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Abstract: Off-site construction (OSC) is an architectural approach involving the prefabrication of 

building structures, components, parts, and equipment in a factory, followed by transportation to the 

construction site for assembly and installation. This method is particularly suitable for buildings with 

simple, repetitive structures and straightforward processes, such as hospitals, hotels, and schools. 

However, the inherent prefabrication characteristic has led to a widespread negative perception among 

the general public, resulting in significant resistance, especially from parents, concerning educational 

buildings utilizing OSC. In response, this study targeted users currently employing OSC in institutional 

buildings to analyze critical perception factors and derive avenues for enhancing the activation of OSC 

methods. The survey, categorized into seven factors, revealed that safety factors received the most 

positive responses, while social factors were identified as the most negatively perceived. The analysis 

of improvement requirements for OSC indicated that addressing issues related to hazardous material 

exposure and improving air quality are crucial in the equipment and eco-friendly aspects. In terms of 

design and usability improvement, maintaining harmony with the surrounding environment was 

identified as essential. Ultimately, this study anticipates the activation of OSC through the analysis of 

user perceptions and improvement suggestions for each OSC factor. 
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1. INTRODUCTION 

Amid various issues such as declining productivity, deteriorating building quality, and increasing 

safety concerns in the recent construction industry, Off-Site Construction (OSC) has been suggested as 

an alternative solution [1]. OSC is a construction method where building elements, components, pre-

assembled parts, and modular units are produced off-site and transported to the construction site for 

assembly and installation, differing from traditional on-site construction methods [1]. In contrast to 

traditional on-site construction, OSC entails the prefabrication of architectural components in a factory, 

facilitating standardized processes and heightened quality. 

OSC is gaining global attention for its ability to simultaneously enhance construction project speed, 

cost-efficiency, and overall building quality. According to a report by Allied Market Research (2021), 

billio$130.4atestimatedismarketOSCglobalthe $235.46togrowtoexpectedisand2020ofasn

billion by 2030 (with a CAGR of 5.9%) [2]. 

Leveraging the advantages of OSC buildings, there is a growing interest in applying them to public 

buildings, especially schools. In response to overcrowded classrooms, the Korean Ministry of Education 

has proposed a comprehensive plan for educational recovery, suggesting the inclusion of modular 

classrooms in new and expanded schools and placing modular classrooms in schools facing temporary 

overcrowding issues [3]. However, the application of such innovative construction methods has sparked 

negative perceptions and concerns among some users, particularly in institutional construction centered 

around educational facilities. The introduction of OSC in public building construction, especially in 

educational institutions, has faced significant opposition from parents and education stakeholders. 
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Therefore, it is necessary to draw conclusions based on objectively collected data from real users of 

OSC public buildings, comparing public perceptions and addressing negative concerns. Hence, this 

study aims to investigate users' perceptions based on the impact factors of OSC buildings through a 

survey and derive improvement measures.  

2 LITERATURE REVIEW 

In the midst of revolutionary changes in the construction industry, there is a burgeoning research 

focus on the activation of buildings using innovative OSC methods. A preceding study [4] defined 

project characteristics influencing construction difficulty based on the selection of OSC methods 

through prior research surveys. Expert consultation was employed to calculate construction difficulty 

indices for each method. Subsequently, a decision-making system capable of selecting the optimal 

construction method based on project characteristics and cost considerations was developed. Virtual 

data input simulations were conducted to validate the utility of the decision-making system. In specific 

construction methods, a case study [5] delved into detailed indicators and methodologies for analyzing 

the cost-effectiveness of OSC implementation in on-site activities, particularly in the context of Precast 

Concrete (PC) methods, drawing from existing literature and prior research. Furthermore, another study 

[6] conducted an IPA survey on the core success factors of OSC, deriving key improvement factors to 

enhance the adoption and utility of OSC in South Korea. However, it is notable that these studies 

primarily targeted OSC industry experts through surveys, leaving a gap in research focusing on actual 

users who may not be experts in the field. 

Therefore, this study aims to analyze key perception factors of OSC buildings by actual users who 

are experiencing OSC buildings, hindered by negative perceptions from the general public. Through a 

survey, the study intends to derive strategies to promote the activation of OSC methodologies.  

3. RESEARCH OBJECTIVE AND METODOLOGY 

The main objective of this study is to examine whether users of OSC buildings perceive a negative 

perception similar to that of the general public. The goal is to identify modular improvement suggestions 

from the perspective of users. To achieve this, a survey and interviews are planned with non-architecture 

professionals working in OSC educational facilities. To facilitate smooth execution, the study has been 

limited to Korea, where negative perceptions of the introduction of OSC buildings are assumed.  

The research consists of three phases, as illustrated in Figure 1. First, existing literature will be 

reviewed to derive modular requirements for OSC methods, school construction, and public facility 

construction. Subsequently, the identified factors will be categorized, and survey questions will be 

formulated in a way that non-experts can understand. Responses to the questions will be quantitatively 

assessed using a Likert Scale, with answers rated on a scale of 'Strongly Disagree' 1 point, 'Disagree' 2 

points, 'Neutral' 3 points, 'Agree' 4 points, and 'Strongly Agree' 5 points. Positive responses, including 

'Strongly Agree' and 'Agree,' will be classified as positive, while negative responses, including 'Strongly 

Disagree' and 'Disagree,' will be categorized as negative for analysis. Finally, interviews will be 

conducted to collect improvement suggestions and consolidate opinions. 

Figure 1. Methodology of the research 
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4. FACTORS BASED ON THE REQUIREMENTS OF OSC BUILDINGS 

We gathered 25 prior studies focused on the OSC industry, public facility construction, and school 

construction [7-31]. Extracting and categorizing the requirements of OSC buildings resulted in a total 

of seven factors, as summarized in Table 1: facility and environmental factors, structural factors, 

architectural design and usability factors, quality and construction/management factors, construction 

and maintenance factors, safety factors, and social factors. 

 

Table 1. OSC building factor-specific requirements and significance 

Division Requirements Significance 

1. Facility and 

Environmental 

The Presence of Environmental 

Friendliness in OSC Buildings 

Is environmental friendliness necessary for eco-

friendly school construction? 

Can greenhouse gas reduction be effectively 

achieved? 

Reduction Degree of Waste in OSC 

Buildings 

Is waste reduction possible through OSC 

construction? 

Degradation Level of Indoor Air Quality 

in OSC Buildings 

Is improvement needed for indoor air quality 

degradation? 

Existence of Sustainability in OSC 

Buildings 

Is OSC construction sustainable? 

Degree of Lighting and Illumination 

Adequacy in OSC Buildings 

Is effort required for ensuring adequate lighting 

and illumination? 

2. Structural Existence of Performance Standards in 

OSC Buildings 

Are specific performance criteria established? 

Degree of Structural Design in OSC 

Buildings 

Can the floor plan be designed in various shapes? 

Is remodeling and spatial change of the structure 

facilitated? 

Selection of Appropriate Structure in OSC 

Buildings 

Can a structure be selected according to specific 

situations? 

Stability of PC Component Junction - 

Stable or Unstable 

Does the PC structure meet the required 

structural performance? 

3. 

Architectural 

Design and 

Usability 

Harmony with Surrounding Buildings in 

OSC Buildings 

Is it aesthetically harmonious with the 

surrounding environment? 

Feasibility of Applying Design to OSC 

Buildings 

Is the application of universal design feasible? 

Occurrence of Vibration in OSC 

Buildings - Present or Absent 

Vibration measurement. Does the evaluation 

comply with ISO10137 residential standards? 

Assurance of Quality in OSC Buildings Does the design meet the required quality level? 

Possibility of Noise Generation in OSC 

Buildings 

Does the design comply with quality evaluation 

criteria? 

Does the soundproofing performance of OSC 

construction meet the standards? 

For remodeling projects, is there a need for pre- 

and post-measures for factors that may cause 

complaints? 
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4. Quality and 

Construction 

Management 

Presence of Inspection for OSC 

Components 

Is there a need for quality inspection of PC 

components? 

Performance Level of Waterproofing 

Method for OSC Components 

Does the waterproofing performance of OSC 

construction meet the standards? 

5. 

Construction 

and 

Maintenance 

Feasibility of Progress Management in 

OSC Construction 

Is it possible to achieve air reduction through the 

use of progress management in public 

construction projects? 

Potential for Cost Reduction in OSC 

Construction 

Can cost-saving effects be obtained by utilizing 

factory-produced modular components? 

Existence of Facility Management Plan 

for OSC Buildings 

Is there a need for facility management processes 

for PC structures? 

Ease of Maintenance for PC Components Can maintenance of PC components be made 

easy? 

Potential for Reduction of Fine Dust in 

OSC Buildings 

Is it possible to reduce fine dust through 

remodeling? 

6. Safety Ensuring Fire Safety in OSC Buildings Is the stability of the fire safety of modular 

buildings secured? 

Existence of Specialized Planning for 

OSC Construction 

Is there a plan for the transportation of PC 

components, considering the balance and 

movement? 

Methods to Ensure Durability of OSC 

Buildings 

Are standards established for the cover thickness 

of reinforcing bars and the quality of concrete? 

Availability of Seismic Safety 

Management Manual for OSC Buildings 

Is the seismic stability of OSC school buildings 

secured? 

Possibility of Traffic Accidents in OSC 

Construction 

Is the safety of students and workers considered 

during the transportation of PC components? 

Reduction in Occupational Safety 

Accidents in OSC Construction 

Is it possible to reduce risk factors for the health 

and stability of construction workers through 

OSC construction? 

7. Social Recognition of Container Usage in OSC 

Buildings 

Is it possible to change the negative perception 

of the traditional modular method, such as 

containers? 

Existence of Legislation for OSC 

Construction 

Can housing regulations be relaxed specifically 

for OSC buildings? 

Presence of Contractual Systems in OSC 

Construction 

Is a new contract system needed different from 

existing buildings? 

Decrease in Specialized Construction 

Workforce 

Will there be a decrease in specialized 

construction personnel when OSC construction 

becomes more prevalent? 

Distinction of Responsibilities in OSC 

Construction 

Can responsibilities be defined between material 

producers and constructors in case of defects? 

Possibility of Profit Reduction in OSC 

Construction 

Can the reduction in the role of constructors lead 

to a decrease in construction profits? 
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5. RESULTS OF THE SURVEY 

The total number of respondents is 13, and the survey targets professors and administrative staff 

currently working in modular school facilities. The survey was conducted remotely through a distributed 

link. The first part of the survey assessed the perceptions of OSC users regarding the seven influencing 

factors extracted from the requirements of OSC buildings (facility and environmental factors, structural 

factors, architectural design and usability factors, quality and construction/management factors, 

construction and maintenance factors, safety factors, and social factors). The results are presented in 

Figure 2. 

 

Figure 2. Perception survey on OSC factors 

 

 
 

Facility and environmental factors were generally perceived in a neutral manner, with 29% positive 

responses, 45% neutral responses, and 26% negative responses. Areas for improvement were identified, 

including air quality enhancement (40%), reduction of hazardous material exposure (40%), and 

enhancement of lighting and illumination (20%). 

 

5.1. Facility and Environmental Factors 

To assess perceptions regarding facilities and environmental factors, respondents were asked, "Do 

you think modular school buildings are more environmentally friendly compared to traditional school 

buildings?" The responses indicated a generally neutral stance, with 29% positive, 45% neutral, and 

26% negative opinions. Identified areas for improvement included air quality enhancement (40%), 

reduction of hazardous material exposure (40%), and improvement of lighting and illumination (20%). 

5.2. Structural Factors 

The evaluation of structural factors involved the question, "Does the classroom area, size, and height 

of the modular school building meet the requirements for the learning environment?" Structural factors 

were perceived neutrally, with 23% positive, 46% neutral, and 31% negative opinions. 

5.3. Architectural Design and Usability Factors 

To gauge perceptions of the design and usability of modular buildings, respondents were asked, "Are 

you satisfied with the quality of modular school buildings in terms of usability and design?" The 

architectural design and usability factors received predominantly positive responses, with 43% positive, 

24% neutral, and 33% negative opinions. Reasons for considering the quality (usability, design) as not 

excellent were identified, including harmony with the surrounding environment (60%), 

individualization of design (20%), and others (20%). 
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5.4. Quality and Construction Management Factors 

To ascertain users' perception of quality and construction management factors, the question was 

posed, "Are you satisfied with the waterproof performance of the modular school building?" Quality 

and construction management factors demonstrated largely positive opinions, with 43% positive, 36% 

neutral, and 21% negative opinions. 

5.5. Construction and Maintenance Factors 

The investigation of thoughts on construction and maintenance factors involved the question, "Do 

you think the facility management of modular school buildings is well-executed?" Construction and 

maintenance factors received predominantly positive responses, with 69% positive, 6% neutral, and 

25% negative opinions.  

5.6. Safety Factors 

To assess perceptions of safety factors, respondents were asked, "Do you think the safety of modular 

buildings is ensured against fire and earthquakes?" Safety factors were overwhelmingly positive, with 

79% positive, 14% neutral, and 7% negative opinions. This contrasts with the negative perceptions of 

the general public, who express concerns about safety issues such as building collapse. 

5.7. Social Factors 

Through the question, "What is the perception of surrounding parents, students, and teachers 

regarding modular school buildings?" social factors showed minimal differences, with 46% positive, 

8% neutral, and 46% negative opinions. 

6. DISCUSSION 

Free opinions regarding the improvement and suggestions for modular buildings were collected. The 

interview results generally revealed concerns about facilities and environmental factors. Specific 

improvement suggestions included the need for air conditioning in the hallways due to inadequate 

insulation, especially in vulnerability to summer heat, and the necessity for special waterproofing 

treatments to enable water cleaning on restroom floors. Additionally, it was suggested that electrical 

wiring should not be arranged in the restroom. These insights suggest that integrating considerations for 

facilities and environmental factors into future technological advancements for modular buildings could 

improve users' perceptions and foster widespread adoption. 

7. CONCLUSION 

This study conducted a survey targeting users actively engaged with modular school buildings, which 

have faced significant opposition from parents of students expected to utilize such structures. Through 

a comprehensive review of prior research, seven categories of modular requirements for OSC methods, 

school construction, and public facility construction were derived. The identified categories include 

facility and environmental factors, structural factors, architectural design and usability factors, quality 

and construction/management factors, construction and maintenance factors, safety factors, and social 

factors. A questionnaire was developed based on these categories to assess perceptions. In contrast to 

the negative views from the general public, it was found that the overall perception was positive, with a 

41% positive response rate. 

This study is constrained by a relatively small sample size of 19 participants and its focus on a specific 

geographical area, namely Korea. The analysis primarily involves determining positive or negative 

response ratios, lacking an in-depth exploration of participants' specific opinions. Future research 

endeavors to address these limitations by expanding the sample size, conducting detailed analyses of 

responses, exploring various aspects comprehensively, and considering cross-national comparisons to 

broaden the study's scope and enhance the reliability of its findings.  

The main objective of this study is to investigate the perceptions of users regarding modular school 

buildings and derive improvement suggestions based on their perspectives. The research aims to listen 

to the viewpoints of educational facility users who may hold negative perceptions about the introduction 

of OSC buildings, ultimately contributing to garnering positive support for modular school architecture. 

As a result, this study is expected to provide systematic and valuable insights for the future adoption 
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and management of OSC school buildings, aiding decision-making processes in educational facility 

construction. 
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