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THE IMPORTANCE OF BIM TECHNOLOGIES IN THE TRAINING OF CIVIL 

ENGINEERS 

 

ANNOTATION 

This article will discuss the integration of Building Information Modeling (BIM) technologies 

into university programs. BIM has become a standard tool in the architecture, engineering, and 

construction (AEC) industry, and integrating it into university curricula can provide students with 

practical and real-world experience. The article will begin by defining BIM and explaining its 

importance in the AEC industry. It will then discuss the importance of integrating BIM technologies 

into university programs and the challenges that universities face in doing so. The article will also 

provide examples of best practices for integrating BIM technologies into university programs and 

highlight the importance of collaboration and partnerships with industry professionals and BIM 

software providers. Additionally, the article will explore the benefits that students, educators, and the 

industry can gain from the integration of BIM technologies in university programs and provide 

examples of how BIM integration has improved the learning outcomes of students and prepared them 

for their future careers. Overall, the article will emphasize the importance of integrating BIM 

technologies into university programs and encourage universities to consider this integration in their 

curricula. 

 

Key words: BIM, AEC industry, technology, university curriculum, integration, experience, 

skills, software, real-world, collaboration, discipline. 

 

Introduction. Building Information Modeling (BIM) is an intelligent 3D modeling process that 

enables the creation and management of digital representations of buildings and other structures 

throughout their entire life cycle. BIM technologies provide a collaborative platform for architects, 

engineers, contractors, and owners to visualize, simulate, and analyze the performance of a building 

before construction begins. BIM incorporates multiple dimensions, including time and cost, in 

addition to the physical model, making it a powerful tool for planning, designing, constructing, and 

operating buildings, -. 
In recent years, BIM has become an increasingly popular tool in the Architecture, Engineering, 

and Construction (AEC) industry, as it offers significant benefits to the project stakeholders. BIM 

technologies allow stakeholders to work collaboratively, reduce errors, improve project delivery, and 

increase productivity. In addition, BIM provides accurate and up-to-date information about the 

building throughout its entire lifecycle, enabling efficient maintenance, renovation, and demolition 

,   -. 
BIM technologies also help stakeholders to reduce waste and optimize the use of resources, 

leading to environmental sustainability. By creating a digital model of the building, stakeholders can 

analyze the building's energy consumption, water usage, and waste production, and identify 

opportunities for improvement. In addition, BIM technologies can be used to optimize the use of 

renewable energy sources and reduce the carbon footprint of buildings ,   -. 
The importance of BIM in the AEC industry is evident from the growing adoption of BIM 

technologies by organizations worldwide. According to a survey by the National Institute of Building 

Sciences , -, 71% of owners, 74% of architects, and 84% of contractors are using BIM technologies in 

their projects , -. In addition, many countries have implemented BIM mandates and regulations to 

ensure the adoption of BIM technologies in public construction projects, -. 
BIM is a powerful and increasingly important tool in the AEC industry. Its collaborative, 

multidimensional, and data-driven approach enables stakeholders to improve project delivery, reduce 

waste, optimize resources, and promote sustainability. As the adoption of BIM technologies continues 

to grow, it is crucial for organizations to integrate BIM into their workflows and invest in BIM 

training and education to prepare the next generation of AEC professionals ,   -. 
Materials and research methods. The integration of Building Information Modeling (BIM) 

technologies into university programs is becoming increasingly important due to the rapid evolution of 

the architecture, engineering, and construction (AEC) industry. According to several studies, the use 
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of BIM technologies in the AEC industry is significantly enhancing the quality of construction 

projects, reducing project costs, improving collaboration among project stakeholders, and increasing 

the efficiency of project delivery ,     -. 
Furthermore, BIM technologies are also playing a critical role in facilitating sustainability in the 

AEC industry, as they provide a platform for the analysis of a building's energy efficiency, carbon 

footprint, and environmental impact , -. The integration of BIM technologies into university programs 

can, therefore, help produce professionals who are well-equipped to deliver sustainable and energy-

efficient buildings. 

Moreover, the incorporation of BIM technologies into university programs can enhance the 

quality of education in the AEC industry. For instance, it can provide students with hands-on 

experience in project management, data analysis, and collaboration, which are essential skills in the 

industry , -. The use of BIM technologies can also help prepare students for the challenges of the 

evolving AEC industry, as they are becoming increasingly essential in modern construction  

projects , -. 
BIM can enhance the learning experience of students by providing them with practical and real-

world experience in the architecture, engineering, and construction (AEC) industry. Through the use 

of BIM, students can learn to work collaboratively on interdisciplinary projects, develop their 

problem-solving and critical thinking skills, and gain experience with modern software and 

technologies that are widely used in the AEC industry. 

One example of how BIM can enhance the learning experience is by providing students with the 

opportunity to work on real-world projects. This can help them to understand the complexities of 

project management, coordination, and collaboration within interdisciplinary teams. Additionally, 

BIM can enable students to visualize and analyze projects in a virtual environment, helping them to 

develop their spatial thinking and design skills. 

In a study conducted by Abdellatif et al. . , -, it was found that the integration of BIM into the 

architecture curriculum helped students to develop their design thinking skills and improved their 

ability to understand complex systems. Similarly, in a study by Alshawi et al. ,  -, it was found that 

the integration of BIM into construction management courses helped students to develop their 

problem-solving skills and improve their understanding of project management processes. 

Furthermore, BIM can also help students to stay up-to-date with modern technologies and tools 

that are used in the AEC industry. By learning how to use BIM software, students can gain experience 

with industry-standard tools and technologies, making them more competitive in the job market. 

Examples of current practices of integrating BIM technologies into university programs include: 

1 Incorporating BIM courses into the curriculum: Universities around the world have started to 

offer BIM courses as part of their civil engineering, architecture, and construction management 

programs. These courses teach students how to use BIM software, manage data, and collaborate with 

team members, among other skills. For example, the National University of Singapore offers a BIM 

course that covers the basics of BIM as well as advanced topics such as 4D and 5D BIM ,  -. 
2 Hands-on training: In addition to traditional classroom lectures, universities are  

incorporating hands-on training opportunities for students to apply their BIM knowledge. This 

can include lab exercises and design projects where students work with BIM software to create 3D 

models of buildings and structures. For example, at the University of Houston, students in the 

Construction Management program are required to complete a capstone project that involves using 

BIM software to create a detailed construction plan ,  -. 
Despite the benefits of integrating BIM technologies into university programs, there are several 

challenges that universities face when doing so. Some of these challenges include: 

1 Lack of qualified instructors: As BIM is a relatively new technology, there is a  

shortage of qualified instructors who are knowledgeable in BIM software and practices. This 

can make it difficult for universities to offer BIM courses and hands-on training opportunities ,  -. 
2 Limited access to BIM software: BIM software can be expensive, and many  

universities may not have the budget to purchase licenses for all their students. This can limit 

the ability of students to gain hands-on experience with BIM software ,  - . 
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3 Resistance to change: Some faculty members and industry professionals may resist the 

integration of BIM technologies into university programs due to a lack of understanding or skepticism 

about its effectiveness ,  -. 
 Examples of best practices for integrating BIM technologies into university programs include: 

1 Integration of BIM disciplines into the curriculum: Several universities have  

integrated BIM disciplines into their curriculum to train students in BIM technologies. For 

example, the University of Southern California offers a course called "Building Information Modeling 

in Architecture, Engineering, and Construction" that focuses on BIM tools and their application in the 

AEC industry. 

2 Collaborative projects with industry partners: Collaboration with industry partners  

helps students to gain real-world experience and work on live projects. For instance, the 

University of Cambridge collaborated with Balfour Beatty, a UK-based construction company, on a 

project to develop BIM tools for infrastructure projects. 

3 Incorporating BIM tools into design studios: Incorporating BIM tools into design  

studios can help students to apply BIM concepts and techniques to their design projects. The 

University of Kansas integrated BIM tools into their design studio curriculum to teach students how to 

use BIM tools in real-world design scenarios. 

The importance of collaboration and partnerships with industry professionals and BIM software 

providers is critical to ensure successful integration of BIM technologies into university curricula. 

Industry professionals bring their practical experience and expertise in the application of BIM 

technologies, which helps universities to design relevant and effective courses. BIM software 

providers also play a crucial role in the integration process, as they provide access to the latest BIM 

tools and technologies, training materials, and technical support. 

According to a study by Al-Hussein and AbouRizk ,  -, collaboration with industry partners 

and BIM software providers is crucial for successful integration of BIM technologies into university 

programs. The study found that collaboration with industry partners provides students with 

opportunities to work on real-world projects, learn about industry standards, and gain practical 

experience. The study also highlighted the importance of partnerships with BIM software providers, as 

they provide universities with access to the latest BIM tools and technologies, which can be used to 

design relevant and effective courses. 

Overall, collaboration with industry professionals and BIM software providers is crucial for 

successful integration of BIM technologies into university curricula, as it provides students with 

practical experience and access to the latest BIM tools and technologies. 

The integration of Building Information Modeling (BIM) technologies into university programs 

has numerous benefits for students, educators, and the industry as a whole. Firstly, students can gain 

practical and hands-on experience with BIM tools, making them more attractive to potential employers 

upon graduation. Secondly, educators can provide a more comprehensive and modern education to 

their students, which can improve student satisfaction and learning outcomes. Finally, the industry can 

benefit from having a more skilled and knowledgeable workforce that is better equipped to use BIM 

technologies in practice. 

One example of the benefits of BIM integration can be seen in a study conducted by Ahmed et 

al. ,  -, where students who were exposed to BIM technologies in their coursework reported a 

significant improvement in their technical skills, problem-solving abilities, and communication skills. 

In another study, researchers found that integrating BIM technologies into university programs can 

improve student engagement and participation in coursework, leading to better learning outcomes 
,  -. 

Additionally, BIM integration can also help prepare students for their future careers. For 

example, a case study by Fong et al. ,  -  showed that students who were exposed to BIM 

technologies during their university studies were better prepared to use these tools in the workplace, 

which ultimately led to improved project outcomes and increased efficiency. 

To ensure successful BIM integration, collaboration and partnerships with industry 

professionals and BIM software providers are essential. In a study by Giel et al.,  -, it was found that 

industry partnerships can help universities to access the latest BIM technologies and provide students 



ISSN 2305-9397. Ғылым және білім. 2023. № 2 (71) журналға қосымша №3 2023____ 

35 

 

with real-world project experience. Similarly, partnerships with BIM software providers can help 

universities to ensure that their coursework is up-to-date with the latest software and industry 

standards. 

In conclusion, the integration of BIM technologies in university programs can provide 

numerous benefits for students, educators, and the industry. By providing practical experience with 

BIM tools, improving learning outcomes, and preparing students for their future careers, universities 

can help to ensure that the next generation of professionals in the industry is skilled and 

knowledgeable in the use of BIM technologies. However, to ensure successful integration, 

collaboration and partnerships with industry professionals and BIM software providers are crucial. 

Building Information Modeling (BIM) is a rapidly developing field in the construction industry, 

and Kazakhstan is not an exception. According to the report published by the Kazakhstan BIM 

Association ,  -, the implementation of BIM in the country is still in the early stages. However, the 

construction industry in Kazakhstan is gradually adopting BIM technologies due to its numerous 

benefits. 

The Kazakh government has shown support for the implementation of BIM by introducing a 

law that requires the use of BIM in public construction projects starting in 2021 ,  -. This move is 

expected to encourage more companies to adopt BIM and improve the quality of construction projects 

in the country. 

 

 
Diagram 1 – Obstacles that Kazakhstan faces in terms of integration of BIM industry 

 

Despite the government's efforts, the adoption of BIM in Kazakhstan is still facing some 

challenges. One of the major challenges is the lack of awareness and education about BIM among 

industry professionals and stakeholders ,  -. There is a need for more training programs and 

workshops to help raise awareness and educate stakeholders about the benefits and use of BIM in the 

construction industry. 

Another challenge is the high cost of BIM software and hardware, which can be a barrier for 

smaller companies and individuals ,  -. However, the increasing demand for BIM in the industry is 

expected to drive down the cost of BIM software and hardware over time. 

Results and its discussion. One potential solution to integrating a design agency into 

Kazakhstan universities to promote students' knowledge in the BIM industry is by creating a project 

agency that will function based on the university. This project agency can be formed in collaboration 

with the industry partners, as they can provide the necessary resources and expertise to the agency. 

The agency can fulfill university design orders and involve students to work on them, providing them 

with practical experience in the field of BIM. 

The agency can also include BIM disciplines into the university curriculum, ensuring that 

students have access to the latest BIM tools and technologies. This can be done by creating three 

levels for students depending on their current level of expertise in BIM. The first level can be an 

introduction to BIM, while the second level can focus on advanced BIM applications. The third level 

can be a capstone project, where students can apply their knowledge to real-world problems. 
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Diagram 2 – Three possible steps for students in developing their skills of BIM 

 
To ensure effective learning, the educational material can be taught by designers who have 

practical experience in BIM. These designers can provide students with relevant examples and case 
studies, enabling them to understand the practical applications of BIM in the industry. 

This solution can promote students' knowledge in the BIM industry and prepare them for their 
future careers. The project agency structure will allow students to work on real-world projects and 
gain practical experience, while the inclusion of BIM disciplines in the university curriculum can 
provide students with essential knowledge and skills. Collaborating with industry partners and 
involving experienced designers can ensure that the educational material is relevant and up-to-date 
with industry standards. 
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ТҤЙІН 

Бҧл ғылыми мақала ғимараттарды ақпараттық модельдеу технологияларын (BIM) 
университет бағдарламаларына енгізуді зерттейді және және BIM бағдарламалық қамтамасыз 
ету сала мамандарымен ынтымақтастық пен серіктестіктің маңыздылығын кӛрсетеді. Мақалада 
BIM технологияларын университет бағдарламаларына енгізудің ең жақсы тәжірибелерінің 
мысалдары келтірілген және студенттер, оқытушылар қҧрамы осы сала интеграциясынан  
алатын артықшылықтарды зерттейді. Мақалада келтірілген ықтимал шешімдердің бірі-
университеттің базасында жҧмыс істей алатын, университеттің дизайн тапсырыстарын орындай 
алатын және студенттерді BIM-ге практикалық тәжірибе бере отырып, нақты жобаларға тарта 
алатын жобалау агенттігін қҧру. Бҧл шешім BIM индустриясындағы студенттердің білімін 
кеңейтуге және оларды болашақ мансапқа дайындауға ықпал етуі мҥмкін, ал BIM пәндерін 
университеттің оқу бағдарламасына қосу студенттерге қажетті білім мен дағдыларды 
қамтамасыз ете алады. Тҧтастай алғанда, мақала BIM технологияларын университет 
бағдарламаларына біріктірудің маңыздылығын кӛрсетеді және университеттерді ӛздерінің оқу 
жоспарларында осындай интеграцияны қарастыруға шақырады, ӛйткені бҧл студенттердің оқу 
нәтижелерін жақсартып, оларды AEC индустриясының талаптарына дайындай алады. 
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