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Abstract: Under the background of the digital transformation of the construction industry and the rapid development of the intelligent construction sector, BIM large model technology has become the core support for improving quality and efficiency in construction and realizing full life cycle management. The integration of post, course, competition and certificate is a critical approach to precisely align vocational education with industrial demands and cultivate high-quality technical and skilled personnel. Based on the characteristics of BIM large model technology application and the education concept of integrating post, course, competition and certificate, this paper carries out reform and optimization of core courses for intelligent construction engineering. It starts from four aspects: integrating course content, innovating teaching modes, strengthening industry-education collaboration, and improving the guarantee system. By closely integrating courses with posts, competitions and certificates, the study aims to improve the education quality of courses, support the cultivation of high-quality skilled personnel for the intelligent construction industry, and promote the high-quality development of the intelligent construction industry and the connotative development of vocational education.
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1. Introduction
With the continuous advancement of Digital China, the construction industry is shifting from an extensive development model to a new model characterized by intelligence and digitalization, and intelligent construction is regarded as the main direction for the high-quality development of the construction industry [1]. With the features of visualization, collaboration and intelligence, BIM large model technology has broken the technical barriers of traditional construction management during this transformation. It is widely used in construction design, schedule management, cost control, safety management and other fields, serving as the core technical support for intelligent construction. The education model of integrating post, course, competition and certificate is guided by industrial post demands. It integrates post-skilling requirements, contents of vocational skills competitions, and standards of vocational qualification certificates into the whole process of curriculum teaching. This model effectively solves existing problems in curriculum teaching and improves the quality of talent cultivation.

2. Core orientations of curriculum reform based on BIM large model technology and integration of post, course, competition and certificate
2.1. Post demand orientation
Taking core posts in the field of intelligent construction as the starting point, combined with the application scenarios of BIM large model technology in construction posts, the professional skills, professional literacy and digital capabilities required for posts are defined. On this basis, course content and teaching objectives are reconstructed to ensure precise alignment between curriculum teaching and post-practice, so that students’ skills can be directly applied to practical work [2].

2.2. Technology integration orientation
Taking BIM large model technology as the main support for curriculum reform, the disciplinary barriers of traditional courses are broken through. The application skills of BIM large model are integrated into key courses such as construction technology, construction management and cost control, realizing the deep integration of technology and courses. It cultivates students’ ability to solve practical construction problems with BIM large model technology, meeting the needs of industrial digital transformation [3].

2.3. Integration and coordination orientation
Breaking the isolation among post, course, competition and certificate, the four elements are organically coordinated [4]. Post skill requirements are integrated into curriculum teaching, the contents of vocational skills competitions are taken as the main approach of curriculum practice, and standards of vocational qualification certificates are used as key references for curriculum assessment. A collaborative education system of “setting courses by posts, promoting learning by competitions, and verifying learning by certificates” is established to optimize the pertinence and effectiveness of talent cultivation  [5].

3. Main problems existing in the current core courses for intelligent construction engineering
3.1. Disconnection between course content and industrial demands, insufficient technology integration
The content of traditional core construction courses mostly focuses on traditional construction technology and techniques, with slow updates. Cutting-edge technologies of intelligent construction, such as BIM large models, are not included, leading to a disconnection between course content and practical industrial application [6]. Course content lacks pertinence and is not improved according to the core demands of intelligent construction posts. Part of the teaching content is overly theoretical and impractical, making it difficult for students to apply knowledge to work. In addition, there is a lack of coordination among courses; contents are isolated from each other, and a course system centered on BIM large model technology application has not been formed. As a result, students’ skills are fragmented and systematic post-competence cannot be developed.

3.2. Fixed teaching mode, weak practical teaching
Most colleges and universities still adopt the traditional teaching mode dominated by teachers, in which students are passive recipients, lacking the process of independent thinking and hands-on operation. The practical teaching link is unreasonably designed; most training content is simulated operations with little connection to actual construction projects. Immersive and collaborative training using BIM large model technology is insufficient, so students’ practical operation ability and collaborative management ability cannot be improved. Meanwhile, the single teaching method lacks the application of new methods such as case teaching, project-based teaching and flipped classroom, failing to mobilize students’ learning initiative or cultivate their innovative and problem-solving abilities [7].

3.3. Poor connection among post, course, competition and certificate, insufficient integration
On the one hand, curriculum design is disconnected from industrial post demands without research on post skill requirements, leading to a gap between curriculum teaching and post practice. Graduates need long-term training to be competent for posts [8]. On the other hand, course content is not closely connected with vocational skills competitions and vocational qualification certificates. Competition contents are not well integrated into teaching, and the assessment standards of vocational qualification certificates are separated from the curriculum assessment. Students lack enthusiasm for participating in competitions and obtaining certificates; their skill levels cannot meet certification requirements, failing to achieve the effects of “course-competition integration” and “course-certificate integration” [9].

3.4. Imperfect guarantee system, insufficient support
Curriculum reform relies on a sound guarantee system covering teachers, training and funds. However, some colleges and universities have an unreasonable structure of teaching staff. Professional teachers lack front-line construction practice experience and are not proficient in BIM large model technology, unable to meet the teaching requirements of integrating post, course, competition and certificate. Training conditions are poor with no specialized BIM training venues and equipment, making regular BIM large model training impossible. In addition, insufficient funds hinder the update of course content, training equipment and teaching staff, affecting the in-depth progress of curriculum reform.

4. Reform and optimization strategies of core courses based on BIM large model technology and integration of post, course, competition and certificate
4.1. Optimize course content to achieve precise alignment with posts, competitions and certificates
First, sort out the skill requirements and professional literacy of each post in the field of intelligent construction. Combined with the specific application scenarios of BIM large model technology in posts, the curriculum system is reconstructed, breaking disciplinary barriers among traditional courses. An integrated curriculum structure focusing on BIM large model technology application is established, covering construction technology, construction management, cost control, safety supervision and other fields, ensuring precise matching between course content and post demands [10].
Second, integrate BIM large model technology into the curriculum knowledge system. The application skills of BIM large model, such as modeling, visualization, collaborative management, cost accounting and schedule simulation are integrated into each core course, replacing the content outdated from industrial development in traditional courses. The proportion of practical cases and project operations is increased, enabling students to master BIM large model operation while learning professional knowledge and improving their digital capabilities. Meanwhile, core skills for competitions and knowledge points for vocational qualification certificate assessment are added into the course content according to competition contents and certificate assessment requirements, equipping students with competition ability during study and laying a foundation for future certification [11].
Third, optimize the hierarchy and practicality of course content. A curriculum structure connecting basic module, core module and expansion module is established based on students’ cognitive rules and post skill demands. The basic module explains basic professional knowledge and basic operation skills of the BIM large model; the core module focuses on posts and carries out BIM large model application training combined with actual construction projects; the expansion module adds extended content according to the needs of vocational skills competitions and qualification certificates to meet students’ personalized development. The practicality of course content is emphasized; pure theoretical content is reduced, and practical operation and case analysis are added to help students quickly apply knowledge to practical work [12].

4.2. Innovate teaching mode and strengthen the practical teaching link
First, adopt the project-driven teaching mode. Taking actual construction projects as carriers, the course content is divided into specific project tasks. Students learn professional knowledge and BIM large model application skills while completing tasks. BIM large model technology is used to create a virtual construction environment for practical operations such as construction simulation, schedule management and cost accounting, integrating theory with practice and improving students’ problem-solving ability.
Second, use diversified teaching methods including case teaching, flipped classroom and group cooperative learning to mobilize students’ initiative. Practical industrial cases are introduced for students to analyze construction problems and propose solutions with BIM large model technology, improving their practical application ability. In a flipped classroom, students independently learn basic operation and theoretical knowledge of BIM large models before class; case analysis, practical training and group communication are carried out in class to fully motivate students and exert their subjectivity. In group cooperative learning, students are divided into groups to take charge of different tasks and jointly complete BIM modeling, collaborative management and other projects, cultivating their teamwork and communication skills [13].
Third, strengthen practical teaching and improve the training system. A dual-track training system of “on-campus training + off-campus internship” is established. A specialized BIM training room is set up on campus with complete hardware and software for regular BIM large model training. Off-campus internship bases are built in cooperation with intelligent construction and construction enterprises, enabling students to experience practical operation on construction sites and gain front-line work experience. Meanwhile, vocational skills competitions are held and special training is organized to improve students’ operation skills and competition ability.

4.3. Deepen industry-education collaboration and build an integration platform for post, course, competition and certificate
First, strengthen close cooperation with intelligent construction and construction enterprises to establish a school-enterprise collaborative education model. Enterprise technical experts are invited to participate in curriculum reform to jointly formulate curriculum standards, integrate course content and design practical projects, ensuring that course content matches enterprise practice. Enterprise technical backbones are employed as part-time teachers to introduce practical operation experience into teaching, making it more practical and targeted.
Second, connect with vocational skill appraisal institutions to realize course-certificate integration. Cooperating with appraisal institutions, assessment standards of vocational qualification certificates are integrated into curriculum assessment systems; certificate assessment content is taken as part of curriculum teaching, realizing the alignment between curriculum assessment and certificate assessment. Students can directly take vocational qualification certificate exams after completing courses, improving the certificate acquisition rate. Experts from appraisal institutions are invited to guide curriculum teaching and assessment to ensure courses meet exam requirements.
Third, strengthen contact with competition organizers to promote course-competition integration. Connecting with organizers of various vocational skills competitions to obtain information on competition content and standards, core skills and assessment indicators involved in competitions are integrated into curriculum teaching. Special competition training content is designed and relevant training and activities are carried out to improve curriculum teaching quality. Competition resources enrich practical course content; students gain practical operation experience in competitions, improving technical skills and employability.

4.4. Improve the guarantee system and strengthen support for curriculum reform
First, build a double-qualified teaching team. A teacher training plan is formulated; professional teachers are regularly arranged to participate in training on BIM large model technology and intelligent construction technology to improve professional skills and teaching ability [14]. Teachers are encouraged to work in enterprises to enrich practical experience and strengthen practical teaching. Enterprise technicians and industrial experts are invited as part-time teachers to enrich the teaching team and optimize the structure to meet the teaching requirements of integrating post, course, competition and certificate.
Second, improve training conditions and build professional training bases. Investment in training funds is increased to establish an on-campus BIM training center with advanced BIM training equipment and software for regular BIM large model training. The construction of off-campus internship bases is strengthened; cooperation with more high-quality enterprises is expanded to provide more practical opportunities. A virtual simulation training platform is built using a BIM large model and virtual simulation technology to create virtual construction scenarios for students’ practical training, overcoming the shortage of real training conditions [15].
Third, increase funding investment and improve the funding guarantee system. Special funds for curriculum reform are set up for the update of course content, training equipment, teaching staff and competition activities. Special funds are actively applied for from the government and enterprises to expand funding sources and ensure the smooth progress of curriculum reform. In addition, a sound management system for curriculum reform is established to strengthen the management of curriculum teaching, practical training and assessment, ensuring the implementation of curriculum reform.

5. Conclusion
With the rapid development of the intelligent construction industry and the wide application of BIM large model technology, the reform of core courses for intelligent construction engineering based on BIM large model technology and the integration of post, course, competition and certificate is an inevitable requirement to conform to industrial development trends and improve the quality of vocational education talent cultivation. Current core courses for intelligent construction engineering still have many problems restricting the improvement of talent training quality. By improving course content to achieve precise alignment with posts, competitions and certificates; innovating teaching methods to strengthen practical teaching; deepening industry-education integration to build an integration platform for post, course, competition and certificate; improving the guarantee mechanism to strengthen support for curriculum reform, existing teaching problems can be effectively solved. The deep integration of post, course, competition and certificate will be promoted, and the education level of courses will be improved.
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