DOI: https:/doi.org/10.13161/kibim 2023.133.021
oL X2 =

BIM 20} M2 X|Al $3

gt

et ChatGPTE]

Evaluating ChatGPT’s Competency in BIM Related Knowledge

via the Korean BIM Expertise Exam

Hxi), 224, 284°, YR, ads’
Choi, Jiwon" - Koo, Bonsang? - Yu, Youngsu® - Jeong, Yujeong® - Ham, Namhyuk”

Received June 16, 2023; Received September 05, 2023 / Accepted September 10, 2023

ABSTRACT: ChatGPT, a chatbot based on GPT large language models, has gained immense popularity among the general public as well
as domain professionals. To assess its proficiency in specialized fields, ChatGPT was tested on mainstream exams like the bar exam and
medical licensing tests. This study evaluated ChatGPT's ability to answer questions related to Building Information Modeling (BIM) by
testing it on Korea's BIM expertise exam, focusing primarily on multiple-choice problems. Both GPT-3.5 and GPT-4 were tested by
prompting them to provide the correct answers to three years' worth of exams, totaling 150 questions. The results showed that both
versions passed the test with average scores of 68 and 85, respectively. GPT-4 performed particularly well in categories related to 'BIM
software' and 'Smart Construction technology'. However, it did not fare well in 'BIM applications'. Both versions were more proficient with
short-answer choices than with sentence-length answers. Additionally, GPT-4 struggled with questions related to BIM policies and
regulations specific to the Korean industry. Such limitations might be addressed by using tools like LangChain, which allow for feeding
domain-specific documents to customize ChatGPT's responses. These advancements are anticipated to enhance ChatGPT's utility as a

virtual assistant for BIM education and modeling automation.
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Figure 1, Three steps of method for reinforcement learning
(Introducing ChatGPT(2022, November 30) OpenAl:
https://openai.com/blog/chatgpt)
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7F ZXSICHKung et al,, 2023; Kasai et al,, 2023).
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Figure 2, GPT performance on academic and
professional exams(OpenAl, 2023)
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Table 1. Problem categories for the BIM expertise exam

Type

Content

BIM generalities

BIM concepts and purpose, BIM system

and policy
BIM 3D visualization, Simulation,
S Engineering analytics, Reviewing
applications
volume, etc,
BIM Environment establishment

environment
establishment

requirements for BIM application in
design and construction

BIM software

Software type, Ul(User interface),
Family, Object oriented and parametric

modeling
Smart Laser scanning, Drone, AR(Augmented
construction |Reality)/VR(Virtual Reality), loT(Internet
technology of Things), Al, etc,
34 x| =8 s BH 57 R¥E=E Figure 32t 20|
‘BIM LBEAISP0| 45%2 712 ot OC20 2 ‘BM 24
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Figure 3. Distribution of questions by type (average)

Example of short-answer question
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ispg 37 | 74 | 32 | 64 | 33 | 66 | 34 | 68
G_F;T 44 88 42 84 42 84 | 427 | 85
Total | 50 | 100 | 50 | 100 | 50 | 100 | 50 | 100
@ Short-answer question Passing 30 | 60 | 30 | 60 | 30 | 60 | 30 | 60
@ Essay question Score

GPT-4 Average(85)

Figure 5. Percentage of short—answer/essay question

‘GPT-3.5 Average(68)
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Figure 7. Performance of ChatGPT by question type
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Example of ‘Smart Construction technology’
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() Correct answer = Answer of ChatGPT

Figure 8. Example of ChatGPT correct answers

26 Journal of KIBIM Vol.13, No.3 (2023)

Figure 80{ GPT- 47}7%0 HOIBIM AZEQ 0 & <ADf
E 7|’ 28 12|11 Figure 90lME ‘BM 22 2Hl0IM @F
9| OAIE HAlSIRACE,

Examples of ‘BIM applications’

Example 1
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Example 2
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Figure 9. Examples of ChatGPT incorrect answers
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Short-answer question Essay question

Figure 10. ChatGPT performance with respect to
short—answer vs. essay questions
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Figure 11, Example of ChatGPT correct/incorrect answers
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