgs. (1) and (2),
respectively:

Sjk = Zwijwi - 9]', (1)
1=1
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Fig. 2. System architecture

Table 1. BP neural network settings for each layer

Input Node Output Node | Country value | Weights | Activation function
Input Layer | Xy = (z1,...,2n) | Yi = (Y1, -, Yg) {w;;}
Hidden layer | Si = (s1,...,5p) | Bx = (b1, ..., bp) {0;} {vjy} f)
Output Layer | Ly = (l1,...,l;) | Cx = (c1,...,¢q) {7}

4.2.2.  FError back-propagation. The average error between the expected and actual values of the

neural network is shown in Eq. (5):

1 a k kN 2
Ekzéz:(yt—ct) : (5)
t=1
where, aa% = g%’: . chi = —0FC; (1 — C}) indicates the influence degree of weight change of neural
J
network on root mean square error. According to the gradient descent principle |9, 16, 1], the negative

ratio of the correction value b;Avjq, gTEi of the network weights is.
J

oOF
Avjy = —a <—’“) = —adFC, (1= C) by = adbb;, (6)
8vjt
where, df = —6¥C, (1 —C}) = 9= = 9B . 90 . 9Lt (epotes the change intensity of neural error
t t Ot 0Cy  OLy Ot

affecting the output result, and adjust the threshold of each node in the output layer,

Ay = —« (%> = —ad. (7)
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The change of the hidden layer connection weight to the input layer:
oF
e

awi]’
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1 6C’t aLt 8bt 853 Gwij

=pE;q;. (8)
The amount of threshold change for the hidden layer is:
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5. Establishment of talent cultivation model

For the comprehensive popularization and construction of a professional group-+enterprise group
industry education integration model, the following aspects are mainly analyzed: guided by social
needs and employment, focusing on vocational ability cultivation, continuously innovating in teach-
ing concepts, training objectives, teaching system design, etc., and optimizing the school running
mode;Organically integrating resources from government, schools, research institutions, elderly care
service agencies, etc., building an elderly care industry college, jointly developing courses with enter-
prises, jointly formulating relevant standards for the elderly care industry, and jointly undertaking
training for elderly care related nursing personnel with enterprises, so that students can go deep
into the front line of enterprises at school, understand their majors, and promote the healthy de-
velopment of the elderly care industry; The establishment of a professional curriculum system and
the implementation of a credit system ensure the professional development and diversified growth of
students.

In order to systematically analyze and optimize the integration of industry and education and
market demand in the study of new models for talent cultivation in smart elderly care services, we
need to establish mathematical models and formula derivations. The following is a model building
process based on optimization problems, aimed at solving the problem of integrating industry and
education with market demand through mathematical methods.

5.1.  Variable definition

N: The total number of elderly care service talents trained by vocational colleges.

M: The actual demand for elderly care service talents in the market.

C;: Evaluation of the cultivation effect of Class 11T courses, i—=1,2,... ki = 1, 2, l40s, k,i=1,2,... k.
W;: The weight of the third type of course, indicating its importance in overall cultivation.

P;: Each teacher’s teaching effectiveness rating, j=1,2,... ,1j = 1, 2, lgots, 1,j=1,2,. .. L.

R;: Each teacher’s industry practice experience, j=1,2,...,1,j = 1, 2, g5, 1,j=1,2,. .. 1.
S: Overall comprehensive quality evaluation of students.

F: The functional rating of the information technology platform evaluates the platform’s level of

support for teaching.
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5.2.  Objective function

We hope to maximize the cultivation effect E, which integrates the support of course quality, teacher
level, and information technology platform. The objective function can be expressed as:

k l
E=> W:-Ci+> (P R))+F, (10)
i=1 j=1

where, Zle W, - C; represents the comprehensive rating of course quality, 2221 P; - R; represents the
comprehensive teaching effectiveness of the teaching team and F' represents the support effectiveness
of the information technology platform.

5.2.1. Course quality rating. Course quality C; can be balanced through the actual effectiveness of
the course and student feedback. We introduce course effectiveness E; and course participation and
degree A; to further refine course grading:

Ci = aF; + A, (11)

wherein, aand [ are weight coefficients, F; is the actual effectiveness rating of the course, and A; is
the participation rating of the course.

5.2.2. Teacher teaching effectiveness rating. The teaching effectiveness of teachers P; can be eval-
uated based on a comprehensive evaluation of teaching quality and industry experience. Assuming
that teaching quality 7 and industry experience R; have different impact coefficients v; and ¢; on
teacher effectiveness:

Py =;T; + 0, R;;, (12)
wherein, ; and §; are the weight coefficients of teacher teaching quality and industry experience, T;
is the teacher’s teaching quality rating, and R; is the teacher’s industry practice experience rating.

5.2.3. Information technology platform rating. The rating of Information Technology Platform 11
can be determined by Platform Function 22 and Feedback 33:

F =0F; + ¢F,, (13)

wherein, 6 and ¢ are the weight coefficients of platform functions and feedback, Fy is the platform’s
function rating, and F), is the user’s feedback rating.

5.2.4. Student comprehensive quality rating. The comprehensive quality of students S can be ex-
pressed through academic ability S, and professional ability S,:

S = ASq + Sy, (14)
wherein, A and p are the weight coefficients of academic and vocational abilities, S, is the student’s

academic ability score, and .S, is the student’s vocational ability score.

5.2.5. Optimizing the objective function. By substituting the improved parts into the objective
function, a more detailed objective function formula can be obtained:

k l
E =Y Wi(aE;+BA)+ Y Wi (vT; + 6;R;) + (0F; + ¢F,). (15)
i=1 =1
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5.2.6. Market demand docking. In order to ensure that the cultivated talents can meet market
demand, we introduce a market demand rating of D:

D="—, 16
N (16)

wherein, N is the total number of elderly care service talents trained by vocational colleges, and M is

the actual demand for elderly care service talents in the market. The goal is to maximize the market

demand matching degree D, making it as close as possible to 1

5.2.7.  Curriculum quality constraints. The total weight of the course should be 1, i.e.,

k
> wi=1, (17)
=1
5.2.8.  Comprehensive quality constraints.
S > Spin. (18)

The ultimate objective function can be combined with market demand alignment and comprehen-
sive quality requirements, taking into account the degree of matching between the training effect E
and market demand. The form of the objective function is:

MaximizeE' = S0 | Wi (0 E; + BA;) + 35 Wi (T, + 6;R;) + (0F) + ¢F,)
Subject to% > Dinin

Zf:l Wi=1

S > Smins

(19)

where, D,,;, is the minimum requirement for market demand alignment.

By deriving detailed formulas for the objective function, we have comprehensively considered multi-
ple factors such as course quality, teacher teaching effectiveness, support from information technology
platforms, students’ comprehensive qualities, and market demand alignment. This improved objec-
tive function more comprehensively reflects the actual needs of optimizing the training of intelligent
elderly care service talents, providing a scientific basis for formulating effective training strategies
and improving service quality.

6. Experiments

To demonstrate the performance of the proposed algorithm, experiments were conducted on the
DL _measure algorithm. The data for the whole experiment are the usual training data of 30 athletes
from university martial arts combat teams collected by the smart undershirt, and these data are used
as the training set for training. In sports, the physical quality of athletes is the most important factor
to improve sports ability. The index system was established, and after completing the training with
the training kit, BP and PSO-BP networks are tested respectively, with results shown in Table 2.
As shown in Figure 3 and Figure 4, the optimization speed of BP network is much faster than that
before optimization. In addition, the average error of the optimized neural network is 8.3164x 1075,
and the average error of the 389 step pre-optimized neural network is 9.9408x107%, which reflects
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the efficiency and accuracy of the neural network after particle swarm optimization. This R value
represents the linear relationship between the target value and the output intensity. In Figure 4, R-
value in the BP network is 0.89856, and R-value in Figure 5 is 099999, indicating that the optimized
BP network more accurately reflects the regression relationship between output and target.

Table 2. Test data

1 2 3 4 d 6 7 8 9 10 11 12 | Score
1] 56.8 |62 343 0 897 |52 | 143|352 |183.2| 100 | 4.25 | 4223 | 100
2 oL |55 | 247 | 1.21 | 945 |49 | 1.55 | 4.01 | 181.5 | 92.32 | 6.57 | 3899 | &7
3 149.68 | 54 | 23.1 1.89 | 9.68 |48 | 1.59 | 4.08 | 187.2 | 90.98 | 7.32 | 3768 | 80
4 [ 48.65 | 55| 21.5 | 2.69 | 9.72 | 46 | 1.65 | 4.15 | 178.5 | 88.87 | 8.52 | 3593 | 76
o [ 4755 |53 198 | 3.28 | 9.85 | 45| 1.68 | 4.22 | 175.8 | 88.52 | 9.48 | 3459 | 72
6 | 4555 | 52| 182 | 3.99 | 998 |44 | 1.73 | 429 | 187.9 | 87.11 | 10.55 | 3265 | 68
7 [ 4558 | 47| 14.2 | 5.22 | 10.25 | 43 | 1.82 | 4.45 | 189.9 | 84.65 | 12.45 | 2936 | 54
8 [45.39 | 45| 126 | 6.31 | 10.45 |40 | 1.92 | 458 | 171.5 | 82.01 | 14.42 | 2616 | 47
9 [ 4311 | 46| 9.7 7.87 | 10.68 | 39 | 1.95 | 4.65 | 191.7 | 80.69 | 1.56 | 2449 | 40
10 ] 36.28 | 39 | -01.00 | 12.01 | 11.45 | 37 | 2.22 | 5.12 | 162.1 | 73.29 | 21.35 | 1562 | 11

MSE

0 50 100 150 200 250 300 350 400
Epochs

Fig. 3. Training process of BP network before optimization

MSE

a 5 10 15 20 25 30 35 40
Epochs

Fig. 4. Training process of the optimized BP network
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Fig. 5. BP network regression plot between output and target
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Fig. 6. Regression plot of PSO-BP network output and target

7. Conclusion

This study conducted in-depth analysis and exploration on the new model and practice of talent
cultivation for smart elderly care services. The main objective is to evaluate the effectiveness and
adaptability of the current training model and propose corresponding improvement suggestions.
Based on a comprehensive analysis of course quality, teacher teaching effectiveness, information
technology platform, students’ overall quality, and market demand alignment, we have drawn the
following main conclusions:

The overall quality of courses in the current smart elderly care service major is relatively high, but
there are certain differences between different courses. The course quality rating indicates the direc-
tion that needs to be optimized, including the modernization of course content and the optimization
of teaching resource allocation. In order to improve the quality of courses, special improvements
should be made for courses with lower scores, strengthening the practicality and cutting-edge nature
of the courses, and ensuring that students can master the latest industry knowledge and skills.

The comprehensive evaluation of teacher teaching effectiveness reveals the diversity of teachers’
teaching and industry practice experience. Although most teachers perform well, there is still a
phenomenon of uneven teaching effectiveness. To enhance the overall teaching quality of teachers, it
is recommended to strengthen their industry practice experience and teaching ability, and provide
systematic training and career development opportunities. In addition, teachers are encouraged to



OPTIMIZATION OF BP NEURAL NETWORK AND PARTICLE 209

participate in curriculum development and teaching research to improve their teaching level.

The high functionality and user feedback ratings of the information technology platform demon-
strate its important role in supporting smart elderly care service education. However, in order to
continuously meet user needs, the platform’s functionality and interface design need to be regu-
larly updated and optimized. The platform should strengthen user experience research and combine
emerging technologies to improve teaching effectiveness, such as enhancing practical training through
virtual reality or augmented reality technology.

The comprehensive quality score of students shows that although they perform well in academic and
professional abilities, there is still room for further improvement in professional abilities, especially
communication and management skills. Therefore, it is recommended to add more vocational ability
training modules and provide abundant internship opportunities in the training process to enhance
students’ market competitiveness and employment adaptability.
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