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Despite the rapid spread of BIM methodology in the professional market worldwide, its 
adoption in China is particularly difficult. The thwart is largely due to a vicious cycle of a 
shortage of professionals and the company's effort to nurture talents with expertise in 
BIM, together with a lack of requests from the market. To overcome this situation, it is 
necessary to incorporate BIM methodology into education programmes. 
The present research aims to systematically introduce BIM into an architectural 
programme in a Chinese university, where it was previously absent from all modules. The 
effectiveness of the teaching is then evaluated by a questionnaire and the results are 
presented graphically. The research seeks to enhance the quality of education by aligning 
the curriculum with international standards.  
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INTRODUCTION 
Graphical representation is the most used and 

effective strategy during architectural practice 

and education (Lawson, 2005). Drawings are used 

by designers to represent and share their ideas, 

playing a crucial role in the design, construction 

and management phases. With the introduction 

and spread of personal computers, it is possible 

to represent and design more complex shapes in 

Architecture (Kolarevic, 2004). 

On the other hand, the modern Architecture, 

Engineering and Construction (AEC) industry is 

facing limitations in pure geometry-based 

representations. As a matter of fact, with the 

increasing complexity and needs of modern 

buildings, it is not enough to represent only their 

geometrical information, but also to simulate its 

structural performances, analyse the 

environmental features, understand its energy 

consumption, together with the control and 

management of the construction process. 

Building Information Modelling (BIM) has 

been considered as a valid solution since it 

enables the control of the design process beyond 

the traditional three-dimensional design 

(Eastman et al., 2008). It has spread rapidly in the 

professional market in the last decades (Arayici et 

al., 2011). In Europe, BIM model submission has 

replaced the traditional approaches in public 

competitions, providing solid support in the 

management of the building’s life cycle.  

Despite the rapid spread of BIM methodology 

in the professional market worldwide, its 

adoption remains still limited (Yilei Huang, 2018). 

In this vein, many Architecture programmes have 

introduced BIM in their teaching, and several 

studies have been conducted to analyse the 

challenges of integrating BIM into architecture 

education  (Kim, 2012; Kocaturk & Kiviniemi, 2013; 

Macdonald, 2012; Morganti et al., 2023; 

Puolitaival & Forsythe, 2016; Sabongi, 2009; 

Taylor et al., 2014; Wang et al., 2020; Wu & Issa, 

2014). 
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RESEARCH CONTEXT, AIM AND 
QUESTIONS 

During the academic year 23/24, the 

undergraduate curriculum review at Xi’an 

Jiaotong-Liverpool University (XJTLU) was 

performed to update the programmes with 

cutting-edge knowledge and to provide high-

quality teaching that also considers the 

international job market needs. In parallel, the 

Architecture programme needed to be 

reaccredited by the Royal Institute of British 

Architects (RIBA), which evaluates compliance 

with international standards in architectural 

education (RIBA, 2020). Among these standards, 

the integration of BIM is increasingly emphasized 

as a necessary component of professional 

preparedness (Wu & Rinker, 2013). 

These events present an excellent opportunity 

to integrate BIM into the Architecture Programme 

at XJTLU. This implementation is expected to 

enhance students' learning experience and 

professional skills, making them more 

competitive in the job market  (Wu & Issa, 2014). 

Additionally, a structured BIM instruction will 

bring the programme in line with international 

architecture programmes. 

Research questions include: 

1. How can BIM be properly embedded in

architectural education?

2. What are the challenges in shifting the

representation of architectural design from

geometrical-based to data-based?

3. How will this change affect students’ opinions

regarding the architectural profession?

LITERATURE REVIEW 

BIM has gradually been integrated into 

architecture curricula worldwide since the mid-

2000s (Sabongi, 2009). Early integration efforts 

were driven by industry demand for BIM-skilled 

graduates (Yilei Huang, 2018). In response, many 

architecture programmes introduced BIM 

through new courses, and numerous studies 

began analysing effective BIM pedagogy (Paul 

Coates et al., 2023). Several countries have led in 

this educational shift such as UK, USA and India 

(Abdirad & Dossick, 2016; Burcin Becerik-Gerber 

et al., 2011; Gu & London, 2010; Hossain & Bin 

Zaman, 2022; Shenton III et al., 2014). Pedagogical 

strategies in these contexts include curriculum 

restructuring to incorporate BIM across multiple 

courses (rather than a single elective), 

development of students’ digital literacy with BIM 

tools, collaborative teaching methods, and 

updated assessment frameworks that evaluate 

BIM-enabled teamwork and information 

management alongside design quality (Kim, 2012; 

Macdonald, 2012; Yilei Huang, 2018). In contrast 

to the global trend, BIM integration in Chinese 

architecture education has been much slower. 

Many Chinese architecture programs have only 

recently begun offering BIM modules (Peng et al., 

2022; Tang et al., 2015). This delay in educational 

integration contributes to a less BIM oriented 

workforce compared to their international peers, 

reflecting disparities in curriculum development 

and collaboration opportunities (Wang et al., 

2020). 

METHODOLOGY 
The present action project started by analysing all 

the programme’s modules to identify the most 

appropriate one where BIM can be included. 

During this process, low-year modules were 

excluded since the students do not have enough 

knowledge in building components, impacting 

their use of “Family” in Revit. Additionally,  studio-

based modules have been excluded since 

they have different teaching aims (Figure 1). 
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After discussed with the Head of the 

Department and the Undergraduate Programme 

Director, it has been individuated the module that 

focuses on Professional Practise (Module Code: 

ARC306). It is a Year 4, 5 credits, 10 weeks module 

in semester 2 that “examines tools and technical 

skills required for procuring and delivering 

architectural projects” (From the Module 

Handbook). Here students could explore the BIM 

potentialities throughout the Module’s teaching 

contents that include interdisciplinary 

collaboration, building component accounting, 

regulation compliance check, together with the 

construction processes management. In this way, 

students can implement the theoretical 

knowledge from the lectures using BIM 

methodology. This research project used 

Autodesk Revit, a worldwide mainstream BIM 

software that provides educational licenses. 

Students were required to complete an online 

training provided by the University for Revit and 

submit the certificate at the beginning of the 

module. In this way, students can have basic 

knowledge and familiarity with the software. The 

teaching activities were spread over 9 weeks, 

including lectures and in-class exercises. 

Considering the large number of students and in-

class lecture time limitations, notes were released 

at the end of the lectures. In addition, an online 

forum has been created to discuss problems 

encountered during the exercise. It is then 

possible to collectively resolve frequent questions 

and it is expected that students help each other. 

The implementation of the BIM is aligned with 

the module’s syllabus (as follows), and the 

schedule of the teaching contents is shown in 

Figure 2.  

 Introduction to Professional Practice

 Forms of trading and business

organisations suitable for architectural

practice

 The organisation and management of

an architecture practice

Figure 1. 

methodology 

workflow 
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 Introduction to how buildings are

designed and built in the context of

architectural and professional practice

and the framework of the construction

within which it operates

 Management of the design process

 Understanding the design process

 Introduction to the regulatory

procedures for design and construction

 Planning the design

 Understanding clients

 Identification of client needs and

development of the brief

 Design cost and quality control

 Design & buildability

 Risk management at the design stage

 Addressing the lifecycle issues of

projects at the design stage

 Management of the UK and Chinese

design regulatory obligations, including

UK codes and regulations addressing

RIBA GC10.3.

 Addressing health and safety concerns

throughout the whole life cycle of a

building at the design stage, based on 

the UK and Chinese regulations. 

 Management theories and business

skills for architects.

Students' learning was evaluated through an 

assignment with submission, composed of three 

steps and specific exercises were designed:  

1. Interface familiarisation;

2. Objects modelling;

3. Information management.

Step 1, students were asked to provide a 

description of an existing building, composed of 

a building’s structure.  Students should extract as 

much information as possible from it, which could 

be geometrical, architectural, and mechanical 

properties. These tasks are also a common 

practice in the professional career, where the 

client with the existing building asks architects to 

provide an architectural design.  

Figure 2. Teaching 

contents 

scheduling. 
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Step 2, in the following weeks students were 

asked to propose an architectural design that 

implements and model building components. 

During this process, students were presented with 

a platform where they could download loadable 

families with products from real-world 

manufacturers.  

Step 3, the capability to manage data was 

evaluated by building components accounting 

and construction process management. The 

former is correlated with the cost estimation and 

regulations compliance check, while the latter 

implies the formulation of a sequence of building 

activities where students can experiment with 

theories from the lectures. In addition, it is 

possible to combine this information to simulate 

economic perspectives in different construction 

phases.  

The last weeks were dedicated to the project 

review. One-to-one tutorials were provided to 

prepare students’ final submission. 

The assignment was one of three module 

coursework, weighted 25% of the overall marks. It 

has been proposed as group work, composed of 

3-4 students. Formative feedback was provided to

students during the tutorial and tutor’s office

time.

At the end of the module, students were 

asked to write a critical reflection and to evaluate 

their learning experience with BIM by an online 

questionnaire (Appendix 1: Questionnaire).  The 

questionnaire was submitted to the University 

Research Ethics Review Panel, and their approval 

was obtained. 

DISCUSSION 
This year the modules had 142 students and 69 of 

them voluntarily participated in the survey. The 

majority were Year 4 students enrolled for the first 

time with a few of them repeating. Their previous 

familiarity with BIM is synthesised in Figure 3. It 

has been noticed that there is a misunderstanding 

between ArchiCAD and AutoCAD. The first is a 

BIM software while the latter is based on 

traditional CAD. This confusion has been clarified 

during the lecture. 

The questions 4-5-6 evaluated the quality of 

the teaching by asking them to provide a 

numerical evaluation (0 strongly disagree, 5 

strongly agree) of their experience with BIM 

methodology: its usefulness (Question 4), 

difficulty (Question 5), and personal effort in 

learning it (Question 6). It can be concluded that 

the teaching was successful since 64 students 

over 69 (almost 90%) agreed that BIM could be 

beneficial to Architectural and Engineering 

Design (Figure 4). Among the benefits, students

confirmed BIM's potential in enhancing 

collaborative design and effectively integrating 

physical information that enables performances 

evaluation, followed by the real-time update of 

views and information, quantities accounting 

and construction phases management (Figure 5). 

At the same time, students find the 

BIM methodology challenging (Figure 4, 

Questions 5 & 6). In particular, most of the 

challenges are related to no familiarity with 

the user interface (almost 80% of the replies), 

different modelling strategies, and lack of time 

(Figure 6). 

Figure 3. 

Combined bars 

chart for Question 

2 and 3. 
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a. How easily geometrical model can be created

b. Multidisciplinary collaboration

c. Real time updates of views and information

d. Physical properties integration that allows

performance analysis

e. Objects provided by real world industries

f. Quantities accounting

g. Construction phases management

a. No difficulties have been encountered (2)

b. Different modelling strategy (39)

c. Not familiar with the user interface (53)

d. Insufficient time (34)

e. Other (1)

Figure 6 

Bars chart for 

question 8: 

difficulties in 

leaning BIM 
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Combined chart 
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4, 5, and 6. 

Figure 5 

Bars chart for 

question 7: 

benefits in using 

BIM. 

382 | eCAADe 43 – Volume 1 – Confluence



88%

12%

YES

NO

69%

28%

3%

Yes

Will not work in
the AEC industry

No

a. I am more familiar with CAD software and

don’t want to learn new software (9)

b. Will not work in the AEC industry (14)

c. BIM is not commonly used in China (8)

d. It is too difficult to use (4)

The effectiveness of BIM in the Architectural 

design process is evaluated via questions 9 and 

10, asking if they will recommend the use of BIM 

to other professionals and if they will consider 

using BIM in their professional careers. Near 90% 

of them replied that they will recommend BIM to 

other professionals in the AEC industry (Figure 7) 

and almost 70% will consider BIM in their future 

careers (Figure 8). It is noteworthy that the answer 

to question 10 is influenced by 28% of students 

who will not work in the AEC industry anymore. 

Only 3% of students prefer to continue with 

traditional CAD software. 

Reasons why they do not want to use BIM 

have been investigated in Question 11 (Figure 9) 

as multiple choice. The result shows that besides 

those who have decided not to work in the AEC 

industry anymore, students prefer using a no-BIM 

software, also because of the low use of BIM in 

China. 

Students’ opinions about their learning 

experience can be improved is evaluated by the 

question 12 (Figure 10). More than half of the 

participants asked for more teaching time. This 

can be interpreted as students genuinely want to 

learn more about BIM methodology, considering 

that they replied positively to question 9. 

Additionally, it has been suggested that the use 

of BIM be extended in other modules and/or have 

a dedicated optional module. It has also been 

suggested a different teaching mode, for 

example, allowing self-study by recorded videos. 

CONCLUSION AND FUTURE 
DEVELOPMENTS 
The present action research successfully 

introduced BIM to a group of students, most of 

whom were not familiar with this methodology 

(Questions 2, 3). The teaching contents have been 

confirmed as effective in introducing its benefits 

(Questions 4, 5, 6, 7, 8, 9, 10). In particular, almost 

90% of the students consider BIM helpful in the 

AEC professional career and will recommend BIM 

Figure 7. 

Pie chart for the 

question 9 

Figure 8. 

Pie chart for the 

question 10 

Figure 9 

Bars chart for the 

question 11 
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to other professionals in Architectural and 

Engineering disciplines.  

 

 

 

 

a. More time, for example by increasing tutorial

hours (43)

b. More familiar with no-BIM software and do

not  want to learn a new software (16)

c. Different teaching modes, for example self-

study using recorded videos (23)

d. Include the teaching of BIM software in more

modules (20)

e. Have a dedicated optional module focusing

on BIM (22)

f. Other (3)

It has been individuated reasons of no interest 

in BIM methodology (Question 11), which consists 

mainly that it is not commonly used in China. At 

the same time, since adopting a different 

modelling mindset compared with traditional 

geometrical modelling, the learning of BIM still 

remains a difficult process (Questions 5, 6, 7). In 

this regard, students suggested increasing the 

teaching of BIM and implementing it in other 

modules. In addition, video recordings of the 

lectures could be provided to enhance students 

learning experience.  

It can be concluded that the present project 

has successfully introduced the BIM methodology 

into an Architectural programme in China, 

aligning it with the international educational 

standards, and providing competitiveness to 

students in the job market. 
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