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With the sustainable development of the global construction industry and the rapid development of the intel-
ligent building industry, colleges and universities worldwide are stepping up the training of comprehensive
talents in intelligent application in the construction profession. Therefore, establishing a cross-regional and
perfect construction talent training system has become a critical research and practice topic for university re-
searchers. This study uses computational procedures to fit mathematical theories, coupled model analysis, and
other innovative training framework systems. It also analyzes the problems and shortcomings in talent training
from three aspects: the current status of industrialization of higher education construction at home and abroad.
Combined with the current status of talent training in higher education and the different needs of various
countries for architectural talents, a Chinese-style "six-stage multi-module innovation optimization" training
framework and a "construction talent training model" are proposed to improve the innovation system. Through
in-depth research, a talent training goal system and improvement strategy adapted to the development of China’s
construction industrialization have been established. The research results effectively compensate for the short-
comings of higher vocational education in this field. The framework of this study can serve as a beacon for
deepening education in the construction profession in various countries around the world, guiding higher
vocational education to move towards the training of high-tech and high-skilled talents.

1. Introduction 1.1. Current status of building industrialization at home and abroad

Higher vocational education has significantly contributed to global
high-skilled talent training and community welfare. In the 21st century,
the main challenge is to meet the intelligent updating of the industry and
the movement of high-quality, high-skilled, and lifelong learning tal-
ents. Given this, it is urgent to transform the teaching reform models into
higher vocational colleges [1]. This paper used Cite space software to
analyze the research results published domestically and internationally
(Web of Science, Scopus, Google, and CNKI). It could be seen that there
needed to be more innovative education models and advanced training
systems that integrate the status of global building industrialization and
sustainable development, as well as research on future talent demand
and interdisciplinary comprehensive training. The purpose of this paper
is to fill this gap.
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In the 2030 Agenda for Sustainable Development, the United Nations
proposed building resilient infrastructure and promoting inclusive and
sustainable industrialization. Building informatization, artificial intel-
ligence, big data, and robot technology have become the economic core
for developing the new industrialization strategy [2].

Countries around the world are developing classification systems to
support building industrialization; for example, ISO has established the
Coclass Building Information Management System and linked it to the
global building standard IFC; Denmark has established a building clas-
sification system; North American AEC has built the Omni Class platform
and the Unclassy system for the UK construction industry. All the above
achieve the transfer of data and system management from design to
construction management through Cobie. Building SMART has devel-
oped the best data dictionary, forming an open international standard
component concept attribute library so architects, technical consultants,
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investors, and operators can exchange and share product information
globally [3].

Northern Europe has achieved the digital industrial building model:
Finland and Norway enforce model information and specific standard
systems in the national structural design [4]; RIBA has identified five
stages of building industrialization: manufacturing and assembly design,
off-site prefabrication, logistics, on-site assembly and maintenance
design [5]; Spain implements a lean building automation construction,
applied production, and new engineering product manufacturing model,
which achieves the integration of the entire construction process [6],
and incorporates all influencing factors of the product lifecycle from
conceptual development to operational implementation into the control
system. In addition, manufacturers, designers, and participating in-
stitutions can share information to achieve precise and flexible supply
chain management, data modularization, and automation [2].

China’s building industrialization emerged in 1955 and was applied
to residential buildings in 1978, which went through three stages: The
embryonic stage from 1980 to 1998, Housing industrialization from
1999 to 2013, and Modern automation from 2013 to the present [7].

During this period, the national, provincial, and municipal govern-
ments implemented many incentive and mandatory policies, such as the
National New Urbanization Plan (2014-2020), Green Building Action
Plan, Modernization Construction Industry Development Plan in 2016,
etc. As of 2014, China’s industrial building area accounted for 77.1 % of
the total area, with the prefabricated building area accounting for 30 %
[3]. From production PC and construction site management, the build-
ing management framework has been tracked and produced with RFID,
BIM, cloud computing, GPS, and other information technologies,
achieving complete cycle information management of construction sites
[8l.

Building industrialization is mainly characterized by design stan-
dardization, component industrialization, construction mechanization,
digital technology, and management informatization, aiming to achieve
sustainable development of the entire industrial chain, with design
standardization as the core and modular expansion and design, standard
integrated assembly of components, production automation, component
library informatization, and standardization as the difficulties. Verifi-
cation techniques include BIM, GIS, DTs, and VI collaborative optimi-
zation [9]. Among them, the digital standard building system is the
foundation of change, which determines the building business model,
protection and new allocation of commercial quotation, risk balance
allocation, competitive advantage, and revenue maintenance [3], ulti-
mately forming a combination of industrial integration, technical
innovation, and energy efficiency. Technical innovation promotes the
integration of the information industry and manufacturing industry, and
after integration, new initiatives further stimulate technological inno-
vation. The circulation system began to operate healthily, promoting the
rapid high-end development of the building industrialization industry
chain [10].

The digitalization and intelligence of the construction industry are
future development trends, and high-tech construction has entered
every construction industry link.

1.2. Current status of secondary and higher education at home and
abroad

Selecting accurate data is the key to the authenticity and scientificity
of research results [11]. In this paper, the data updated by the OECD
(Organization for Economic Co-operation and Development) were cho-
sen to analyze the high school graduation and university enrollment
rates of 16 countries in North America, Europe, and Oceania from 2010
to 2019 and the current status of international secondary and higher
education [12].

The conclusion of data analysis shows that, the average high school
graduation rate in Israel during the ten years ranked first, reaching
90.06 %, followed by Finland and Latvia, gaining 86.86 % and 86.24 %,
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respectively. The university enrollment rate in Poland was the highest,
reaching 89.95 %, followed by Latvia and Netherlands, going 89.64 %
and 87.56 %, respectively. The last-ranked countries were Israel and
Mexico, with rates of 43.93 % and 46.14 %, lower than the average of
28.47 % (see Fig. 1a). There are 67 higher education institutions in
Israel. According to the statistical data of CHE, there were 320,000
college students (in 2020), including 35,700 majoring in engineering.
The main reasons for the large data gap are the limited number of higher
education institutions, the enormous wealth gap between domestic
families, and the failure of immigrants and other vulnerable groups to
continue their university education [13].

China has a large population base, with an average growth rate of
3.75 % for high school students, 3.18 % for enrollment, and 4.94 % for
graduation from 2000 to 2020. After the expansion of registration, the
increasing rate of college students was 16.38 %, and the growth rate for
graduation was 21.26 %. The rising rate of secondary vocational school
students was 1.47 %, lower than the graduation rate of 8.28 % (see
Fig. 1b). The influencing factors include the regional distribution of
education scale, population density, people’s quality of life, per capita
GDP, tertiary industry, and so on [14].

Performing interpolation and discrete fitting analysis on research
data, ranking first with a dispersion interval of —15.68 % to —32.56 % in
Mexico. High school education in Mexico was affected by economic,
social, and uncertain factors from 2010 to 2019, resulting in various
difficulties in sustainable education. The lowest negative range of the
university enrollment rate was from —22 % to 31.25 %. According to the
analysis of discrete data on high school graduation rate, Portugal ranked
first, ranging from —11.36 % to 12.61 %, due to the negative impact of
the regulatory and performance evaluation systems in Portuguese sec-
ondary education institutions. The discrete range of university enroll-
ment rate in Hungary ranked first, ranging from —5.96 % to 5.93 % (see
Fig. 2a), due to Hungary’s long-term exposure to severe secularist
interference, and religious education in schools coerced by religion,
religious institutions, and communist parties [15].

In addition, a polynomial was used to fit and analyze data from 16
countries. It could be seen from the figure that 2015 was at the boundary
point position, with a rapid increase in the early stage and a gradual
trend towards stability in the later stage (see Fig. 2b). The average
growth rates of the two related indexes were 0.71 % and 0.33 %, with a
ratio of 2.13. The fitting results were consistent with the OECD data
analysis results. The model presents the educational modes of high
school students in Europe and the Americas: it is student-centered.
Students exhibit proactive learning, and schools focus on cultivating
students’ transferable skills, problem-solving ability, and critical and
reflective thinking. The above teaching ideas must be referenced in
Chinese-style education [15].

Chinese vocational colleges have dual attributes of higher education
and vocational education. There were about 1468 institutions (in 2020)
and 14.595 million college students in China [16]. In 2014, the State
Council issued the Decision on Accelerating the Development of Modern
Vocational Education, proposing five connections and one innovation
guidance suggestion [9]. As specified in the National Medium-and
Long-Term Plan for Education Reform and Development (2010-2020),
we should promote the diversified development of ordinary high schools
and the diversification of educational systems and training models and
encourage regular high schools to have their characteristics [17]. It is
also clear that the goal of training vocational college talents is to serve
regional economic and social construction, build a modern industrial
system, meet the talent demand of local economic development and
construction, and train many high-quality human resource teams with
reasonable structure [18].

Comparative research results indicate significant differences in
vocational education among countries. Still, they also need help with
common problems, such as slow and partial feedback on labour market
demand, difficulty balancing enterprises and meeting student needs,
disharmony in industrial modernization development and educational
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integration, and weak full-time teaching staff [19].

1.3. Evaluation on the demand for chinese architectural professionals
(2000-2041)

As a pillar industry of China’s economy, the construction industry is
essential in promoting rapid economic development. According to the
data analysis of the Statistical Bulletin of National Economic and Social
Development [20], the amount of China’s construction industry in 2010
increased by CNY (Chinese Yuan) 2.64 trillion (see Fig. 3a), accounting
for 6.65 % of GDP (Gross Domestic Product). The average growth rate of
construction enterprises from 2000 to 2020 was 5.16 %. It can be seen
from Fig. 3b that the population in the construction industry continues
to show an increasing trend, with an average of 4.66 %. After a turning
point in 2002, it maintains a stable growth trend.

In the talent evaluation from 2021 to 2041, the talent structure was
analyzed through the MATLAB simulation program, and the sustainable
change trend and local optimal parameters were predicted and fitted
using the least squares curve model. The predicted data are based on the
three centenary plans proposed by the Chinese government and the

research results of China’s GDP from 2021 to 2041. The mathematical
model of GDP « total construction output value < Chinese construction
industry employees is established, and biharmonic spline interpolation
is used for analysis. The structural goodness of fit is SSE: 7.474e-22 R-
square: 1, reflecting the efficiency and optimality of fitting curves (see
Fig. 4a). The mathematical model of GDP « real estate investment
output value < Chinese real estate construction employees is estab-
lished. SSE: 1.521e-24, R-square: 1, reflecting the optimal fitting curve
model (see Fig. 4b).

The analysis data show that the total investment in the construction
industry and the number of employees continuously increase. Among
them, investment in the real estate industry continues to grow, while the
demand for employees is increasing at a low speed, and the average
annual number of employees will be lower than the average value in
2020. Fig. 5a shows 43,916,055 construction employees from 2021 to
2041, with an average annual population of 2091.241, which is 3.89
times that of 2020.

Fig. 5b shows 395,858 Chinese real estate employees from 2021 to
2041, with an average annual population of 18,850, 0.65 times that of
2020. The conclusion is that there should be many innovative
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professionals and human capital resources to achieve sustainable green
development and the new concept of "innovation, coordination, green,
openness, and sharing" of China’s construction industry [17].

The innovation of this paper is: 1. The research thoroughly investi-
gated the status and shortcomings of research in this field in universities
around the world, laying the foundation for the urgency of the research
direction and the robustness of the research results. 2. The research
integrates cross-disciplinary application analysis such as computer sci-
ence, advanced mathematics, and engineering theory, proving the sci-
entific nature of the article. 3. The research innovates talent training
system models such as "six-stage multi-module innovation optimization”
and verifies the practical value of the research through practice and
follow-up investigation.

This paper is divided into five sections. The first section is Intro-
duction, which analyzes the current status and shortcomings of the
research through literature survey; the second section is Methodology,
which establishes the talent demand framework and theoretical research
model of this paper; the third section is Results, which verifies the
robustness of the research through case analysis and employment
follow-up investigation; the fourth section is Discussion, which analyzes
and discusses the key content of the research and gives methods; the fifth
section is Conclusion, which summarizes the key content and short-
comings of the research of this paper, and explains the content and di-
rection of further research.

2. Methodology

In 2004, the Ministry of Education issued the Administrative Mea-
sures for the Establishment of Higher Vocational Education Majors in
Regular Institutions of Higher Education (Trial), which clarified the
concept of industry-oriented and subject-supplemented and divided

Computers and Education Open 9 (2025) 100268

higher vocational majors into 19 major categories (agriculture, forestry,
animal husbandry and fishery, and transportation), 78 secondary cate-
gories, with a total of 532 majors. In 2019, the Ministry of Education and
Finance implemented the "Double High-levels Plan" [21]. The Ministry
of Education selected 197 construction units, totaling 389 significant
groups. After >40 years of development, China’s higher vocational
colleges have achieved many things, but some things could be improved
in their operation [19].

2.1. Reform and innovation measures for Chinese higher vocational
colleges

The goal of the construction engineering technology major in higher
vocational colleges is to train architectural professionals, with graduates
mainly engaged in industry-facing physical construction enterprises.
There are areas for improvement in positioning talent training goals
based on university majors, making it challenging to reflect the educa-
tional concept of deep industry-education integration [22].

2.1.1. Analysis of the demand for architectural professionals

There is no dynamic adjustment mechanism for majors, so adjusting
traditional majors according to industry needs, establishing digital
platforms for practical education, promoting deep cooperation between
enterprises and universities, and formulating talent training plans and
high-level major group construction plans [23].

Fig. 6 shows higher vocational colleges’ current talent training
models, with flat, integrated, and skilled demand from employers and
enterprises. From the perspective of apparent behaviour, it is a combi-
nation of production and education, but in fact, it is two independent
social processes that lack authenticity and technical integration [24].
Integrating multiple training modes has promoted higher vocational
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colleges’ training quality and employment rate. Still, there needs to be
more innovative, high-quality professionals combining employment and
service orientation, production, learning, and practical research [25].

2.1.2. Evaluation model for talent training results

European higher education has always adopted a binary higher ed-
ucation system, especially in colleges and universities. As the economic
development changed, the United Kingdom formulated a post-binary
higher vocational education policy in 1965, realizing the interdisci-
plinary and continuing vocational education through a new institution -
the Institute of Technology [26]. The higher education system in China
is divided into two major approaches: general higher education and
higher vocational education. The latter one started in 1978, which was
slightly later than Europe.

2.2. Mathematical evaluation model

In view of the impact of various uncertain factors on higher voca-
tional education, it is crucial to determine multiple indexes based on
different dimensions and establish a reasonable talent training evalua-
tion system [27]. In this paper, the core model of educational outcome
evaluation proposed by Levin (1974) is introduced [28]:

Ay = glFie) X Sitey X Piey X Oy) X Ip] (€H)

A;; = vector of students’ educational outcomes at a certain period; it
Fyy = vector of personal and family characteristics of student i as of time
t; Sy = vector of school resources related to student i as of time t; Py =
vector of peer features of student i as of time t; O;, = vector of other
external factors related to student i as of time t; I,y = initial or innate
endowment vector of student i at time t.

Formula (1) is used to evaluate the extent to which the increase in
school resources has caused changes in A;. The data differences between
the new and old talent training models can be compared and analyzed,
which is more representative of the determination criteria. Considering
the current situation of colleges and universities, hardware and software
facilities, and the discrete influencing factors of regional differences, the
sensitivity of Formula (1) was corrected by the entropy weight method
to establish an efficient and reasonable model.

o/
Determine the weight of vector matrix elements : P; = — , M;
> VM,
i=1
n
= H j=1 by
)
Student quality 0.00 0.40
0.00 Cultural and sports quality 0.40
P, 0.00 0.40 Psychological quality
0= 0.00 0.40 0.60
0.00 0.40 0.60
0.00 0.40 0.60

P; = index weight of vector elements; M; = determination of the
product of elements in the same row of a vector matrix; b; = element
vector.

The entropy weight method is used to correct the weight indexes of
analytic hierarchy process:

Vi x P;
g=——2— V=

n ) ) Sj = *(thl)il X i:(rij X 1I1Tij) (3)
(;xB) 305

M=

J

]
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—
]
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a; = weight of each index in the analytic hierarchy process; jV; = in-
formation weight of the j index; S; = entropy value output by the j®
index.

After the S; value is obtained, normalization is performed to elimi-
nate different interferences of approximate indexes. For positive index:
Cix — min(Cy)

1<i<s

o

Cx = ﬂlg(cﬂ‘) — g}g(clk) (€)]
For inverse index:
. max (Ci) — Cix
Cue = maxi&m) — min (Cy) )

1<i<S 1<i<S
S = total number of evaluation units; max(Cy) and min(Cy) =
1<i<S 1<i<S

maximum and minimum values of k indexes in the evaluation unit; Cy =
value of the k™ index in the i* evaluation unit.

According to the analysis of Formulas (1) - (5), combined with the
sensitivity entropy weight analysis formula, it can be corrected as fol-
lows:

Ay = g{ {Fi(t) x (1 iSi,‘g)} x [slm x (1 iSiZj)} x {Pi(t) x (1

cst)]xfoux (1s)] o 08} @

Correction coefficient: Cj(negative interval index) < Si:; < Cy
(positive interval index).

2.2.1. Influence index evaluation

Five evaluation indexes were formulated in Formula (1), and the
model’s primary impact evaluation index factors were constructed
based on the characteristics of higher vocational college students and
infrastructure configuration as the decision structure analysis layer. The
index results were analyzed by establishing a theoretical model to find
the best evaluation parameter combination. The comprehensive evalu-
ation system indexes of college students were used as Py, influence
parameters, a matrix-vector was established for six parameters, and each
parameter was divided into five evaluation level indexes: poor (0.00),
fail (0.40), pass (0.60), good (0.70), excellent (0.80), and total score
(1.00) [29].

0.60 0.80 1.00
0.60 0.80 1.00
0.60 0.80 1.00
Innovative quality 0.80 1.00
0.80 Competency quality  1.00
0.80 1.00 Character

The family environment has a direct impact on students. Considering
the special groups with low social status and economic difficulties, four
family influence parameter indexes were proposed for strengthened
assessment [30].

Fy) = Scoring standard
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Economic situation Poor
Married Parental status
Poor Medium
Dissatisfied Basically satisfied

the scoring criteria are the same as P;).

School resources are a multi-factor influence index for higher edu-
cation evaluation, which determines the overall quality of education and
the future employment channels for students. The combination of aca-
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Medium Good

Divorce Unmarried
Parental relationship Good

Satisfied Major selected

3. Results

A complete index and evaluation theoretical system was established
as a mathematical model in the 3.2 questionnaire survey to conduct in-
depth analysis and discussion of the new and old talent training systems.

demic and environmental indexes is a relatively perfect evaluation

method [31].
Academic reputation 0.00
0.00 Employer reputation
5 0.00 0.40
= 0.00 0.40
0.00 0.40
0.00 0.40

College students are a vulnerable group, influenced by individual
and multiple environmental factors. After the career goals are clarified,

3.1. Insufficient architectural professionals in higher vocational colleges

0.40 0.60 0.80 1.00

0.40 0.60 0.80 1.00
Teachers/students 0.60 0.80 1.00

0.60 Teacher citation 0.80 1.00

0.60 0.80 International teacher ratio 1.00

0.60 0.80 1.00 International student ratio

Through the analysis and discussion in Sections 2, 3, and 4, the
following issues were proposed, which should be urgently considered in
the training of architectural professionals in higher vocational colleges:

it is necessary to overcome negative impacts and obtain external support
through effective learning strategies [29].

Qiry =

The differences in students’ intellectual structure determine the gap
in language, perception, and genius abilities. Researchers have identi-
fied seven indexes through multiple ability score tests, factor analysis,
and uniqueness tests to identify and label genius sample tests [32].

Liy=

Personality
Extremely poor
Extremely poor
Extremely poor
Extremely poor
Extremely poor
Extremely poor
Extremely poor

Language ability
Extremely poor
Extremely poor
Extremely poor
Extremely poor
Extremely poor
Extremely poor

Extremely poor
Cognitive model
Relatively poor
Relatively poor
Relatively poor
Relatively poor
Relatively poor
Relatively poor

Extremely poor
Reasoning
Poor
Poor
Poor
Poor
Poor

1. Current situation of high school students and training and

Relatively poor Poor Pass Good Excellent Full score
Relatively poor Poor Pass Good Excellent Full score
Coping style Poor Pass Good Excellent Full score
Poor Economic situation Pass Good Excellent Full score
Poor Pass Family situation Good Excellent Full score
Poor Pass Good Life event Excellent Full score
Poor Pass Good Excellent Physical conditions Full score
Poor Pass Good Excellent Full score Social relation

improvement of quality: According to China Statistical Yearbook
in 2021, the number of high school graduates reached the first
peak of 7.271 million in 2006 and remained at 7.757 to 8.361
million from 2007 to 2020; the average annual growth rate
within 21 years was 5.64 %; from 2009 to 2020, the average
yearly growth rate was —0.50 %. Regarding general undergrad-

Poor Pass Good Excellent Full score
Poor Pass Good Excellent Full score
Rotation memory Pass Good Excellent Full score
Pass Spatial visualization Good Excellent Full score
Pass Good Visual perception Excellent Full score
Pass Good Excellent Response time Full score
Pass Good Excellent Full score Specialized field information

uate and junior college enrollment, 5.045 million students were
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enrolled in 2005. Afterwards, enrollment expansion was still
carried out, reaching a peak of 9.675 million in 2020. The
average annual growth rate within 21 years was 9.53 %, and the
average enrollment rate was 87.35 %. The above analysis data are
among the top in the world, only lower than Poland, Latvia, and
Netherlands compared to 16 countries. Since 2018, the number of
college enrollments has exceeded that of high school graduates,
and the number of higher vocational college students has shown a
significant downward trend. The enrollment score for higher
vocational colleges from 2010 to 2021 was 180, about 220 points
lower than the regular undergraduate enrollment score. In
addition, students need more quality [24].

. Low enrollment rate and lack of learning interest and sense of
responsibility: In 2015, the national average net enrollment rate
for higher vocational colleges was 38.1 %, lower than 10.4 % for
undergraduate colleges. The gross enrollment rate of higher ed-
ucation in OECD countries was 60.45 % [33].

. Students need a clearer understanding of their central direction
and future development and have no interest in hobbies. Learning
interest and motivation mainly affect learning effectiveness and
enthusiasm. Chinese students are busy with exam-oriented edu-
cation during their high school stage and follow the arrangements
of their parents and teachers, lacking training in personal
development direction, industry engagement, and professional
interests in the future [34]. However, European and American
schools and parents have focused on cultivating children’s in-
terest in science, technology, engineering, and essential subject
development from kindergartens. Through extensive participa-
tion in social, school, and collective activities, students can visit
and practice the cognitive world. They can determine their
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interests and hobbies during the nine-year education stage, with a
ratio of 94.7 % in Europe and 93.8 % in the United States [35].

. A lack of significant financial support and equipment for offering
practical training courses in high vocational colleges results in
substandard quantity and quality. In 2017, China invested RMB
452.5 billion in higher vocational education, accounting for
10.63 % of national education funds [36].

. Due to the severe academic procrastination, lack of good restraint
ability and learning enthusiasm, and relaxed the learning envi-
ronment in universities, it is difficult for students to complete
their university studies, causing a shortage of professional skills
and essential abilities, which is also one of the reasons why state-
owned enterprises and well-known enterprises and units refuse to
provide internships or employment opportunities for higher
vocational college students [14].

. There is a need for more full-time, double-qualified teachers, and
teachers need more comprehensive abilities. Some universities
need more apparent concepts and more specific understandings.
After vocational training and short-term on-site practice, in-
service teachers are recognized as "double-qualified" and hold
full-time teaching positions. In 2018, the State Council proposed
standards for "double-qualified" teachers. The Ministry of Edu-
cation has repeatedly clarified the criteria for the recognition of
"double-qualified" teachers: Teacher Qualification Certificate and
Technical Title Certificate (an intermediate or higher technical
title can be obtained after 3-5 years of employment in a
specialized unit rather than getting a national industry qualifi-
cation certificate through examination) [37].

. The "university-enterprise cooperation’ also has its shortcomings.
There is no perfect win-win cooperation path. Most universities
offer order-based classes and experimental classes with a - 4-year

[lnnovative mode of cultivating talents in the field of architecture]
I

Training stage —>[[raining objectives——————— Strengthening measures ——>Modular cultivation——> Operation module content

Learning basic courses; Strengthen

Phase one

Cultivate students' entrepreneurial spirit and
learning enthusiasm. 3

Enterprise meeting, project observation, -§ Hardware facilitics
professional literacy and interest, explain| |highly skilled personnel
the development and future of the industry; —¥ industry video class meetings and seminars -
for employed students, Visiting enterprises
during holidays. 15 2

Training Room: Mechanics, Concrete
Structures, Civil Engineering, Engineering
Drawing and CAD, Measurement, BIM, and

Symposium, Assembly Training Base.

Double qualified teacher, professional

- e laboratory teaching staff, enterprise senior
5 Software facilities professional  title teacher, technology

«dnterest cultivation

instruments.

Mastering professional courses, cultivating |Double teacher centralized teaching, special
basic professional skills, familiarizing |lectures offered by enterprisc mentors, ]
Phase two —oneself with engineering processes and key—» practical operation at the college training
odes, mastering professional measuring base, on-site observation, and practice of
enterprise engineering. 5

information formula business supervisor.

Construction ~ unit, construction  unit,
< Enterprise cooperation| SUPervision unit, cost unit, monitoring unit,
i P testing unit, design unit, prefabricated PC
component factory cooperation unit.

Professional English, Advanced
Mathematics, Physical Education and Health,

Establish
order classes

Learn core courses and master professional
skills such as measurement, experimentation,

Phase three —*BIM, CAD, safety operating procedures, and ™ training bases, provide regular lectures from

buildine related laws and reculations.

Qe

> Course module

Strengthen skill training, participate in|}

national competitions, operate practical|. .
| Foundation module

corporate mentors. 7

Skills module

Learn conduct centralized practical training
on sustainable building design, supervision,
Phase four
vocational qualification certificate training
and assessment.

College  graduation  design guidance,§

Phase five

‘apprenticeship internships; The evaluation|;
and assessment index ratio is 4:6. 8; 9

construction, measurement, as well as—»

| lenvironment, etc. 7; 8

Strengthen the teaching of enterprise
mentors, carry out student employment
ideological exploration work, promote
employment trends and social employment Practice module

enterprise  on-the-job internships, und_i’

i lintelligence.

Strengthen the cultivation of comprehensive
skills, on-the-job innovation awareness,
application ~ of  informatization  and|

+ Sustainable module

Apprenticeship i
system

E Further education
|

Complete graduation and career assistance.
The college improves tracking and

Phase six —»

Employment

i
>
ideological and work research, guiding g

Strengthen the training of corporate culture \
and concepts, prevent resignations and !
resignations, and establish a spirit of love for |-@ Provide training

the enterprise and patriotism.

students to smoothly enter the working state. |
commendation L

Fig. 7. Innovative training system model for architectural professionals.

and College Chinese.

Architectural mechanics, architectural
drawing and construction, engincering
surveying, building materials, architectural
CAD, BIM technology.

Foundation and foundation, building
structure, construction technology, and
construction organization.

Job training, on-the-job training, workshop
operation skills training, building information
model application training, flat method
drawing skills training, on-the-job internship,
and graduation project_ __
Construction ~ of  building  decoration
cngincering, cngincering safety and data
management, digital technology, building
information models and applications, and
modular teaching of green buildings.

Undergraduate program promotion training,
"3+2" program title, and studying abroad;
Continuing education and lifclong learning.

Enterprises  lack  theoretical  system
knowledge and nced to improve their
scientific rescarch and technical literacy. The
college provides regular training and teacher
practice.
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training period, and enterprises cannot employ the professionals
in the short term, lacking enthusiasm for training. Moreover,
engineering enterprises have randomness and discontinuity in
project contracting, high mobility of technical management
personnel, and need more stable internship bases for replacement
and waiting positions. There are management risks in project
training, and project leaders are challenged to delegate man-
agement authority to interns because they are concerned that
safety, quality, and progress accidents may occur, causing losses
to both the project and the enterprise.

8. The competition for student employment is fierce, and enter-
prises are more willing to accept undergraduates under the same
recruitment conditions. There are significant differences in basic
knowledge and professional skills between junior college stu-
dents and undergraduates. Undergraduates have higher levels of
self-cultivation, corporate culture learning, job skills, innovation,
training time, and efficiency creation.

9. Also, undergraduates can contribute to scientific research pro-
jects after employment because they have strong analytical and
problem-solving abilities, innovative awareness, and outstanding
theoretical achievements. In this case, their time and space for
promoting technical titles and positions are faster and more
extensive. However, it has caused specific stress and impact on
junior college students’ ideology, work, life, and development,
resulting in low enrollment and high turnover rates.

10. Social identity is low, and students experience more stress from
society and family. Since it was proposed to gradually improve
the management and training system at the Fourth National
Conference on Higher Vocational Education in 2000, this issue
has been constraining the healthy development of higher voca-
tional education from beginning to end. Higher vocational col-
leges have hurt society due to their short history, rapid expansion
of scale, lack of understanding of culture, low quality of students,
and weak educational characteristics [38,39].

3.2. Innovation pattern and improvement strategy

Higher education institutions and universities are the principal pla-
ces to achieve sustainable talent development goals. In the current era of
intelligentization and informatization, the innovative construction of
talent training mechanisms and the improvement of students’ overall
quality are significant. Therefore, it is imperative to deepen the reform
of higher vocational education through active and effective measures
and strategies, improve the quality of the teaching staff, and establish a
talent training system that meets industrial needs and innovation and
entrepreneurship development strategies.

A research model for the innovative training system of architectural
professionals is established based on the shortcomings mentioned in
Section 3 and the characteristics of China’s existing vocational talent
training system, combined with multiple higher vocational education
laws, regulations, and policies issued by China.

1. The training period of high vocational colleges is three years (4 ~
5 years for special majors), and there is no defined constraint time for
each stage in the model. Given the differences in majors and uncertain
interference factors, the teaching cycle can be freely adjusted.
Commonly used models include 2 + 1 years, 0.8 + 0.2+ 0.8 + 0.2 + 0.5
+ 0.5 years, 2.5 + 0.5 years, and 3 + 1 years. It is unreasonable for
students to meet the employment standards of enterprises after one year
of on-the-job training. Students need at least two years of work training
and exercise to acquire basic and operational skills.

Fig. 7 shows the innovative system model named ’six-stage multi-
module innovation optimization’. Before discussing the model, several
essential points must be clarified:

2. In the design of the training system, the questions raised in Section
3 are answered and effective solutions are provided, with a calibration of
1-10.
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3. Regarding education funds, the state, local governments, enter-
prises, and universities should increase their research funds, support the
provision of higher vocational infrastructure, hardware and software,
establish high standard vocational education, and cultivate independent
innovation. Moreover, the comprehensive quality is based on scientific
research and practice.

4. It is essential to emphasize and enhance the practical training at
the college base. Most universities need largescale construction, pre-
fabricated training places and equipment, and guidance from highly
skilled talents with senior professional titles and long-term work expe-
rience. Students need on-site operating conditions and opportunities for
practical operations. Therefore, the construction of the architectural
professional training base can be funded in batches to ensure the orderly
and effective design and overall implementation of the talent cultivation
plan.

5. It is essential to conduct joint training of enterprises and mentors.
By their high professional title, rich practical experience, and compre-
hensive management, construction and pricing abilities, enterprise ex-
perts have enough on-site teaching and operation skills. In the third
stage, it is necessary to strengthen classroom teaching together with
enterprise training, and the personnel management department of the
university needs to coordinate in the following four aspects:

Senior professional title management personnel in enterprises are
usually middle-level and above leaders with busy work and business,
whether they have the conditions for long-term teaching.

Enterprise executives have yet to receive formal teacher training,
whether they have the conditions for long-term classroom teaching or
the quality of the explanation content.

Whether the enterprise agrees to arrange professional mentors to
carry out teaching tasks for a long time and whether it affects the en-
terprise’s everyday work and production functions.

Whether the college should pay corresponding remuneration and
teaching fees to demonstrate recognition and gratitude for the
enterprise.

The college should enhance its external influence and popularity by
promoting long-term cooperation with state-owned enterprises, well-
known enterprises, and internationally renowned universities to make
academic achievements and by transforming innovative achievements
into promotional information. In addition, the college should also in-
crease enrollment rates and ensure stable employment quality by pro-
moting the construction of distinctive majors and first-class disciplines.

The college should regularly visit employed students. In the early
stages of employment, students may experience immaturity and insta-
bility in their thinking, understanding, and concepts, so it is necessary to
regularly and frequently visit enterprises and track students’ thoughts,
work, and life, timely discover and predict unstable factors, and provide
assistance and coordination through active communication with project
and company department leaders to solve the problem. The college
cannot ignore and does not provide service for students after employ-
ment but should assist enterprises in utilizing, retaining, and developing
talents.

The characteristics of the "six-stage multi-module innovation opti-
mization" model are as follows:

1. Transforming the training of higher vocational college students from
passive indoctrination education to an educational model of culti-
vating a sense of interests, hobbies, and responsibility.

2. Paying more attention to applied and practical teaching and making
students learn professional knowledge through hands-on and
brainstorming.

3. Fully integrate student training with the enterprise talent demand,
cultivate talents who adapt to corporate culture and industry
development mission and focus on training high-skilled talents.
Loving the enterprise and country will be the goal of the new gen-
eration of high-skilled talents.
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4. Strengthening the practicality of professional knowledge. Higher [0.40 0.40 0.60 0.40 0.30 0.20]
vocational colleges’ old talent training model requires a six-month or 0.60 0.40 0.60 0.40 0.40 0.40
one-year internship in the student’s junior year. Most students need 0.70 040 0.70 0.50 0.60 0.70

0.70 070 0.60 0.40 0.60 0.70
040 040 0.60 0.40 0.30 0.20
1.00 040 0.60 0.40 1.00 1.00

clarification about their future work and development direction from
the beginning of enrollment. They need to realize what knowledge
and skills are required t.o arm and 1mprove.themselves, thelr.future 070 040 070 050 060 070
personal development direction, how to do it, and how to achieve it. 0.70 0.40 0.70 050 060 070
5. Training college students out of society is an imperfect and incom- Piy=10.40 040 070 050 030 020

plete educational model. Therefore, it is necessary to expose students 0.80 0.70 0.70 0.50 0.70 0.90
to enterprise and organisation too early and to learn and practice 0.70 040 0.70 050 0.60 0.70
professional skills, especially for architectural professionals. If they 0.60 0.70 0.60 0.40 0.40 0.40
do not go to the site and participate in actual engineering projects, it 0.60 0.40 0.60 0.40 0.40 0.40
will become mere paper talk. Therefore, students can only recognise 0.70 0.40 0.60 0.40 0.60 0.70
accurate skills and techniques by strengthening project internships, 040 0.70 0.60 0.40 0.30 0.20
practising, and combining professional knowledge with on-site [0.80 0.40 0.60 0.40 070 0.90

[0.40 0.40 0.70 0.65 0.60 0.80 0.757
0.50 0.50 0.50 0.55 0.60 0.80 0.45
0.60 0.60 0.70 0.65 0.60 0.80 0.75
0.60 0.60 0.50 0.55 0.60 0.80 0.45

practice.
6. Through multiple practices, internships, and practical training, stu-
dents can fundamentally understand the characteristics, rules and

risks of their future industry in advance, cultivate and enhance their 040 040 050 055 060 0.80 045
belief in choosing their future life path, and decide whether to give 1.00 1.00 050 055 060 0.80 045
up or firmly go ahead in advance, eliminating giving up halfway and 060 060 050 055 0.60 0.80 045
causing irreparable losses to colleges and enterprises. 0.60 0.60 0.70 0.65 0.60 0.80 0.75|.
7. It is necessary to improve the comprehensive skills of "double-qual- Qip = 0.40 0.40 050 055 0.60 0.80 0.45]’
ified" teachers to allow them to engage in multiple practical activities 0.80 0.80 0.70 0.65 0.60 0.80 0.75
and communicate with enterprises to grasp the latest building pat- 0.60 0.60 070 0.65 0.60 0.80 0.75
terns and information technology promptly, improve their practical 050 0.50 0.70 0.65 0.60 0.80 0.75

0.50 0.50 0.50 0.55 0.60 0.80 0.45
0.60 0.60 0.50 0.55 0.60 0.80 0.45
0.40 0.40 0.50 0.55 0.60 0.80 0.45
010.80 0.80 0.50 0.55 0.60 0.80 0.45 ]

engineering experience, update educational concepts, and
completely eradicate the old educational method.

3.3. Comparative analysis of new and old model data

[0.60 0.20 0.20 0.50 0.50 0.50 0.207]
0.60 050 050 055 055 055 0.50
After the talent training system was determined and the multi- 060 070 0.70 050 050 050 0.70
disciplinary demand analysis in the industry was completed, critical 0.80 0.70 0.70 050 050 050 0.70
talent training was carried out according to the college’s overall 060 020 020 0.70 0.70 0.70 0.20
development plan. 0.60 1.00 1.00 0.30 0.30 0.30 1.00
[0.70 0.70 0.60 0.60T 0.60 070 0.70 0.50 0.50 0.50 0.70
0.60 0.70 0.60 0.60 o= 0.60 070 0.70 0.50 0.50 050 0.70
0.70 0.70 0.80 0.60 = 1060 0.30 0.30 0.50 0.50 0.50 0.30
0.60 0.70 0.60 0.60 0.80 0.80 0.80 0.30 0.30 0.30 0.80
0.80 0.80 0.60 0.60 0.60 0.70 0.70 0.50 0.50 0.50 0.70
0.60 0.70 0.80 0.60 0.80 050 0.50 0.55 0.55 0.55 0.50
0.60 0.70 0.60 0.60 0.60 050 0.50 0.55 0.55 0.55 0.50
0.70 0.70 0.60 0.60 |, 0.60 070 0.70 0.50 0.50 050 0.70
Fio="1060 070 0.80 0.60|° 0.80 0.30 0.30 0.50 0.50 0.50 0.30
0.70 0.70 0.80 0.60 01060 080 080 0.30 0.30 030 0.80 ]

0.70 0.70 0.80 0.60 [0.17647

0.70 0.70 0.80 0.60 0.1512

0.60 0.60 0.80 0.60 0.2352

0.60 0.70 0.80 0.60 0.1512

0.60 0.70 0.60 0.60 0.2304

10.60 0.70 0.60 0.60 | 0.2016

[0.40 0.40 1.00 0.01 0.017 0.1512

0.40 040 1.00 0.01 o0.01 . 0.1764 | . -
040 040 100 001 001 According to Formula (2), calculate P;,My = 02016 |’ M =

0.40 040 1.00 0.01 0.01 0.2352

0.40 040 1.00 0.01 0.01 0.2352

0.40 040 1.00 0.01 0.01 0.2352

0.40 040 1.00 0.01 o0.01 0.1728

S — 040 040 1.00 0.01 0.01], 0.2016

i~ 1040 040 1.00 0.01 0.01 |’ 0.1512

040 040 1.00 0.01 o0.01 10.1512 |

0.40 040 1.00 0.01 0.01
0.40 040 1.00 0.01 0.01
0.40 0.40 1.00 0.01 0.01
040 040 1.00 0.01 0.01
040 040 1.00 0.01 0.01
010040 040 1.00 0.01 0.01 ]
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= M tMs+Me Mo M: | 0.000016 0.2016 0.000016 Q= M tMis+Me Mg M: | 0.2016 0.2016 0.000016

0.000016 0.2352 0.000016 0.2352 0.2352 0.000016
0.000016 0.2352 0.000016 0.2352 0.2352 0.000016
0.000016 0.2352 0.000016 0.2352 0.2352 0.000016
0.000016 0.1728 0.000016 0.1728 0.1728 0.000016
0.000016 0.2016 0.000016 0.2016 0.2016 0.000016
0.000016 0.1512 0.000016 0.1512 0.1512 0.000016
10.000016 [ 0.1512] | 0.000016 | 10.1512] [0.1512] | 0.000016 |
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[0.00237 [0.01707  [0.000600] [34,743,202,416.92 [256,797,583,081.57 ]
0.0092 0.0082 0.012478 4,039,871,777.98 3,600, 755,280.38
0.0412 0.0383 0.025725 269,704, 640.69 250,720,576.17
0.0494 0.0118 0.034300 1,021,296, 302.04 243,953, 367.69
0.0023 0.0052 0.001646 31,680, 440,771.35 71,625,344, 352.62
0.0960 0.0327 0.016200 585,230, 251.53 199,344,054.43
0.0412 0.0118 0.025725 1,361,731,381.96 390,010, 444.35
0.0412 | 100383 | 10025725 | _ 359,606, 422.99 b 334,294, 320.40 b _
0.0034 0.0052 0.002025 29,437,229,437.23 |7 "1 45,021,645,021.65 |* T
0.1235 0.0681 0.011059 352,841,517.02 194,562,812.22
0.0412 0.0383 0.025725 269,704, 640.69 250,720,576.17
0.0161 0.0266 0.016638 600, 425,892.15 992,007, 995.73
0.0092 0.0082 0.012478 3,534,926,611.85 3,150,695, 458.39
0.0282 0.0118 0.025725 1,021, 298,787.84 427,351,975.05
0.0040 0.0052 0.002700 29,433, 406,916.85 38,263, 428,991.91
10.0484| [ 0.0209| [ 0.008294 | | 2,384,612,352.69 | | 1,029,718,970.48 |
[0.0006007 [0.17647 [0.0000167 [ 9,063,444,108.76 T
0.012478 0.1512 0.000016 5,479,295,657.14
0.025725 0.2352 0.000016 168,401,744.70
0.034300 0.1512 0.000016 709,118, 687.45
0.001646 0.2304 0.000016 22,672,176,308.54
0.016200 0.2016 0.000016 98,757,604.95
0.025725 0.1512 0.000016 850, 255, 820.41
P My _ |0.025725 / 0.1764 | | 0.000016 224,535,806.59
1= My tMistMp Mg tMs — | 0.002025 0.2016 0.000016 17,532, 467,532.47
0.011059 0.2352 0.000016 31,595,743.62
0.025725 0.2352 0.000016 168,401,744.70
0.016638 0.2352 0.000016 620,489, 813.27
0.012478 0.1728 0.000016 4,794,436,332.90
0.025725 0.2016 0.000016 931,663,521.89
0.002700 0.1512 0.000016 19,867,549, 668.87
10.008294 | |0.1512| [ 0.000016 | | 408,635,844.07
r T r T r 7 n
gggg; 88(1)32 gg?gigg According to Formula S; = ~(Inn) ! x;(rij x Inry), calculate each
0.0412 0.0383 0.025725 weight index separately.
0.0494 0.0118 0.034300 £0.1764
0.0023 0.0052 0.001646 01512
0.0960 0.0327 0.016200 0.2352
0.0412 0.0118 0.025725 01512
N 8.83;2‘ N 3.8(3)83 L | 0025725 0.2304
. 0052 0.002025 0.2016
0.1235 0.0681 0.011059 01512
0.0412 0.0383 0.025725 5 4 01764 | 4
0.0161 0.0266 0.016638 -(logl0(m)”" = -(logl0(Mir)™ = -(logl0 x | ;o' 1) =log10(Mir)
0.0092 0.0082 0.012478 0.2352
0.0282 0.0118 0.025725 0.2352
0.0040 0.0052 0.002700 0.2352
10.0484| [0.0209] [0.008294 01728
[2,664,652,567,975.83 [241,691,842.90 0.2016
66,394,414,438.15 7,025,863.96 0.1512
1,539, 673,094.4091 104,739.67 0.1512
3,125,910948.75 330,784.23 1.3271 1 £0.2085 ] r0.3790 7
3,173,553,719,008.26 220, 385,674.93 12188 0.2085 04911
1,228,983,528.21 97,538.38 1.5909 0.2085 07220
4,997,421,964.86 528,827.72 12188 0.2085 07655
o | T2 | pe | S L me e [
1749, 494, 549, 454. y 946, 130 1.4378 0.2085 0.9826
1,935,675, 09441 104,739.67 12188 02085 07220
8,771,439,120.17 596,696.54 = }:igé ; loglo(Mis) = 8:;822 ; logloMp) = 8:2(2)2(1) ;
66,395,143,318.22 6,147,698.46 1.5909 0.2085 1.1009
7,301,199, 844.99 579, 460.31 1.5909 0.2085 07220
1,112,582,781,456.95 117,733,627.67 1.5909 0.2085 05577
1.4378 0.2085 0.6453
1.2188 0.2085 0.4170
1.2188 | | 0.2085 | | 0.7604 |
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Fig. 8. Comparison of data between new and old talent training models: (a) Analysis of family impact survey (Negative Entropy Value (NEV)), (b) Analysis of family
impact survey (Positive Entropy Value (PEV)), (c) Analysis of school resources related to students (NEV), (d) Analysis of school resources related to students (PEV),
(e) Analysis of student peer characteristics (NEV), (f) Analysis of student peer characteristics (PEV), (g) Analysis of other external characteristics related to students
(NEV), (h) Analysis of other external characteristics related to students (PEV), (i) Analysis of students’ initial or innate endowments (NEV).
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[0.5651 [0.3104 [ 0.1971 T [ 0.2013 ]
0.4793 0.5253 —-0.0077 —0.0013
0.7058 0.6291 —0.0342 —0.0045
0.5186 0.6827 —0.0170 —0.0029
0.4378 0.3593 —0.0062 —0.0008
0.6732 0.5585 —0.0322 —0.0047
0.5186 0.6291 —0.0148 —0.0025
n
logl0(Myq) = 8Zg;§ ; logloMy) = 82??; ; lzzl(rl] xInry) Calculate the information weight; Vjr= :88323 ; Vis= :8883; ;
0.8570 0.5112 —0.0514 —0.0067
0.7058 0.6291 —0.0342 —0.0045
0.6349 0.5621 —0.0212 —0.0028
0.4793 0.5253 —0.0090 —0.0014
0.5186 0.6291 —0.0183 —0.0027
0.4378 0.3893 —0.0045 —0.0008
| 0.5953 | 1 0.4805 | | —0.0136 | | —0.0023 |
[0.0184 1 [0.0244 [0.00387 [0.0070 [ 0.2007 7 [ 0.2000 7 [ 0.2009 T
0.0314 0.0383 0.0065 0.0154 —0.0031 —0.0031 —0.0033
0.1063 0.1691 0.0222 0.0767 —0.0155 —0.0152 —0.0135
0.0689 0.0840 0.0144 0.0527 —0.0106 —0.0072 —0.0095
0.0195 0.0306 0.0041 0.0074 —-0.0015 —-0.0017 —0.0014
0.1108 0.1593 0.0231 0.1089 —0.0220 —0.0151 —-0.0125
0.0599 0.0730 0.0125 0.0432 —0.0087 —0.0063 —0.0076
0.0887 0.1177 0.0185 0.0640 —0.0129 —0.0126 —0.0113 .
=l00197 |* 5% =|o0o0283|° 55 = [0.0041|° 5P~ |o00080|>  VP=|_00016|> VI*=| 00017 |> VI | _0.0015 | According to
0.1600 0.1600 0.0334 0.1761 —0.0356 —0.0277 —0.0165
0.1063 0.1063 0.0222 0.0767 —0.0155 —-0.0152 —-0.0135
0.0660 0.0660 0.0138 0.0368 —0.0074 —0.0085 —0.0075
0.0338 0.0338 0.0070 0.0166 —0.0034 —0.0033 —0.0036
0.0631 0.0631 0.0132 0.0407 —0.0082 —0.0066 —0.0080
0.0181 0.0181 0.0038 0.0075 —0.0015 —0.0016 —0.0014
1 0.0553 | [ 0.0553 | 1 0.0115 | 1 0.0421 | | —0.0085 | | —0.0066 | | —0.0054 |
[0.01047] [0.00577 FormulaV; = q; = 2B analyze the index weight.
0.0151 0.0165 SO (vixp)
0.0750 0.0669 _ = _ _ ~ _
0.0357 0.0470 0.8972 0.0001 0.0119
0.0085 0.0070 ~0.0009 0.0000 0.0000
0.0746 0.0619 ~0.0001 0.0000 0.0000
00311 0.0377 ~0.0001 0.0000 0.0000
—0.0336 0.0000 —0.0001
5= o ooae |5 5= o.oona | - According to Formula V== — ~0.0001 0.0000 0.0000
01371 00818 2,19 ~0.0001 0.0000 0.0000
—0.0001 0.0000 0.0000
8:31?8 8;823? %=1 0.0170 | %=1 0.0000 |’ %=1 _0.0001 |’
00162 00178 ~0.0001 0.0000 0.0000
00327 0.0397 ~0.0001 0.0000 0.0000
00079 0.0070 ~0.0003 0.0000 0.0000
00329 0.0266 ~0.0010 0.0000 0.0000
- - - - —0.0002 0.0000 0.0000
—0.0086 0.0000 —0.0001
| —0.0002 | | 0.0000 | | 0.0000 |
Table 1
Comprehensive evaluation and analysis data of various indicators for the old talent training model.
1-5; \4 V; xP aj 1+S; Fx(1+S) Fx(1-5) ZA’
0.025,52 0.008,51 0.047,87 0.000,74 0.000,00 0.000,00 0.000,00 0.000,00 0.082,60
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
~0.000,00 —0.000,00 ~0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
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Table 2
Comprehensive evaluation and analysis data of various indicators for the new talent training model.
15, v Vi <P o 145 Fx(1+8) Fx(1-5) S 4

0.028,30 0.009,40 0.053,00 0.000,80 0.000,00 0.000,00 0.000,00 0.000,00 0.091,50
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00 0.000,00
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Fig. 9. Talent training and development system for building industrialization.

. According to Formula (6), analyze

Four majors in Grade 2021 of the Railway Construction College were
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selected: a total of 131 students, including 15 in Construction Tech-
nology, 20 in Construction Engineering, 48 in Railway Engineering, and
46 in Road and Bridge Engineering. A 100 % questionnaire survey was
conducted based on established impact indicators and factors.

The theoretical model for data analysis was analyzed according to
Innovation pattern and improvement strategy, and the influence indexes
were analyzed according to Discussion. According to the questionnaire
survey, a vector matrix equation was established:

According to the analysis of the five indexes in Fig. 8, the data ob-
tained from both talent training models have improved. This once again
proves the innovation and superiority of the "six-stage multi-module
innovation optimization" model, providing decisive application value
for cultivating comprehensive quality and exploiting the potential of
higher vocational college students. A;./A; = 0.091,6/0.082,6 = 1.109
times the complete assessment data of the new talent training model was
1.109 times that of the old talent training system (Tables 1 and 2).
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The analysis of various indicator data under the new and old talent
training programs shows that the new talent training model has
improved employment rates and social awareness, enhanced the repu-
tation of the school, and demonstrated the scientific and practical nature
of the research model.

4. Discussion

The industrial innovation in the construction industry has brought
about substantial changes in talent demand and training, involving
building research and development, structural design, prefabricated
component manufacturing, logistics transportation, automated instal-
lation, and comprehensive management [40,41]. Therefore, there is an
urgent need for comprehensive, highly skilled talents and professional
industrial workers.

4.1. A new system for training talents in China’s building industrialization

As shown in Fig. 9, new and higher professional quality requirements
are proposed for students with the change in the construction produc-
tion mode. Building industrialization and prefabricated building are a
new construction mode that achieves the integration, intellectualiza-
tion, digitalization, and standardization of building procedures, which
defines a new measurement standard for the ability and skill level of
employment positions, breaks the traditional mode of university-
enterprise cooperation, industry-education integration, and post-
internship, and requires more refinement, programming, intelligence,
and multi-professional coordination.

Reflections on the training for architectural professionals:

1. University-enterprise cooperation should be expanded from simply
cooperating with construction enterprises to jointly building and
cultivating with design companies, consulting companies, intelligent
manufacturing, CNC component prefabrication, high-tech com-
panies, and internet logistics enterprises.

2. The professional course design module should have higher flexi-
bility, multi-disciplinary, selectivity, and pertinence. The employ-
ment training of students needs to be investigated and refined in the
third stage (Fig. 7).

3. The facilities of the training base should be complete, separated from
the pure construction process, while increasing training in testing,
mechanical properties, material and component design, BIM opti-
mization, logistics design, and industrial management, improving
students’ comprehensive quality, innovation, and adaptability.

4. It is necessary to strengthen the practicality of core majors, popu-
larize the training and examination of 1 + X certificates and various
industry qualification certificates and improve the pass rate. Stu-
dents should be proficient in national and industry measurement,
testing, safety, and quality standards.

5. Higher requirements are put forward for full-time "double-qualified"
teachers, with teaching industries spanning design, consulting, su-
pervision, construction, component manufacturing, installation and
transportation, information monitoring, and big data intelligence.
Full-time teachers should regularly participate in professional
training and seminars.

5. Conclusion

Building industrialization is the future of sustainable development
and green building development. Higher education institutions are
responsible and obligated to cultivate high-skilled talents who adapt to
the times and industry development. Lack of progress, international
cooperation, and industry dynamics will inevitably affect talent
training.

From the analysis of the current situation of building industrializa-
tion at home and abroad to the comparative study of training of
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architectural professionals, it is demonstrated that cultivating interests
and hobbies and developing good learning habits are the prerequisites
for talent training. Therefore, it is necessary to guide college students to
adapt to the rapid development trend of the industry and master basic
skills, key technologies, and advanced equipment from an ideological
perspective.

Through the comparative analysis of the demand for architectural
professionals in China, as well as the data on high school graduation rate
and university enrollment at home and abroad, it is found that the de-
mand for architectural professionals in China is enormous, and the
number of high school graduates in China is decreasing. However, the
university enrollment and graduation rate continue to increase. In the
future, Chinese higher vocational colleges will face a shortage of stu-
dents and increasingly urgent competition for employment among col-
lege students, and higher vocational students will face more significant
competitive pressure. The European and American educational models
mainly cultivate interests and hobbies from a young age; their relaxed
atmosphere in schools and China should reference the independent
career choice education model for students for education reform.

From the perspective of career development needs, this paper
analyzed the training direction of architectural professionals and the
shortcomings and measures that need to be improved in current Chinese
higher vocational education and created the "six-stage multi-module
innovation optimization" training system model to improve the weak-
nesses of higher vocational education.

Finally, a thorough study was conducted on the demand for archi-
tectural professionals, and an "architectural professional training model"
system was established, proposing the problems that need to be faced to
affect the system’s regular operation. However, because higher voca-
tional education in building industrialization is still in the practical stage
in China, this paper still has some shortcomings; for example, the scope
of application of the established model system has certain limitations. It
is suitable for the talent training system of higher vocational univer-
sities. Whether it is suitable for the talent training system of research-
oriented comprehensive universities needs further practical testing
and continuous adjustment and improvement; the different higher ed-
ucation systems in different countries also affect the final effect of talent
training, and this direction also needs further research; this research
model and results are only applicable to the talent training system in
China’s construction industrialization, and whether it can be applied to
other majors remains to be tested.

The research content that needs to be further strengthened in the
future is to promote the use of this talent training program in more
classes, summarize and adjust inappropriate links promptly, establish a
sustainable development evaluation system to track students’ employ-
ment and future development, and comprehensively prove the robust-
ness of the talent training system.
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