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ABSTRACT 

The dissertation used a qualitative approach to explore BIM applications in a 

professional interior design setting and BIM users’ perception in practice. An interior 

architecture firm in Dallas where the research worked as an architectural technician 

was the place for field observation participant. Field notes, memos, and log books 

were used to record phenomena and events throughout the firm operation while BIM 

software had been applied. To make the dissertation more trustworthy, interviews 

with BIM users was also performed inside and outside the firm. A total of ten in-

house employees with one to nine years’ Revit working experience and six free BIM 

users were recruited to form the sampling for the interview data collection method. 

Grounded theory method was implemented using Sociotechnical System (STS) theory 

to direct the analysis themes.  

The analyzed results showed that adaptability and responsible autonomy of 

BIM application s were salient features in the interior design process when the firm 

moved from traditional hand drawing and CAD tool to BIM technology. The 

implementation of BIM in three scenarios of interior design process reflected an 

adaptation of the new technology to the existing organization. The BIM transition 

affected not only the firm but also its staff as well. BIM users primarily were in favor 

of the BIM applications with some negative responses from senior staff. However, the 

BIM usage was limited in simple tasks instead of a complete deployment for high-

level implications. Future research was intended using experimental studies to test 

relationships among AEC stakeholders and outcomes to evaluate the effectiveness of 

BIM usage in interior design. 
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Chapter I 

INTRODUCTION 

 Building Information Modeling as abbreviated BIM actually is not a new 

concept but has been an idea in CAD technology for a long time (Ibrahim & 

Krawczyk, 2003). Due to the increased capacity of personal computers recently, BIM 

has been regarded as a mainstream for commercial building and design software. 

While Graphisoft ArchiCAD Virtual Building concept may have been the first 

commercially available package that utilized the building model, Autodesk Revit is 

now being considered the same concept of BIM (Cory & Sah, 2009). So far, more and 

more CAD software have been built around this concept.   

 BIM is an intelligent model-based process that provides insight to help people 

plan, design, construct, and manage buildings and infrastructure. Architectural BIM 

design applications let users mix 3D modeled objects with 2D drawn sections, 

allowing users to determine the level of 3D detailing while still being able to produce 

complete drawings. Traditional building design was largely reliant upon two-

dimensional technical drawings (plans, elevations, sections, etc.). Building 

information modeling extends this beyond 3D, augmenting the three primary spatial 

dimensions (width, height and depth) with time as the fourth dimension (4D) and cost 

as the fifth (5D). BIM therefore covers more than just geometry. It also covers spatial 

relationships, light analysis, geographic information, and quantities and properties of 

building components. 

 A large number of companies throughout the world are carrying out projects 

that involve BIM processes. BIM is one of the most promising developments in the 
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architecture, engineering, and construction (AEC) industries (Eastman, Teicholz, 

Sacks, & Liston, 2011). However, the transition process from traditional design 

methods and CAD technology applications to BIM process is not an easy and smooth 

task, which requires knowledge of interoperability. Especially, in design firms which 

deal with interior design projects or interior-related aspects, their approaches to BIM 

technology seem to be more difficult due to the characteristic of interior design 

project and such issues as project scope, size, staff ability, clients’ knowledge, and so 

on. Moreover, interior-related projects usually require a relationship with architectural 

issues which will generate more complicated approaches to designers and 

stakeholders. Therefore, BIM applications in interior field need to be concerned more 

by scientific community. 

 The current study focuses on applications of BIM software (Autodesk Revit) 

in a professional interior design firm. There is some research about BIM in interior 

design field but little deals with the way that designers actually apply BIM in their 

daily tasks. This research wants to find out protocols which have been used in 

professional practice for interior design. 

Problem Statements 

Research problems can be recapped as follows: 

 The understanding about BIM as a different approach in design 

community in comparison to traditional design process and earlier 

CAD applications in architecture, engineering and construction (AEC) 

industry and interior design as a sub-field. 
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 A typical protocol for BIM software usage in a professional 

environment of interior design has not been shaped yet. 

 The difficulties interior design firms and employees have to face in the 

practical transition from traditional design process and CAD approach 

to BIM platform. 

In the twenty three years since the term “Building Information Modeling” or 

BIM was first brought in the AEC industry (Nederveen & Tolman, 1992), it has gone 

from being a buzzword with a handful of early adopters to the centerpiece of AEC 

technology. The BIM technology actually encompasses all aspects of the design, 

engineering and operation of a building. Most of the firms in AEC industry have been 

using BIM for nearly all of their projects and already left behind their earlier, 

drawing-based, CAD technologies. Other firms also are moving from CAD to BIM 

with their own strategies. Almost all the established AEC technology vendors are now 

offering BIM solutions as instead of earlier CAD solutions as the key technology. 

Moreover, the number of new technology providers that are developing add-on 

solutions to extend the capabilities of the main BIM applications in various ways is 

growing at an exponential pace. Briefly, BIM has not only come into the AEC 

industry but has literally taken it over, which is particularly remarkable in an industry 

that has historically been notoriously resistant to change. 

 BIM is not just a technology change but it is more crucial than that is a process 

change. Using BIM technology, a facility is represented by intelligent objects that 

carry detailed information about them and also understand their relationship with 

other objects in the building model. BIM not only changes how building drawings and 
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visualizations are created, but also dramatically changes all of the key processes 

involved in putting a building together: how the client’s programmatic requirements 

are captured and used to develop space plans and early-stage concepts; how design 

alternatives are analyzed for aspects such as energy, structure, spatial configuration, 

way-finding, cost, constructability, and so on; how multiple team members 

collaborate on a design, within a single disciplines as well as across multiple 

disciplines; how the building is actually constructed, including the fabrication of 

different components by sub-constructors; and how, after construction, the building 

facility is operated and maintained. BIM affects each of these processes by bringing in 

more intelligence and greater efficiency. It also goes over and beyond improving 

existing processes by enabling entirely new capabilities, such as checking a 

multidisciplinary model for conflicts prior to construction, automatically checking a 

design for satisfaction of building codes, enabling a distributed team to work 

simultaneously on a project in real time, and constructing a building directly from a 

model, thereby passing 2D drawings altogether. It is hardly surprising, then, to find 

that BIM has also become the catalyst for significant process and contractual changes 

in the AEC industry such as the growing move towards IPD or Integrated Project 

Delivery. 

Purpose of the Study 

 The purposes of research are to (1) examine the current using of BIM software 

for interior design practices, (2) explore the transition from traditional design process 

and CAD platform to BIM approach in terms of personal usage and organizational 

applications in interior design, and (3) understand professionals’ point of views about 
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BIM software itself and in comparison to other design tools (hand-drawing and CAD 

software). 

Research Questions 

 The main research questions which this research project strives to answer are 

(1) How has BIM software been being applied in interior design practice? and (2) 

What are professionals’ attitude  towards transition from traditional and CAD tools to 

a BIM platform in interior design process? 

Theoretical/Conceptual Framework 

 The applications of BIM in a design firm need to be developed to the extent 

that all aspects of the system can be synchronized and work together. This process can 

be considered as a sociotechnical system (STS) in which BIM technology and other 

including factors are technical issues and human aspects are social issues. STS in 

organizational development is an approach to complex organizational work design 

that recognizes the interaction between people and technology in workplaces. The 

term also refers to the interaction between society's complex infrastructures and 

human behavior. In this sense, society itself, and most of its substructures, are 

complex sociotechnical systems. The term sociotechnical systems was coined by Eric 

Trist, Ken Bamforth and Fred Emery , World War II era, based on their work with 

workers in English coal mines at the Tavistock Institute in London (Trist, 1981; Long, 

2013). 

Sociotechnical system pertains to theory regarding the social aspects of people 

and society and technical aspects of organizational structure and processes. Here, 

technical does not necessarily imply material technology. The focus is on procedures 
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and related knowledge; in other words, it refers to the ancient Greek term logos. 

“Technical” is a term used to refer to structure and a broader sense of technicalities. 

Sociotechnical refers to the interrelatedness of social and technical aspects of an 

organization or the society as a whole. Sociotechnical theory therefore is about joint 

optimization, with a shared emphasis on achievement of both excellence in technical 

performance and quality in people's work lives. Sociotechnical theory, as distinct 

from sociotechnical systems, proposes a number of different ways of achieving joint 

optimization. They are usually based on designing different kinds of organization, 

ones in which the relationships between socio and technical elements lead to the 

emergence of productivity and wellbeing. 

For this reason, neither qualitative research nor quantitative research 

separately can explain or account for the consequences that BIM affects AEC industry 

in general and interior design in particular. The combination of multiple methods with 

a qualitative driven approach would be the best way to deal with this study. 

Assumptions 

There are three predictions speculated following the researcher’s experience 

and research objectives: (1) professional individuals consider BIM software 

applications just a different tool in comparison to traditional hand-drawing techniques 

and CAD software, (2) general attitude towards BIM software transition is 

uncomfortable, and (3) young people and CAD-experienced professionals have 

advantages in acquiring BIM skills over older and CAD-inexperienced individuals. 

Definition of Terms 
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 Design–bid–build (or design/bid/build, and abbreviated D–B–B or D/B/B 

accordingly), also known as Design–tender (or "design/tender") traditional method or 

hard-bid, is a project delivery method in which the agency or owner contracts with 

separate entities for the design and construction of a project (Eastman, Teicholz, 

Sacks, & Liston, 2011). 

IDP Integrated Project Delivery is a relatively new procurement process that is 

gaining popularity as the use of BIM expands and the AEC facility management 

(AEC/FM) industry learns how to use this technology to support integrated teams 

(Eastman, Teicholz, Sacks, & Liston, 2011). 

 DB Design-Build process was developed to consolidate responsibility for 

design and construction into a single contracting entity and simplify the 

administration of tasks for the owner (Beard et al. 2005) 

Construction management (CM) at-risk is a process that allows the client of a 

project to choose the CM before the design stage is complete (Eastman, Teicholz, 

Sacks, & Liston, 2011). 

 DFX Drawing eXchange Format 

 IFC Industry Foundation Class is one of the two main building product data 

models for building planning, design, construction and management. 

 Interoperability is the ability to exchange data between applications, which 

smoothes workflows and sometimes facilitates their automation (Eastman, Teicholz, 

Sacks, & Liston, 2011). 

Parametric design is a process based on algorithmic thinking that enables the 

expression of parameters and rules that, together, define, encode and clarify the 
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relationship between design intent and design response (Jabi, Johnson, Woodbury, 

2013; Woodbury, 2010). 

 NBIMS National BIM Standard 

 IIDA (International Interior Design Association) was founded in 1994 as the 

result of a merger of the Institute of Business Designers (IBD); the International 

Society of Interior Designers (ISID); and the Council of Federal Interior Designers 

(CFID). The goal of the merger was to create an international association with a 

united mission that would represent Interior Designers worldwide. Since that date, 

IIDA has worked to convene communities of Interior Designers across regions and 

specialties representing the interests for the entire community. 

 ASID The American Society of Interior Designers is a community of people 

— designers, industry representatives, educators and students — committed to interior 

design. Through education, knowledge sharing, advocacy, community building and 

outreach, we strive to advance the interior design profession and, in the process, to 

demonstrate and celebrate the power of design to positively change people’s lives. 

More than 24,000 members engage in a variety of professional programs and 

activities through a network of 48 chapters throughout the United States and Canada. 

You can learn more about our latest initiatives by reviewing our strategic plan. 

Founded in 1975, ASID is the oldest, largest and leading professional 

organization for interior designers. The rich, vibrant history of the organization goes 

back much further, to the founding of its predecessor organizations, the American 

Institute of Interior Designers (AID) and the National Society of Interior Designers 

(NSID). The History of ASID: 30 Years of Advancing the Interior Design Profession 
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was published in 2005 to commemorate the achievements of the Society's first three 

decades. 

ASID inspires and enriches our members by promoting the value of interior 

design, while providing indispensable knowledge and experiences that build 

relationships. The Society’s nearly 13,500 practicing interior designers work in all 

areas of commercial and residential design. Professional members of ASID must pass 

rigorous acceptance standards, including a combination of accredited design 

education and/or full-time work experience and passage of a two-day accreditation 

examination administered by the National Council for Interior Design Qualification 

(NCIDQ). 

ASID Industry Partners include more than 2,000 Industry Partner member 

companies with 6,000 individual representatives, uniting the professional designer 

with manufacturers of design-related products and services. 

The Society's membership also includes nearly 5,000 students of interior 

design. ASID has more than 280 student chapters at colleges, universities and design 

schools with 2-year and 4-year programs throughout the U.S. as well as several 

"virtual" chapters through online institutions. 

Interior Decoration is the decoration of the inside homes and buildings, such 

as the decor and furnishings. 

Interior Design is “the art or process of designing the interior, often including 

the exterior, of a room or building.” An interior designer is someone who coordinates 

and manages such projects. Interior design is a multifaceted profession that includes 
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conceptual development, communicating with the stakeholders of a project and the 

management and execution of the design. 

Interior Architecture is the design of a space which has been created by 

structural boundaries and the human interaction within these boundaries. It can also 

be the initial design and plan for use, and then later redesign to accommodate a 

changed purpose, or a significantly revised design for adaptive reuse of the building 

shell. The latter is often part of sustainable architecture practices, conserving 

resources through "recycling" a structure by adaptive redesign. Generally referred to 

as the spatial art of environmental design, form and practice, interior architecture is 

the process through which the interiors of buildings are designed, concerned with all 

aspects of the human uses of structural spaces. Put simply, Interior Architecture is the 

design of an interior in architectural terms 

Delimitations 

 The study is delimited in its findings in the following ways: 

1. The amount of time for the applications of BIM concept in the firm selected 

might not be long enough for a deep description and the separate working schedules 

which designers work in the firm as well as the extent to which they use BIM. For 

example, designers who are working in the space planning step may apply BIM 

software more often than designers work in furniture fixtures and equipment (FF&E) 

step. Hence, some delimitation on the frequent level may occur beyond the control of 

this study. 

2. Computer power - software, hardware and platforms – might also create 

some unforeseen problems with the designers. This problem might occur during the 
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quantitative survey which can influence the result. Also, people who will answer in 

the surveys might not be in a good mood on the day, which deviate the outcomes in 

some extent. 

Limitations 

 The study is also limited in its findings in the following ways: 

1. The subjects of the study are limited to the employees who have been 

working at an interior design firm in Dallas, Texas. 

2. Another group of subjects used in this study is randomly-selected designers 

through different recruitment method such as online, direct meeting, and so on. 

3. It is assumed that all subjects have accurately and honestly responded to the 

surveys. 

Significance of the Study 

 The study on the usage of BIM in a professional interior design is significant. 

This is because it can provide valuable information and findings towards suggesting 

an alternative or improved approach to interior design process in today digital era. 

With the cutting-edge computer technology and the existing capability of 

internet telecommunications today, many design firm are transiting from traditional 

tools and CAD software to BIM approach to provide a better project delivery as well 

as save money from unnecessary conflicts and failures within the design process. 

Moreover, a global and interdisciplinary collaboration gradually becomes a reality 

due to a fast-pace development of information and computer technology. 

Nevertheless, information and findings regarding the effective approach of BIM 

process and software activities are still limited in interior design firms. This study, 
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therefore, is important because it will provide researchers, scholars, educators, 

administrators and students with valuable information and findings regarding the 

effectiveness of using BIM process and software for both professional and 

educational practitioners in interior design field. 

Working with BIM software is not just with a tool but people need to change 

their way of execute the design process in a different method so that they can take all 

advantages of BIM. However, documented information and findings regarding these 

changes in interior design area are not widely available. Again, this research study 

will be important because it can shed light on how the interior design process 

activities can be capitalized on for the applying of BIM technology in design firms. In 

addition, academic strategic plans and accreditation bodies recommend the 

implementation of emerging trends appropriate for BIM applications. For example 

CIDA 2017 standards underscore the role of interior designers, the value of interior 

design, and ensure that graduates are prepared to work effectively in teams and in 

leadership roles across disciplines. From that point of views, this study can provide a 

helpful reference for academic individuals in figuring out a clear strategy for BIM 

education and the use of IDP in interior design projects. 

Target Audience 

This study would be benefit to drafters in interior design firms who do not 

have a comprehensive view towards BIM technology will understand challenges they 

may face in their career. It is also helpful for designers in interior design practices 

who want to understand more deeply BIM concept and prepare themselves to become 

more awareness of digital communication in interior design practices. Managers in 
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interior design firms who want to control project design fee in applying BIM 

technology in interior design process can find beneficial ideas from this study. Clients 

who want to be involved much more in the design process to control and save money 

for their investment can find useful advice from this study. In addition, individuals in 

academic area who want to have a practical view of professional applications of BIM 

in interior design practices to reference for their educational setup are aimed at from 

this study’s perspective. 
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Chapter II 

LITERATURE REVIEW 

This chapter provides a literature review of topics related to the basic inquiry 

of the research. Section 2.1 presents an overview of interior design process, interior 

design history and issues related to interior design professions. Section 2.2 discusses 

literature related to BIM research in different disciplines and interior design. The 

review of literature is conducted to quantify the extent to which BIM changes the way 

people practice interior design and how professionals understand BIM and the role of 

BIM in this process. 

So far, research and discussions about BIM have mainly focused on the 

exterior of the building and many advantages which BIM brings to architectural 

design, engineering process and construction operation while interior design seems to 

be ignored in this very interesting forum. However, the most important purpose of 

BIM is to encompass all aspects of the design, construction, and operation of a 

building. Interior design is the design of the inside building – the finishes, the fixtures, 

the area requirements, the furniture schedules and is the closet phase to occupancy. 

Therefore, the effective applications of BIM in interior design process will nearly 

employ all benefits of information technology in AEC industry. 

Computer application is now ubiquitous in almost every areas of human life. 

The AEC area also employs computer and software to provide fast and convenient 

working. This context requires designers to master at least a software computer skill 

to survive. The fast development of software and hardware in computer science force 
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professionals and students to be quicker in their computer skill acquisition in terms of 

using for their work.  

Building Information Modeling (BIM) training as well as Computer-Aided 

Design (CAD) training is an activity related to how to acquire computer skills with 

particular software effectively. One of the most important things in this kind of 

training is to use the knowledge we learn to perform tasks in a shortest period of time. 

All CAD systems generate digital files. Older CAD systems produce plotted 

drawings. They generate files that consist of primarily of vectors, associated line-

types, and layer identifications. As these systems were further developed, additional 

information was added to these files to allow for blocks of data and associated text. 

With the introduction of 3D modeling, advanced definition and complex surfacing 

tools were added. 

 As CAD systems became more intelligent and more users wanted to share data 

associated with a given design, the focus shifted from drawings and 3D images to the 

data itself. A building model produced by a BIM tool can support multiple different 

views of the data contained within a drawing set, including 2D and 3D. A building 

model can be described by its content (what objects it describes) or its capabilities 

(what kinds of information requirements it can support). The latter approach is 

preferable, because it defines what you can do with the model rather than how the 

database is constructed (which will vary with each implementation). 

Meanwhile, Revit can be thought of as the foundation of a larger process 

called Building Information Modeling (BIM). The BIM process revolves around a 

virtual, information rich 3D model. In this model, all the major building elements are 
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presented and contain information such as manufacturer, model, cost, phase and much 

more. Once a model has been developed in Revit, third-party add-ins and applications 

can be used to further leverage the data. Some examples are Facilities Management, 

Analysis (Energy, Structure, and Lighting), Construction, Sequencing, Cost 

Estimating, Code Compliance and much more. 

Interior design as well as architectural design process, in their general outline, 

has been static for decades or even centuries. However, the tools available to support 

that process have changed dramatically in the past three decades, transitioning from 

manual drafting to 2D Computer Aided Design software (CAD) to 3D CAD, and most 

recently to Building Information Modeling software (BIM). The explanation of 

traditional design process is available in many documents. The AIA handbook 

mentions phases of a comprehensive design project as a sequence of program 

analysis, schematic design, design development, and construction documents – a 

pattern little changed in four decades (AIA, 1969, p.11). Kwok and Grondzik (2007) 

described a similar model consisting of successive phases of pre-design, conceptual 

design, schematic design, design development, construction documents, construction 

and occupancy as the fundamental process for contemporary green design. The notion 

of a “parti” or guiding, simple and abstract design idea that is the product of 

conceptual design is deeply embedded in much of design education and design 

practice is (Clark & Pause, 1985). Simplification of the design problem into high 

levels of abstraction and then reduction in abstraction in each subsequent phase is a 

typical approach. 
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 Also from the AIA handbook (1969, p. 8), the warrant for decisions from a 

cognitive perspective, in the early stages of the conventional process is one in which 

“intuition alternates with experienced judgment”. Many researchers have made a 

difference between “tacit” knowledge that is undocumented, difficult to express, 

difficult to communicate, and practical, and “explicit” knowledge that is systemized, 

conveyable and often generalized (Ambrosini & Bowman, 2001). According to Schön 

(1983), professional behavior of designers depends on “tacit knowing-in-action” in 

which the actor cannot articulate or describe the motives behind internal genuine and 

impressive skills that were obtained through experience. 

 The abstraction procedure and successive refinement and the reliance upon 

tacit knowledge are both strategies for dealing with problems that are ill-defined and 

lack complete information. From a historical perspective of information systems, the 

conventional design process arose from a period with comparatively crude 

information systems. As the communication systems were paper, pencil, slide rule, 

and file cabinet, drafting dominated the billable time of a project. It was natural to 

take shortcuts in the process and make decisions on professional judgment. Likewise, 

the overwhelming tedium of engineering calculations, energy analysis, cost analysis 

and other forms of performance testing induced designers to rely upon their 

experience and judgment. Clayton (2005) stated that the development of 2D CAD 

systems reproduced the tools of overlay drafting without challenging the process of 

design. In response to dissatisfaction with the conventional process, critics have 

suggested new, more integrated and comprehensive practices that make use of 
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advanced information technology (Kieran & Timberlake, 2004; Krygiel & Nies, 

2008). 

 Much more information can be applied to a design project with the 

exponential development of accessible information technology. BIM software 

provides objects that represent architectonic elements, parametric 3D modeling, 

rendering functions, automated drafting, rich graphic and non-graphic information 

stores, and interoperability to analysis programs. However, it is more advantageous 

focus on BIM as the process of modeling a building rather than the model itself 

(Smith & Tardiff, 2005). The reduction in effort and the acceleration of activities 

provide the designer with an opportunity to collect more information and evidence to 

support design decisions. Design, responding to the demands of higher performance 

and the opportunity produced by better tools, may be evolving away from a “stepwise 

process” toward a more integrated, collaborative, and better-informed process 

(Vallero & Brasier, 2008). We have hypothesized that a new design process do not 

need to depend upon strategies to reduce complexity but instead may apply powerful 

information systems to make explicit knowledge more readily available to the 

designer. 

Interior Design Process 

Compared to many other professions, such as teaching and medicine, interior 

design is a relatively young. The use of the term interior design did not appear in 

general usage until after World War II, and the profession defined by any term did not 

really exist much before the 1900s.  
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What constitutes interior design has been debated and nurtured for many 

decades. Much of public believes that “people who decorate interiors are interior 

decorators.” They often do not understand that there is a difference between 

decoration and design. The words of an article by Charlotte S. Jensen, FAISD, then 

president of NCIDQ board, still ring true: “Interior design is not the same as 

decoration…Decoration is the furnishing and adorning a space with fashionable or 

beautiful things. Decoration, although a valuable and important element of an interior, 

is not solely concerned with human interaction or human behavior. Interior design is 

all about human behavior and human interaction.” (Piotrowski, 2014). 

Interior design is an interdisciplinary area which combines both art and 

science. The National Council for Interior Design Qualification (NCIDQ) defines that 

“interior design is a multi-faceted profession in which creative and technical 

solutions are applied within a structure to achieve a built interior environment. These 

solutions are functional, enhance the quality of life and culture of the occupants and 

are aesthetically attractive. Designs are created in response to and coordinated with 

the building shell and acknowledge the physical location and social context of the 

project. Designs must adhere to code and regulatory requirements, and encourage the 

principles of environmental sustainability. The interior design process follows a 

systematic and coordinated methodology, including research, analysis and 

integration of knowledge into the creative process, whereby the needs and resources 

of the client are satisfied to produce an interior space that fulfills the project goals.” 

Knackstedt (2002) stated that interior design is a very socially interactive 

discipline. Designers work with clients to define their needs. They need to have many 
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consultants on their team to develop design solutions. They orchestrate the working of 

many different types of resources – consultants, contractors, craftspeople and artisans, 

and others. In the world of professional interior design, clients reign supreme 

(William, 2010) 

Managing an interior design project requires as much creative thoughtfulness 

as the design itself, and the best projects begin with a carefully planned project 

schedule. Typically, a project process is broken down into distinct phases to establish 

decision-making milestones, both with the design team and with the client (Grimley 

& Love, 2013). 

The professional interior designer’s solutions have to meet functional needs of 

the client, as well as result in a pleasing environment. The individuals who design 

interiors must be sure that their designs meet building, fire safety, and accessibility 

codes. Interior design solutions must also meet sustainable design criteria required by 

owners (Piotrowski, 2001). 

According to Pile (2003), a typical interior design project will go through 

following phases,  

(1) project beginnings: establish contact with client, outline scope of project, 

outline time schedule and budget, determine need for specialized consultants, 

agree on designer-client contract relationship, schedule design work, select 

space(s) to be dealt with, (2) programming: obtain or prepare a survey of 

space(s), conduct interviews and collect data on requirements, develop 

preliminary program, review preliminary program with client, prepare final 

program, obtain program approval from client, develop space allocation, 
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prepare adjacency studies, (3) preliminary steps: develop preliminary design, 

review preliminary design with client, revise and finalize preliminary design, 

obtain client approval of preliminary design, (4) design development: develop 

detailed design, make material selections, select purchased items, select colors 

and finishes, estimate cost, prepare final design, prepare detailed budget, 

prepare presentation, make presentation to client, review budget with client, 

make revision as necessary, obtain client approval of design and budget, (5) 

working drawings and bidding: prepare construction drawings, prepare 

detailed drawings, prepare specifications, make cost estimates and obtain bids, 

make time schedule for construction and installation, select contractors and 

issue work orders, prepare and issue purchase orders, (6) supervision: 

supervise construction (including demolition where required), coordinate and 

expedite construction and deliveries, supervise installation and completion, list 

defects and errors and supervise correction, supervise move-in, (7) post-

completion: make needed adjustments and changes, prepare post-move-in 

evaluation. (2003, p. 130) 

In the past, interiors were put together instinctively as a part of the process of 

building (Pile, 2003). The profession of interior design has been a consequence of the 

development of society and the complex architecture that has resulted from the 

development of industrial processes. The pursuit of effective use of space, user well-

being and functional design has contributed to the development of the contemporary 

interior design profession. The profession of interior design is separate and distinct 

from the role of interior decorator, a term commonly used in the United States. The 
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term is less common in the United Kingdom where the profession of interior design is 

still unregulated and therefore, strictly speaking, not yet officially a profession. 

Throughout its history, interior design has been developing around elements 

related to furniture and finishes for in-house spaces. In ancient Egypt, “soul houses” 

or models of houses were placed in tombs as receptacles for food offerings. From 

these, it is possible to discern details about the interior design of different residences 

throughout the different Egyptian dynasties, such as changes in ventilation, porticoes, 

columns, loggias, windows, and doors (Blakemore, 2006). Throughout the 17th and 

18th century, and into the early 19th Century, interior decoration was the concern of 

the homemaker or, an employed upholsterer or craftsman who would advise on the 

artistic style for an interior space. Architects would also employ craftsmen or artisans 

to complete interior design for their buildings. 

In the mid- to late-19th century, interior design services expanded greatly, as 

the middle class in industrial countries grew in size and prosperity and began to desire 

the domestic trappings of wealth to cement their new status. Large furniture firms 

began to branch out into general interior design and management, offering full house 

furnishings in a variety of styles. This business model flourished from the mid-

century to 1914, when this role was increasingly usurped by independent, often 

amateur, designers. This paved the way for the emergence of the professional interior 

design in the mid-20th century. 

In the 1850s and 1860s, upholsterers began to expand their business remits. 

They framed their business more broadly and in artistic terms and began to advertise 

their furnishings to the public. To meet the growing demand for contract interior work 
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on projects such as offices, hotels, and public buildings, these businesses became 

much larger and more complex, employing builders, joiners, plasterers, textile 

designers, artists, and furniture designers, as well as engineers and technicians to 

fulfill the job. Firms began to publish and circulate catalogs with prints for different 

lavish styles to attract the attention of expanding middle classes. 

As department stores increased in number and size, retail spaces within shops 

were furnished in different styles as examples for customers. One particularly 

effective advertising tool was to set up model rooms at national and international 

exhibitions in showrooms for the public to see. Some of the pioneering firms in this 

regard were Waring & Gillow, James Shoolbred, Mintons and Holland & Sons. These 

traditional high-quality furniture making firms began to play an important role as 

advisers to unsure middle class customers on taste and style, and began taking out 

contracts to design and furnish the interiors of many important buildings in Britain. 

This type of firm emerged in America after the Civil War. The Herter Brothers, 

founded by two German brothers, began as an upholstery warehouse and became one 

of the first firms of furniture makers and interior decorators. With their own design 

office and cabinet-making and upholstery workshops, Herter Brothers were prepared 

to accomplish every aspect of interior furnishing including decorative paneling and 

mantels, wall and ceiling decoration, patterned floors and carpets and draperies. 

A pivotal figure in popularizing theories of interior design to the middle class 

was the architect Owen Jones, one of the most influential design theorists of the 

nineteenth century. Jones’ first project was his most important. In 1851 he was 

responsible for not only the decoration of Joseph Paxton’s gigantic Crystal Palace for 
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the Great Exhibition, but also for the arrangement of the exhibits within. He chose a 

controversial palette of red, yellow and blue for the interior ironwork and, despite 

initial negative publicity in the newspapers, was eventually unveiled by Queen 

Victoria to much critical acclaim. His most significant work was The Grammar of 

Ornament in 1856, in which Jones formulated thirty-seven key principles of interior 

design and decoration. Jones was employed by some of the leading interior design 

firms of the day; in the 1860s he worked in collaboration with the London firm 

Jackson & Graham to produce furniture and other fittings for high-profile clients 

including art collector Alfred Morrison and the Khedive of Egypt, Ismail Pasha. 

In 1882 the London Directory of the Post Office listed 80 interior decorators. 

Some of the most distinguished companies of the period were Crace, Waring & 

Gillow and Holland & Sons; famous decorators employed by these firms, included 

Thomas Edward Collcutt, Edward William Godwin, Charles Barry, Gottfried Semper 

and George Edmund Street. 

Nowadays, interior design graduates enter a vastly different professional 

landscape than existed even ten years ago. One of the greatest challenges facing the 

industry is adoption and management of rapidly evolving technology required to 

execute complex and most often global design projects (Cramer & Gaboury, 2011). 

Skill sets and knowledge necessary for entry-level placement increasingly expands for 

young designers seeking employment with firms executing large-scale projects. The 

necessary disciplines for producing the built environment include architects, interior 

designers, engineers, contractors and a wide variety of project-specific consultants. In 

order for interior designers to be valued as professional, knowledgeable and capable 
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members of the project team, interior design curricula must incorporate industry-

standard technology (Crumpton & Miller, 2008). 

Interior Designer and Interior Decorators 

An interior designer is a designer who designs interior spaces although their 

remit will often extend to the fascia and exterior design, especially in the instance of 

retail design. The profession of interior design is not clearly defined and projects 

undertaken by an interior designer vary widely. Terms such as decorator and designer 

are often used interchangeably. However, there is a distinction between the terms that 

relates to the scope of work performed, the level of education achieved, and often, 

professional accreditation as an interior designer.  

An interior decorator is not involved with the design of the building or the 

layout of the interior space. He or she is focused entirely on the furniture, colors, 

textiles and textures of a room or a particular interior space. His or her job is to 

capture the personality and style of the residents and express it in their space. A 

decorator does not necessarily need any official training to adopt the title. 

On the other hand, an interior designer is usually involved with a building 

project from the beginning, perhaps even working with the architect. Interior 

designers’ job is to help create functional interior space by understanding how the 

inhabitants will use each room. They may consider light, sound and other design 

aspects but is also well versed in building codes and structural considerations. 

Because of this, in most states, designers need official training and a license. 

Drawings and Tools for Design 
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Interior design is "the art or process of designing the interior decoration of a 

room or building". An interior designer is someone who coordinates and manages 

such projects. Interior design is a multifaceted profession that includes conceptual 

development, communicating with the stakeholders of a project and the management 

and execution of the design. 

Drawings are the primary format through which design choices are explored 

and communicated. The mode of drawing changes as the project is refined and 

finessed. At the beginning of the design, freehand sketches are the best way to test 

concepts, while later in the process computer-aided design (CAD) is necessary to 

fine-tune dimensional decisions and coordinate with consulting engineers. Therefore, 

the practice of interior design requires the creation and use of various types of 

drawings. These can be divided into three broad categories based on purposes 

including (1) ideation: conceptual or preliminary drawings that allows the designers to 

explore ideas and work conceptually, often in the form of sketches; (2) 

communication: drawings allow the designers to communicate to others, usually 

presentation drawings, and (3) construction: drawings convey the technical 

information required for construction through construction documents or working 

drawings (Mitton, 2012). 

Designers prepare drawings throughout the design process with the goal of 

delivering a set of construction documents from which the contractor builds. These 

documents include drawing types such as floor plans, reflected ceiling/lighting plans, 

electrical plans, construction detailing, and others. Until the advent of BIM 

technologies, computer-aided drafting (CAD) replicated the processes of hand 
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drafting, conveying the design and construction intent of a space in 2D form. Just as a 

designer sits at a drafting board using pencil on paper, designers over the last few 

decades have come to draw 2D “virtual” lines on the computer. This meant that each 

“sheet” or drawing within the document set had to be individually coordinated both 

internally and externally. 

BIM is not CAD and was never intended as such. CAD is a replacement for 

pen and paper. BIM programs produce documents that flow from and are a derivative 

of 3-D virtual “proto-building” processes of constructing a virtual building (Tobin, 

2008). Smart technology embeds pertinent project information such as interior 

construction details, material and finish information, and specifications into the 

model. Because project information is embedded within the 3D model, construction 

documents from all disciplines are extracted from the same source model. This 

significantly reduces time previously required for drafting and coordination between 

disciplines (Aubin, 2011). This new ability to work with a holistic model from the 

start of a project is changing the way designers work. 

BIM in Architecture, Engineering and Construction (AEC) Industry 

According to the US National Building Information Model Standard Project 

Committee, “Building Information Modeling (BIM) is a digital representation of 

physical and functional characteristics of a facility. A BIM is a shared knowledge 

resource for information about a facility forming a reliable basis for decisions during 

its life-cycle; defined as existing from earliest conception to demolition.” 

Currently, BIM is a thriving technology and approach for the Architecture, 

Engineering and Construction (AEC) Industry which facilitates, among others, the 
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functions of planning, design, construction and operation of the project lifecycle. BIM 

is gradually replacing the 2D or 3D CAD technology in many parts of the world. BIM 

offers wider range of applications than CAD.  

In 1452, Renaissance architect Leon Battista Alberti in his “De re 

aedificatoria” (1987, The Ten Books of Architecture) distinguished architectural 

“design” from “construction” by proposing that the essence of design lay in the 

thought processes associated  with conveying lines of paper. His goal was to 

differentiate the intellectual task of design from the craft of construction. Prior to 

Alberti, in the first century BC, Vitruvius, in his Ten Books of Architecture, discussed 

the value inherent in using plans, elevations, and perspectives to convey design intent. 

Throughout architectural history, drawing has been the dominant mode of 

representation and fundamental to its self-identification. Even now, contemporary 

writers critique how different architects use drawings and sketches to enhance their 

thinking and creative work (Robbins, 1994). The extent of this time-honored tradition 

is further apparent in the way that computers were first adopted in architecture, as 

CADD – computer-aided design and drafting. 

BIM in Practice 

In practice, almost all firms and companies have been applying BIM software 

in their design process. Arayici et al. (2011) presented a BIM adoption process for 

mapping and re-engineering the strategic and operational processes of the company at 

the organizational level. It adopts a socio-technical view of BIM implementation in 

that it not only considers the implementation of technology but also considers the 

socio-cultural environment that provides the context for its implementation. The 
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impact of the BIM adoption has already been realized during the project in that it has 

improved JMA’s practice in eliminating the risk of duplication, misinterpretation of 

design, improving communication, streamlining processes, providing collaborative 

practice and, ensuring control and sharing of documentation. Furthermore, based on 

the current findings, and optimistic behavior, and culture evolved during the project, it 

can re-engineer the operational and IT processes, and broaden the knowledge of 

existing staff, and stakeholders up and down the supply chain. 

Holzer (2014) studied the effects of Building Information Modeling (BIM) 

and Parametric Design on the distribution of roles and responsibility in architectural 

practice. He considered the epistemological changes associated to new skill-sets 

young graduates bring into practice and their positioning among experienced 

professionals on project teams. Holzer’s paper scrutinized how the use of BIM and 

Parametric design influences design and delivery of projects, their impacts on practice 

culture, and the associated role-distribution on project teams. The study also discussed 

to what extent academic institutions could or should respond to the challenges and the 

opportunities inherent to these changes in practice. A number of responses to the 

challenges and opportunities were presented. 

In construction, BIM has been researched and applied the most. Zhang and Hu 

(2011) suggested a BIM- and 4D-based integrated solution of analysis and 

management for conflicts and structural safety problems during construction. Their 

study proposes a new approach for conflict and safety analysis during construction 

through the integration of construction simulation, 4D construction management, and 

safety analysis. The approach lays a foundation for the popularization of complicated 
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theories and methodologies, and has theoretical significance and application prospects 

in meeting the needs of improving the safety level during construction. 

In quantity take-off and estimation, BIM-based process and BIM-based 

quantity take-off at the most detailed level has been performed in several building 

projects. The practitioners involved in those projects have pointed out that modeling 

rough and finish interior of a building occupies a big portion of time in the whole 

modeling process and the manual modeling for interior is error-prone, which could 

cause serious result, such as wrong cost estimation and disputes. To resolve the 

problem, Kim, Chin, Yoon, Shin, Kim, and Choi (2009) proposed an automated 

modeling method that model a building interior automatically after selecting an 

interior method by a room or space basis. They developed an interior modeling 

method and a system that can model various rough and finish interior components 

automatically at once after a user select the type of interior for a given space or room. 

The research identified typical interior types of buildings and a house built in South 

Korea, and developed a mechanism that can support modeling both typical and non-

typical types of interior by allowing the flexibility in selecting interior material and 

components and the order of construction process for the selected items. The 

automated modeling system for building interior has been preliminarily tested at a 

typical condominium building project and found that the system could improve 

dramatically the productivity of BIM-based quantity take-off and estimation process. 

Construction companies are facing barriers and challenges in Building 

Information Modeling (BIM) adoption as there is no clear guidance or best practice 

studies from which they can learn and build up their capacity for BIM use to increase 
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productivity, efficiency, and quality. One of the key challenges in the BIM adoption is 

the ability of optimization of a selected BIM authoring tool according to a company’s 

needs and requirements. Coates and Arayici (2012) explained the approach for the 

optimization of BIM technology selected in a Knowledge Transfer Partnership (KTP) 

project, undertaken between the University of Salford and John McCall Architects. 

The BIM implementation approach in the KTP used a socio-technical view that 

considered both the implementation of technology and its socio-cultural environment.  

BIM in Theoretical Research 

In theoretical research, scientists have been doing a lot of studies about BIM 

and other related areas. Singh, Gu, and Wang (2011) developed a theoretical 

framework of technical requirements for using BIM-server as a multi-disciplinary 

collaboration platform. They concluded that greater emphasis should be placed on 

supporting technical requirements to facilitate technology management and 

implementation across disciplines. They implied that a user-centric technology 

development in design and construction industry should be applied. 

Azhar, Carlton, Olsen, and Ahmad (2011) developed a conceptual framework 

to establish the relationship between BIM based sustainability analyses and the 

LEED® certification process. A case study was conducted on Salisbury University's 

Perdue School of Business building to demonstrate the use of BIM for sustainable 

design and the LEED® certification process. This study indicates that documentation 

supporting LEED® credits may be directly or indirectly prepared using the results of 

BIM-based sustainability analyses software. This process could streamline the 
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LEED® certification process and save substantial time and resources which would 

otherwise be required using traditional methods. 

Mobile computing and augmented reality (AR) become new variations on 

desktop computers since the combination can create ubiquitous workspaces for 

practices by providing seamless interactions between the digital and physical worlds 

in the context of the real world. Kim, Lee, and Gu (2011) introduced the a potential of 

MAR for design collaboration in the AEC industry by associating the concept of BIM 

with mobile computing and AR. Two aspects of MAR technology are critical to the 

management process supports. Mobility enables seamless access to a shared 

workspace and team members without time and location constraints and the context-

awareness in AR allows fluid interaction with shared representation immersed in 

context. Based on the understandings of MAR and BIM, they developed scenarios of 

MAR for the intelligent construction management in order to address the implications 

of the MAR on the future development of collaborative systems. 

BIM in Academic 

Academic researchers also contribute much to BIM body of knowledge. 

Hedges and Denzer (2007) indicated that BIM provides more time for realizing the 

design idea, thereby inducing a higher level of intellectual behavior where the 

students visually evaluate multiple conditions of design iterations in a qualitative 

manner while bringing to life the numerical application and analysis procedures of 

quantitative theory. The engineering students make relatively sophisticated choices 

regarding building orientation, passive solar heating, day lighting, and envelope 

design and materials selection. 
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Weber and Hedges (2008) investigated the computer aided drafting (CAD) to 

building information modeling (BIM) transition from the student perspective in an 

architectural engineering (AE) degree program at the University of Wyoming (UW). 

A sophomore-level architectural engineering graphics course introduces CAD as the 

primary means of design communications. The following two courses are 

introductory and terminal architectural design studios where BIM first intervenes. 

Then the senior capstone course in systems design reverts back to CAD. Several 

problems occurred along the way such as the finer details of working with the BIM 

software to bigger pictures issues of being introduced to BIM at different points in the 

curriculum. He performed a narrative research study in the auto- and biographical 

traditions to recount and construct our BIM experiences. The researchers recommend 

to UW faculty that CAD should be kept in the curriculum, and BIM should be 

introduced alongside CAD in the introductory graphics course. 

Ambrose (2012) described a studio model that sought out new active methods 

for exploring architecture that embrace the shift in BIM-based applications by 

developing processes that provoke novel ways to reconcile the traditions of 

abstraction and the opportunities of synthetic simulation. 

Yan (2010) presented experience and findings of teaching Building 

Information Modeling at the undergraduate level for Environmental Design students, 

basic BIM concept and modeling were exercised. At the graduate level for Ph.D. and 

MS students in Architecture, MArch students, and MS students in Construction 

Science, advanced topics including parametric design, database, Application 

Programming Interface (API), and building lifecycle applications of BIM were 
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introduced. He suggested an incremental BIM skill development with a course 

agenda, for example: first year college – modeling; second year and third year – 

simulation and analysis for building systems; and fourth year and above until graduate 

level – customization.  

BIM in Interior Design  

In interior design area, BIM research seems to be scarce. There some practical 

and academic studies which dealt primarily in some detailed aspects of the design 

process. Park, Kim, Kim, and Kim (2012) did a research showing how to apply BIM 

technology to customized interior design process (CIDP) in order to reduce the heavy 

workload of stakeholders who are involved in the customized house project. These 

authors realized that customers wanted their living space to make a different from 

others in the field of interior design in particular; therefore, they focused on the 

process of the determination of the interior plan through the communication between 

clients and workers. The research indicated the interior design process with IDEFØ 

(Icam DEFinition for Function Modeling) in order to show how many kinds of 

information workers and expected residents made and shared in the each step of 

CIDP. BIM in the customized interior design process is useful to correct drawing 

errors, help customers’ decision-making by showing the 3D model for their own 

house and decrease the heavy workload of workers concerned by using BIM 

estimating system. 

 Along with a growing trend of green building design, interior designers also 

need to catch up the contemporary fashion to provide best solutions to clients and 

contribute to worldwide sustainable design. In order for interior designers to make 
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informed decisions for effective green interior designs, interior designers need to 

understand the critical functions of BIM-based simulations and analyses in achieving 

green interior environments. Lee (2012) did an exploratory research to discuss how 

BIM can be used for green simulations during the design process and to provide a 

framework for incorporating BIM-based green simulations and analyses to interior 

design projects based on four categories found from literature review. Four types of 

methods included are visual analysis, prescriptive analysis, web-based external 

simulation, and external simulation and visualization. Four types of methods were 

examined with case studies performed in an interior design course over 3 years.  

Asojo and Pober (2009) developed strategies for teaching the philosophy of 

BIM and fundamentals of Revit to Interior design students based on Anderson’s ACT-

R theory. According to them, Anderson’s ACT-R theory focuses on three stages of 

skill acquisition: cognitive, associative, and autonomous stages. These three stages 

offer several practical implications for teaching interior design students about BIM 

and fundamentals of Revit. 

  Denzer and Gardzelewski (2011) stated that BIM offers numerous advantages 

to Architectural Engineering (AE) students, and its prevalence in industry means that 

it should be a central component of AE education. But they also realized BIM a 

“disruptive technology” in the sense that its adoption prompts larger strategic 

questions. Specifically, their research probed the interface between analog and digital 

techniques. Typically, conceptual design ideas are explored by hand-drawing - the 

proverbial “napkin sketch” or “back-of-the-envelope” diagram - while further 

development and documentation happens on the computer, leading to the final 
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product. The researchers concluded that the students generally embraced digital 

modeling but have some difficulty incorporating hand-drawing into the design 

process, so it is beneficial to introduce some techniques. Also, students should be 

encouraged to use hand-drawing throughout the design process, in parallel with 

modeling, rather than following a linear process of drawing first and modeling 

second. 

 Shortly, throughout the literature review, BIM research is an on-going area 

and increasingly focused on detailed aspects of AEC industry and academic. 

However, BIM research related to interior design process which is an extending area 

of AEC industry still rare and need more attention by scientific community.   
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Chapter III 

METHODOLOGY 

The review of literature indicated that there is a scarce of information 

regarding the protocol of BIM applications for interior design processes. Also, the 

research about BIM software’s influences on designers’ way of working and the 

transition to BIM platform is limited. Hence, the purpose of this study revolves 

around three themes. The first purpose is to examine the current using of BIM 

software for interior design practices. The second purpose is to explore the transition 

from traditional design process and CAD platform to BIM approach in terms of 

personal usage and organizational applications in interior design. The third purpose is 

to understand professionals’ point of views about BIM software itself and in 

comparison to other design tools. 

The literature showed a gap between BIM development and BIM applications 

in the interior design process. This study looked at this gap of BIM and interior 

design; how designers are applying BIM into design process and interior project 

delivery, and the challenges they encounter, overcome, or yield to. 

This chapter introduces the main methods of study employed in this research. 

The research adopts participant observation and interviewing as a strategic qualitative 

methodology to capture a transition to BIM that takes place in the context of an 

interior design firm. The chapter provides an overview of ethnographic research, why 

it is adopted in this study, and its precedents in the design profession. Data collection 

procedures, including participant observation and interviewing, are discussed, as well 
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as the process of transcription, coding, analysis, and verification of the qualitative 

data from the study.  

Qualitative Research  

Qualitative research is the method of choice when the research question 

requires an understanding of processes, events and relationships in the context of the 

social and cultural situations. Instead of generating numerical data supporting or 

refuting clear cut hypotheses, qualitative research aims to produce factual descriptions 

based on face-to-face knowledge of individuals and social groups in their natural 

settings. Qualitative research is useful for obtaining insight into situations and 

problems concerning which one may have little knowledge. This method is commonly 

used for providing in depth description of procedures, beliefs and knowledge related 

to health issues, or for exploring the reasons for certain behaviors including the 

opinions of respondents about particular issues (Denzin and Lincoln, 1998). 

Qualitative research employs such diversified approaches as philosophical 

assumptions; strategies of inquiry; and methods of data collection, analysis, and 

interpretation. The processes rely on text and image data, have unique steps in data 

analysis, and draw on diverse strategies of inquiry. Broadly defined, qualitative 

research can be any type of research that collects data that is not obtained through 

statistical methods or other collection methods of quantification (Strauss and Corbin, 

1990, p. 17). Qualitative research produces findings obtained from real-world settings 

in which the "phenomenon of interest unfold naturally" (Patton, 2001, p. 39). 

Research is used to understand the attitudes of design students and faculty toward the 

concept of sustainability. Examples of qualitative methodologies include the use of 
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participant observation, interview and focus group to understand subjective reactions 

and attitudes (Patton, 2002; Salkind, 2003). 

In this research, participant observation was used to capture the applications of 

BIM during the design process in a professional design firm in Dallas, Texas. 

Additionally, interviews with professionals with BIM experience were performed as 

an objective data collection method to make a triangulation checking to the outcomes 

and provided evidences for BIM users’ perception. These two methods of data 

collection are primary method in qualitative research which aims at exploring and 

examining emergent phenomena in the research. 

Participant Observation  

This research was conducted to understand the way that an interior design firm 

applied BIM in their design process and the attitudes of users towards BIM adoption. 

Participant observation was used to understand subjective reactions and attitudes in 

this research (Patton, 2002; Salkind, 2003). 

Participant observation is a qualitative method with roots in traditional 

ethnographic research, whose objective is to help researchers learn the perspectives 

held by study populations. Participant observation is the process that enables 

researchers to learn about the activities of the people under study in the natural setting 

through observing and participating in their activities (Kawulich, 2005). The 

observation method is important to develop a relevant understanding of different 

aspects on the topic of research among potential participants using notes, memos, and 

comments. 
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In this research, a participant observation was used to understand how BIM 

will be applied in an interior design firm. In addition to that, employees’ behavior, 

perception, and methods that they used BIM software in all design phases were also 

captured to support conclusions. The setting for participant observation was an 

interior architecture firm in Dallas. The data was collected in the firm over the course 

of six months, which represents the duration of the projects starting from the early 

programming phase, going through schematic design (SD), design development (DD), 

and ending with the construction documents (CD) phase. The researcher played a role 

as an architectural technician in the firm with the tasks related to almost all phases of 

the design process.  

The author observed the firm’s operation and employees’ day-to-day working 

activities while making notes and communications to check how BIM had been 

applied in the firm and how employees understood and used BIM software in their 

schedules. The main role of the researcher in this study was to collect data in a 

systematic manner. The purpose of this observation was to generate a complete 

understanding of the firm’s operation with BIM applications and employees’ 

understanding and usage of BIM. 

To guide the participant observation, sociotechnical system’s (STS) factors 

was employed and deduced from Interactive Sociotechnical Analysis (ISTA) 

(Harrison and Koppel, 2010) (Figure 3.1). Those factors were new technology which 

was BIM in this research, social system which was interior design process with 

stakeholders, technical and physical infrastructure which was computer power, 
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internet, and other physical elements in the firm and new technology in use which was 

BIM transition procedure.  

 

Figure 3.1: Interactive sociotechnical systems 

Interview 

An interview is a conversation between two or more people where questions 

are asked by the interviewer to elicit facts or statements from the interviewee. 

Interviews are a standard part of qualitative research. They are also used in journalism 

and media reporting and in various employment-related contexts. 

The qualitative research interview seeks to describe the meanings of central 

themes in the life world of the subjects. The main task in interviewing is to understand 
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the meaning of what the interviewees say. Interviewing, when considered as a method 

for conducting qualitative research, is a technique used to understand the experiences 

of others. 

This form of data collection involved conducting open ended and semi-

structured interviews with key participants in the design process, including members 

of the design team and any key participants whose role emerged as significant 

according to the data. In contrast to structured interviewing where questions are 

prepared in advance and oriented in path to focus on specific points of interest, open 

ended interviewing is characterized by non-intrusive and undirected questions where 

the interviewee is left to lead the line of thought. Most of the interviews will be open 

ended. Semi-structured interviews were conducted towards the end of the study with 

the purpose of following up and getting more feedback on specific points of interest 

that emerged throughout the observation. 

The interviews were scheduled based on a number of factors, including time 

frame and availability of participants. The goal of the interviews was, besides getting 

to know the background and experience of the participants, to observe and record 

their individual positions, needs, motivations, arguments and assumptions about their 

own work, in addition to tracking those positions along the process. 

The content of these interviews were partly pre-determined, and then 

developed and elaborated along the observation process. They dealt primarily with 

detailed specifics of the project and the participant’s interaction with different tools, 

applications and other involved members. The interview questions were developed 
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from Eastman et al. (2011) for necessary data needed in a professional AEC 

organization in the move to BIM platform. 

Sampling 

A purposive sampling strategy was used to identify potential subjects with the 

required skills, knowledge, and experience. This included individuals with sufficient 

knowledge, experience, and involvement in using BIM software in interior and 

interior related projects to provide useful data for this study and supported for 

participant observation method. At first, eligible participants who had been working 

in the aforementioned firm were recruited to participate in this study. A preliminary 

list of fifteen potential BIM users and experts in the firm was considered. Then, other 

individuals with BIM knowledge and experiences outside the firm were approached 

for interviews to generate an objective and diversified data for the research. The final 

sample included a total of sixteen subjects (ten participants working in the firm and 

six participants not working in the firm but had BIM experience related to interior 

design). A summary of each participant in each group is presented in Table 3.1 and 

Table 3.2 

Table 3.1: Interview Participants in the firm 

No.  ID Position BIM 

Experience  

Professional 

Experience 

1 IP1 Architectural Intern 2 Years 2 Years 

2 IP2 Interior Designer 6 Years 10 Years 

3 IP3 Interior Design Intern 2 Years 6 Months 

4 IP4 Junior Lighting Design 7 Years 9 Years 



Texas Tech University, Duy Quang Pham, August 2016 

44 

Coordinator 

5 IP5 Technical Consultant 3 Years 30 Years 

6 IP6 Architectural Technician 3 Years 16 Years 

7 IP7 Production Director 6 Years 13 Years 

8 IP8 Architectural Technician 4 Years 1 Year 

9 IP9 Job Captain 1 Year 25 Years 

10 IP10 Interior Design Intern 4 Years 2 Years 

Table 3.2: Interview participants outside the firm 

No.  ID Position BIM 

Experience  

Professional 

Experience 

1 OP1 Architectural Intern 3 Years 1 Year 

2 OP2 Senior Project Manager 4 Years 5 Years 

3 OP3 Architectural Intern 4 Years 1 Year 

4 OP4 BIM Manger 10 Years 10 Years 

5 OP5 Interior Designer 4 Years 3 Years 

6 OP6 Project Manager 3 Years 22 Years 

 

Procedure 

After the Texas Tech University IRB approval and the firm’s acceptance, the 

researcher observed the firm’s daily operation using logbooks. The data which 

collected for this field participant observation were written field notes and memos 

(Appendix C) about, 
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 Sketches, hand-drawings, and digital data related to BIM 

 The firm and employees’ solutions in working with BIM software 

 Employees’ comments while using BIM software 

 Statements in formal and informal meetings, daily talking, and conversations 

about applying and transiting form existing CAD and hand-drawing tools to 

BIM platform. 

After the Texas Tech University IRB approval, letters were sent to possible 

participants who voluntarily agreed to participate in this study. Subsequently, contacts 

were established with each participant via e-mail to introduce the purpose and the 

objective of the study, to clarify any questions the participants might have, and to 

request a time for the interview. 

Interviews were conducted primarily online using Skype phone calls 

interview. Prior to the interview, the researcher: 

 Explained the purpose of the research 

 Explained the purpose of conducting the interview 

 Set the duration of the interviews (30–45 minutes) 

 Sent the written consent form to the participants via email. (Appendix D) 

 Requested each participant to sign the consent form and email it to the 

researchers 

 Developed and tested an interview guide to steer the interview in the desired 

direction (Appendix E) 

All interviews in this study were audio recorded using digital audio-record 

devices (computer). Additionally, written shorthand was taken during the interview. 
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Audio files were saved and stored as separate files in the researcher's computer with a 

private password to access. The author is the only person who knows the password. 

All the data will be kept three years after the completion of the research. 

Data Analysis 

This research employed grounded theory coding as a basis for analytic 

induction. In contrast to theory derived by means of grand theory deduction, grounded 

theory coding and analysis relies on identifying emergent phenomena from the 

observed data and respondents through a series of steps that would “guarantee a good 

theory as the outcome” (Glaser and Strauss, 1967; Strauss and Corbin, 1998). The 

basic idea in these steps involves the continuous examination, comparison and reading 

of multiple sources of data such as field notes, interviews and memos. This is 

followed by discovering sets of concepts, categories of phenomena, and properties 

that emerge from these sources of data and the different interrelationships that exist 

between them. According to grounded theory coding, the analysis and coding process 

usually occurs in parallel to the data collection process. Data examination and coding 

is done for every note and interview transcript promptly and built upon to use the data 

in subsequent interviews. Data analysis becomes useless and inaccurate if not 

performed in this fashion, as the process of identifying categories of phenomena from 

the data is an ongoing one that cannot be done merely at the end of the data collection 

phase. 

For participant observation, the data, memos/logs and photographic 

illustrations, will be analyzed using open coding. Open coding is the operation by 

which data are broken down, conceptualized, and put back together in new ways, to 
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highlight important emerging themes. Memos were very helpful in terms of planning 

the final findings. At a very early stage of the research, the researcher deciphered 

some of the main categories that became the central themes at the end of this study. 

Pertaining to the photographic analysis, it constituted an additional source of 

information. Photos are similar to memos, but they can offer more insight, since a 

picture is worth one thousand words as the adage goes. The analysis of photos helped 

generate new themes as well as served to complement the existing themes giving 

them deeper meaning. Moreover, they constituted physical illustration of the research 

findings. In this study, the researcher followed the lead of Spardley and McCurdy 

(1972) in writing the description analysis from participant observation. The researcher 

spent time with the participants, asking questions and clarifying answers, analyzing 

the material, and pulling together the sustainability principles into a well-organized 

design. Similarly, the researcher tried to develop a model to understand how 

participants learn and apply sustainability principles. The researcher organized the 

collected data in tables to provide information about learning and application of 

sustainability principles. Once the data was tabulated, results were extracted. 

For interviewing data, a qualitative analysis software program (QDA Miner 

Lite) (Figure 3.2) was used to perform analysis of study data in order to uncover 

important issues related to the transition from traditional and CAD tools to BIM 

technology in the interior architecture firm. QDA Miner Lite is a powerful because it 

is text visualization software which allows the power of different meta-data functions 

and coding techniques to be applied on textual data. Moreover, qualitative questions 

are subjective and periodically refer to the important relationship between events and 
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activities rather than the quantitative strength or frequencies. Although QDA’s main 

strength is qualitative analysis, there are provisions for researchers who are working 

with both qualitative and quantitative data. 

 

Figure 3.2: A screenshot of the QDA Miner Lite v1.4.5 qualitative analysis software 

showing the main emergent conceptual categories by the end of the selective coding 

process. 

In summary, this chapter presented the methods of study for the research. The 

qualitative nature of the research reflected a ramification of the topic. BIM-related 

theme is on-going research so that a qualitative approach is appropriate. The grounded 

theory coding and analysis for data collected through participant observation and 

interviews may reveal new concepts and theories for a developing area. 

 

 

 



Texas Tech University, Duy Quang Pham, August 2016 

49 

 

Chapter IV 

RESULTS 

Participant Observation in Interior Design Process 

In the participant observation method, transcripts of field notes and log books 

were fully and progressively analyzed. Then, an initial description and naming of 

preliminary codes was generated for most passages of the text (Table 4.1). This 

section presents results from the participant observation of BIM implementation for 

an interior design process in the firm aforementioned. Following the framework as 

described in Chapter 3, data analysis for participant observation was deconstructed 

into (1) BIM platform, (2) interior design process, (3) computer, internet, and other 

physical elements, and (4) BIM transition. 

Table 4.1 Participant observation code titles and definitions 

Codes Code  Definition 

Level of Development (LOD) Involves decreasing the complexity of a 3D object 

representation as it moves away from the viewer or 

according to other metrics such as object 

importance, viewpoint-relative speed or position 

Real time  A situation of or relating to applications in which 

the computer must respond as rapidly as required 

by the user or necessitated by the process being 

controlled. 

Crash (or system crash) A situation occurs when a computer program (such 

as a software application or an operating system) 

stops functioning properly 

BIM Server 

 

A software solution for building information 

model based team collaboration developed for 

architects, interior designers and planners  

Collaboration 

 

The process of two or more people or 

organizations working together to realize shared 

goals 

Adaptability Employees capitalize on their own techniques to 

complete working, which does not follow proper 
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usage of BIM 

Learning curve 

 

A graphical representation of the increase of 

learning (vertical axis) with experience (horizontal 

axis). 

Responsible autonomy Users with deep knowledge and skills in BIM are 

in charge of working. This leads to monopoly in 

project management 

Synchronization 

 

Synchronization refers to the idea of keeping 

multiple copies of a dataset in coherence with one 

another, or to maintain data integrity.  

Parametric design 

 

A process based on algorithmic thinking that 

enables the expression of parameters and rules 

that, together, define, encode and clarify the 

relationship between design intent and design 

response 

Fabrication  A process that joins design with production 

through the use of 3D modeling software or 

computer-aided design (CAD) and additive and 

subtractive manufacturing processes 

Freeform Geometries do not have rigid radial dimensions, 

unlike regular surfaces such as planes, cylinders 

and conic surfaces 

Drafting The act and discipline of composing drawings that 

visually communicate how something functions or 

is to be constructed 

 

The firm selected has experienced a long time of interior design practice with 

traditional approach. Its expertise revolves around professional interior-architecture 

design with subordinate services including tenant development, rebranding and 

specialty (Figure 4.1). It means that design projects are executed through steps which 

were mentioned in the literature review. The firm's long-standing design philosophy 

has remained constant since the firms’ inception in 1966 and is an ever present goal 

“Through the thoughtful exploration of form, space, materials and resources 

…achieves functional interior spaces of quality, innovation and significance which 

express the firm's overall commitment to EXCELLENCE FROM CONCEPT 
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THROUGH REALIZATION.” With dedication to its goals, the firm’s professional 

service fee is the sole source of income. To respond for its purposes, paper drawings 

and other paper-based products have been its provision for clients to archive the 

firm’s goals.  

 

Figure 4.1 the interior architecture firm’s design service organization 

The firm’s design department is organized into design tribes (studio). Also, it 

has a visualization team, a production team and a construction administration team. 

Those teams play a crucial role in producing the final product of the firm. The 

visualization team supports for designers to create 3D renderings and other 

presentation materials. The production team participates in all design phases to 

generate construction documents. The construction administration performs work 

related to the startup and final management to provide paperwork, permit documents, 

and maintenance post-occupancy. Software used throughout the firm is CAD-based 
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software, MicroStation from Bentley developer. Additionally, 3D modeling software 

has been employed for the visualization tribe.  However, BIM technology includes all 

these tools which can be used independently for the firm’s purposes.  

The Interior Architecture’s Operation in The Transition to BIM Platform 

The firm is an interior architecture company working with interior design or 

interior-related projects; therefore it works closely with other consultants from 

architects to MEP engineers, contractors to furniture, fixture and equipment (FF&E) 

providers. The design process applied in the organization went through all typical 

steps as Pile (2003) mentioned with almost all participants in all internal disciplines 

including designer, project manager, project director, specialist, and drafter. 

Coordination happened with architecture firms, MEP companies, contractors, and 

other civil services. 

Having adopted Revit as its BIM platform early in 2013, the firm gradually 

implemented the software fully across “tribes” and was allowing it to provide for a 

greater depth of building design analysis and information provision during the entire 

the process. This could be seen in the way the firm has executed projects, produced 

information and understood how BIM affects not only its consultants but the quality 

of relevant information it produced for clients at key decision milestones during the 

project. Production team was the core for BIM software adoption in the firm. From 

this “tribe” BIM applications had been implemented based on particular requirements 

and necessities coming up. 

There is always an internal kick-off meeting among individuals in the firm to 

start a project after approval contracts with clients as well as deals with other 
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consultants. The projects’ scope would be figured out in terms of individuals in 

charge, software to use and other subordinate services. Then, designers would be 

working primarily in space planning as a first step using hand-drawing tools or CAD 

software along with a drafter, project architect under a project manager or project 

director. 

The firm has transited from CAD platform to BIM technology with Revit. To 

do this, a schematic structure of BIM objects was developed and continues to enhance 

overtime (Figure 4.2). The firm decided the transition strategy from CAD-based 

applications to BIM platform with production team as a first execution. This was 

completely due to the firm’s operation and culture. Then, Revit software training was 

offered to other teams and crucial individuals in the firm to get the goal of fully 

equipped situation. One of the firm’s strategies is to employ individuals with BIM 

skills to support for this transition. 

 

Figure 4.2 Schematic structure of the BIM usage under development the 

interior architecture firm 
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So far, the use of BIM in the firm has stayed in the situation of using a multi-

function technology to replace for an old platform. It meant that the firm had been 

executing Revit as drafting software not as following a BIM process as it is expected. 

The design process still is the same with its internal disadvantages and advantages. 

The firm started building its own templates and library for interior design purposes 

such as furniture, millwork, and finish schedules…These samples had been done 

following its available resource in CAD-based applications and hand-drawing tools. 

At the same time, a new IT infrastructure had been incrementally updated to response 

to the new design process. The leader in production team coordinated with other 

leaders to perform these steps. A set of training videos and sample projects was 

generated for the firm’s future use in instructing the existing staff and familiarize new 

employees with the firm’s conventions. 

Furniture, fixture and equipment (FF&E) selection is a crucial step in the 

interior design process which has been often executed in a pretty late time in the 

current firm. Although interests had been paid attention in this step early but the 

drawings and technical issues for FF&E were not covered completely. BIM 

technology separates different steps with its level of management and level of detail 

(LOD). 

The firm has been developing the way it coordinates with other stakeholders in 

the design process to take advantages of BIM platform to promote the design process. 

The firm generated its BIM standards and template for their internal usage. However, 

many problems occurred when they worked with stakeholders. Issues related to model 

ownership had to be addressed when working with architectural firms with their own 
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BIM standards and drawing templates. They struggled to get their title block, standard 

settings, and so on. A collaborative way of working in Revit by using Copy/Monitor 

function was developed as a result. However, they again faced the problems related to 

IT infrastructure such as normal storage server instead of BIM server, different 

software version, time and location for coordination, and so on. All of these issues led 

to double work which had been a painful experience and waste of money and 

employees’ work effort. 

In the design development, BIM model exchange process occurred between 

architectural firm and interior design firm. There had been many meetings among 

clients and consultants to address design issues. This coordination between 

architectural sides and the firm happened when a project was a ground-up one. In this 

situation, the client first worked closely with architects, interior designers, and MEP 

engineers to create drawings from space planning to design development phases. 

Almost all issues related to projects would have been figured out. BIM software or 

other methods of conducting drawings also had been discussed among consultants. 

When BIM software was applied, different components and responsibilities in the 

process were assigned to different consultants. Architects would be in charge of 

exterior elements, regulating field, and other issues related to permit. In this case, the 

architect was considered as the main consultant with a responsibility to regulate the 

whole process. They created a completely new BIM model following discussions with 

client about programming. However, the interior design firm had played another main 

role in consulting clients about building functions. Therefore, the firm got the BIM 

model from the architects and worked with client to fulfill all interior spaces and 
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functions. They also had to work closely with the architect to notify changes on time 

to save time on exterior model adjustment. There were two ways of model exchange 

they had been using at that time, (1) an online server or cloud-based server for a real-

time exchange protocol (Procore, BIM server) and (2) a web-based storage for a 

stationary approach (Dropbox).  

The firm’s strategies were to recruit individuals with BIM experiences and 

skills. Current employees with CAD experience had been trained with BIM software 

and BIM way to come to a completely replacement of BIM approach to CAD 

platform in the future. In terms of marketing, its leaders tried to suggest BIM 

execution to clients from very little design work such as as-built BIM model creation 

to facility management by using BIM software. This approach both familiarized the 

firm’s client with BIM usage and spent the time for its employee training and 

transition procedure. 

The linear nature of traditional project delivery is not appropriate for BIM 

platform because of the method that BIM get information and manage it. First, senior 

designers and project managers who do not know the BIM or know little about BIM 

were not able to take advantage of it. Moreover, they make the design process more 

complicated when they try to get involved in the relation of client requirements and 

BIM technology. 

Many furniture and equipment manufacturers have been using BIM to model 

their products, which make it easier for exchange and selling procedure. Those kinds 

of FF&E integrate design and technical element in the model and are uploaded on 
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websites for advertising purpose and reference for design firms. Special FF&E design 

would be discussed among stakeholders to adapt functional needs. 

In particular, there were scenarios which the interior design projects had been 

processed using BIM software in the firm: 

(1) New interior design in an existing building. 

(2) New interior design happens after new architectural design is approved 

(3) New interior design and new architectural design happens simultaneously  

Interior Architecture Practice Scenario 1: New Interior Design in an 

Existing Building 

 

Figure 4.3 Independent BIM interior design model in relations to other media 
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 In this scenario, architectural background information and features would be 

put in to create an independent interior BIM model for interdisciplinary collaboration 

(Figure 4.3). There were two types of projects in this scenario depending on clients’ 

intention. One type emerged when clients just wanted to renew old spaces by 

changing just non-architectural and non-structural elements. Elements for renewal 

included furniture, accessories, coverings and color. The other type of project related 

to alteration of spatial functions including architectural elements and some minor 

structural components. Both of these types were executed in an existing building; 

therefore, building features and properties were studied carefully to assure the 

matching in terms of style and technical issues. 

Type 1: Interior Design Renewal  

The first type of project was a separate interior space such as a lobby 

renovation in a mid-rise building in this research (Figure 4.4). The client wanted a 

different layout of furniture, some changes and addition in lighting solutions and 

paintings. Floor and wall finishes were durable materials which were cleaned and 

renewed as needed. The project was designed by the lead designer using hand 

sketches and then passed to a drafter technician to put in Revit software. The drafter 

got the AutoCAD floor plan for the whole building from the client but he just put a 

portion of the floor plan including the lobby to put in Revit to do his job. Meanwhile, 

an FF&E specialist was working at the same time with the designer to collect 

information of furniture for the drafter to put in the Revit model. However, they could 

not get the Revit model furniture to import in the Revit model; therefore, the drafter 

had to draw furniture plan using line work tools in Revit. This meant that the Revit 
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model only had walls, columns, floor and ceiling in 3D. They were unable to use the 

BIM model to generate perspectives showing spatial arrangements to the client. 

Lighting fixtures also were selected by the chief lighting designer in the firm but also 

no BIM models were downloaded or created using Revit software.  

 

Figure 4.4 the floor plan of lobby renovation in a mid-rise building 

All information about furniture and lighting was put in separate Microsoft 

Excel files as it was in the past. To get presentation perspectives, the Revit model 
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with floor layout options was sent to visualization team. When the client approved 

one of design option, the drafter generated the construction document using Revit 

software. The final product delivered to the client under Adobe Acrobat Portable 

Document Format (pdf) files. 

Type 2: Interior Design Renovation  

The other project fell in the second type of this scenario. That was a 

renovation project from an existing bank headquarters to a dealership corporate 

headquarters (Figure 4.5). It was a four-story building in concrete structure. The 

existing document the firm received from the client was AutoCAD file of floor plans. 

To get exact information, the design team had to go on site to do field verification. 

There were some mismatch between the drawings and existing background. 

The project manager worked with the client to come up with a contract fee 

including budget for BIM usage in field verification phase and design phase. With 

budget for BIM, a drafter was in charge of putting all the existing information of 

architecture background to create a Revit model for use throughout the process. 

Simultaneously, the lead designer worked with the client about programming and 

space planning by hand sketching. The FF&E specialist, lighting designer and 

production director also were involved in the process at the beginning to determine 

what would be needed to do in the future. However, just the drafter and production 

director were the ones who could worked fluently in Revit. Therefore, the other roles 

could not touch on the BIM model, which made the process a little bit slow in 

comparison to the old fashion approach. 
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Figure 4.5 the second floor plan of corporate headquarters’ renovation project 

Interior Architecture Practice Scenario 2: New Interior Design Happens 

after New Architectural Design Is Approved 

 In this scenario, an approved architectural BIM model was sent to the interior 

designers to use for their specific project. The interior designers would create their 

own interior BIM model and use the link tools to embed the architectural BIM model 

in (Figure 4.6). This was the case of an office building in which there was many 

clients with different needs. Each of those clients asked for interior design in the 

approved architecture which was under construction or just in construction document 

in different cases. The building was under construction when the client contacted with 

the firm to ask for a full interior design service in the penthouse level. This is an 

office space for a private, family-owned company that has been in business for twenty 

four years. Its activities include direct capital investments in operating companies, 
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investment vehicles, as well as active and passive investments in which we provide 

capital, resources or both to support the growth of innovative business opportunities. 

 

Figure 4.6 Dependent BIM interior design model in relations to other media 

 The programming phase was scheduled and BIM model was sent to the firm at 

the start of the project. The architectural design was in Revit and the final product was 

a pretty completely BIM model, which would be expected to benefit stakeholders in 

the design process later on. However, at that time, the firm just was applied Revit and 

the best skillful staff needed more time to work on Revit file. They struggled with 

putting the creative principal’ sketches to the Revit model to create space planning 

floor options. Their solution was to export floor plan from the Revit model to take 
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advantage of drafters’ CAD to work faster while some of employees still tried to 

master their skills in Revit.  

 

Figure 4.7 the 22
nd

 floor plan of an office space in a mid-rise office building  

Consequently, from space planning (SP) to schematic design (SD) and design 

development (DD), the BIM model was not used to work on directly but a manual 

trick to get the deadlines. The visualization team also was to generate 3D perspective 

using Autodesk 3D Studio Max and Adobe Photoshop to layout presentation materials 

to the client. When the client approved the final design, the project production was 

moved to production team to make construction document (CD) using Revit software. 

The production team could manage to create a good CD using Revit but final product 

was pdf files (Figure 4.7). The BIM model actually had IT technological problems 

which could not be used for a proper expectation.  
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Interior Architecture Practice Scenario 3: New Interior Design and New 

Architectural Design Happens Simultaneously 

 This is the case of a ground-up project which clients want a real time 

collaboration of all stakeholders to implement the project most effectively. It can be 

considered as Integrated Project Delivery (IDP) method. An architectural BIM model 

would be created first from the architects as the main one, and then the interior BIM 

model and the MEP BIM model (Figure 4.8).  

 

Figure 4.8 BIM interior design model in relations to other BIM model in a 

collaborative project 

In the field participant observation, the firm had been working with a client in 

car dealership business who wanted to achieve good quality in interior spaces. In the 
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past, this client worked with their architectural consultant including interior design 

service for some small projects. For larger projects, they got their own interior design 

consultant which is a small interior design firm focusing on residence. This small 

interior design group had their expertise in decoration and furniture selection. They 

did not apply BIM software in their work. However, the leader was unable to continue 

the group. Therefore, all the projects from the car dealership were transferred to the 

researched firm. The first project was a car dealership building which housed two 

luxury car brand names. Because the project was in a transitional situation from the 

small interior design firm to the other, they had to reschedule the way to work in 

collaboration. After all previous project information was delivered to the current firm, 

the team was included the current architectural company, structural engineer, MEP 

engineer, and the researched interior design firm. At that time, Revit model was 

generated by the architectural company with rough space planning interior layout by 

the architects. First, the current interior design firm worked with the architects to get 

the Revit model and let their employee to study ways deal with this project using BIM 

technology. They struggled with how to work with an on-going Revit model because 

there were different IT issues from the previous project when they got an approved 

BIM model. There was an interruption in BIM connection due to different 

standardized setups from the architectural company and the firm. Consequently, they 

worked with their own Revit model and used architectural Revit model as a static 

link. It was the same way with CAD-tool approach when an architectural file was 

used as a reference. The only difference here was in 3D model, which actually made 

the design process heavy and slow and frustration in the design team. 
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 The second project also was a car dealership building for a prototype of a 

different luxury car brand name. To overcome problems that occurred in the previous 

project, the design team had many meetings to determine with a unified method of 

collaborative working. Revit software still was the BIM technology they used. They 

then differentiated elements for architect, engineer, and interior designer to model in 

BIM so as not to overlap each other. The architect first generated the Revit model 

based on programming information. They primarily worked on site plan, exterior 

elements, cores and service components inside the building while the interior designer 

worked on interior walls, furniture layout, lighting fixture and other miscellaneous 

things. When the architect, designer and client came up with a fixed space planning, 

structural and MEP engineers was involved. In terms of collaboration, they still had 

different BIM models from the architect, designer to engineer but they could 

coordinate better using online hosting service such as Dropbox. However, this hosting 

service was just a static server which allowed storing online data. It did not have any 

technical properties inside as a BIM server which allows synchronizing BIM model. 

Different Revit models for this project was shown in Figure 4.9, Figure 4.10, Figure 

4.11, and Figure 4.12 
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Figure 4.9 BIM architectural design model  

 

 

Figure 4.10 BIM structural design model  

 



Texas Tech University, Duy Quang Pham, August 2016 

68 

 

Figure 4.11 BIM MEP design model  

 

Figure 4.12 BIM interior design model  
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Interviews 

This section will present results from BIM users’ interview both inside the 

firm and outside the firm. This study was phenomological and exploratory in nature 

and aimed to address current applications of BIM software in a professional interior 

design process where the interaction between human beings and new technology can 

be enhanced. Using textual coding practices, interview transcriptions were analyzed, 

and the results of the analysis were used as a framework for the conclusions drawn 

and illuminated in the discussion chapter. (See table 4.2 for an explanation of codes 

used in the interview transcription analysis).  

The interview (see format in APPENDIX F) was developed based on the two 

research questions previously mentioned in four parts of open-ended questions: 

 General view about BIM 

 Applications of BIM in interior design process 

 The transition to BIM platform 

 Computer, internet and other physical elements for BIM applications 

After initial questions about basic information, participants were asked semi 

open-ended questions about BIM in general. The questions in this part primarily focus 

on participants’ feelings about BIM in terms of fundamental concepts including (1) 

what is BIM, (2) collaboration and coordination in BIM, (3) online resources for BIM 

use, (4) BIM tools and future of BIM. These areas of knowledge aimed at professional 

experiences the BIM users could face when they worked in particular interior design 

projects. It also tried to find out how professional BIM users actually perceive BIM in 

terms of organizational aspects, challenges they faced in using the software and, how 
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BIM can benefit AEC industry in general and interior design profession in particular. 

A summary of emerging codes are shown in Table 4.2 

Table 4.2 Interview code titles and definitions 

Codes Code  Definition 

Workflow A workflow consists of an orchestrated and 

repeatable pattern of business activity enabled by 

the systematic organization of resources into 

processes that transform materials, provide services, 

or process information 

Materiality  The concept of, or applied use of, various materials 

or substances in the medium of building 

Potential  A currently unrealized ability 

Tenant development  A specialized discipline which requires focus on 

speed, accuracy and budget adherence 

Facility management  An interdisciplinary business function that 

coordinates space, infrastructure, people and 

organization 

Hands-on Refer to human interaction, often with technology. 

It implies active participation in a direct and 

practical way. 

Upfront time-consuming The situation that much time is required for creating 

BIM model for later usage 

Cloud storage  A model of data storage in which the digital data is 

stored in logical pools, the physical storage spans 

multiple servers (and often locations), and the 

physical environment is typically owned and 

managed by a hosting company 

3D Modeling  The process of developing a mathematical 

representation of any three-dimensional surface of 

an object (either inanimate or living) via specialized 

software 

Contextual issue Issues occur particularly in practice 

Ownership to the model The situation of copyright in digital practice when 

BIM model is exchanged among stakeholders 

Ad hoc task A solution designed for a specific problem or task, 

non-generalizable, and not intended to be able to be 

adapted to other purposes 

Level of capability Levels of BIM acquisition of individuals 

Innovative assemblage The non-stabilized character of the innovation 

process 

Skillful insufficiency The situation that BIM users do not have enough 



Texas Tech University, Duy Quang Pham, August 2016 

71 

skills in using BIM software to create design options 

CAD experience Experience in using CAD software in professional 

design 

Theoretical conflict The disagreement between theory and practice 

BIM perception The understanding about BIM software and BIM 

process 

Lack of BIM model The situation of lacking BIM FF&E models from 

manufactures, vendors. 

Model manager Individual in charge of creating BIM model 

throughout a particular project 

BIM manager Individual manage BIM in an office or a firm 

BIM hierarchy Order in managing BIM model to make it proper 

usage 

BIM community Online community in sharing BIM resources 

Specific information Stable information for users to put in BIM models 

Underutilization The situation that a complicated BIM tool is used 

for simple tasks 

Multifunctional software Software integrate many functions to adapt to 

multiuse 

Real-time Immediate interaction through IT infrastructure 

Cost effective A form of economic analysis that compares the 

relative costs and outcomes (effects) of two or more 

courses of action 

BIM coordination Two or more people working separately to achieve a 

common goal using BIM software 

 

Professionals’ Perception of BIM 

BIM is now a popular term not only with professionals but also for laypersons. 

However, the way that everyone understands the BIM concept might point out how 

they would use it in their work. Understanding this phenomenon can help IT/BIM 

manager or programmers to adapt and familiarize individuals with a proper and 

effective usage of BIM software and BIM in its essential meaning. 

Almost all the participants realized the importance of BIM for the AEC 

industry and interior design. However, each of them had a different understanding 

about BIM. Some focused on the detailed issues which the BIM software brought up 
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to make their work better or worse than before. (IP1) was an architectural intern with 

interior design education background and had very limited experience in the interior 

design industry. He recently graduated from college and was recruited by the firm. He 

studied primarily CAD software and a small amount of Revit in college. He was 

trained with Microstation and then Revit when the firm moved to BIM platform. His 

responsibilities were to drafting mostly construction document (CD) and construction 

administration (CA) under the production director’s supervision. He was quick at 

learning new design software and could do most anything with Revit after short time 

of training. He thought he could do more things with Revit and BIM: 

IP1: Well, I think you can do a lot more and I think it’s a lot more convenient. It’s a 

lot more of manipulate a wall and it has a lot more options of administration, a lot 

more views and tools and it’s much more beneficial. I think it’s a big benefit over 

hand-drawing and CAD tools. 

 (IP2) is an interior designer with six years’ experience in the interior design 

industry and four months at the current firm. Her main responsibilities in the firm 

were to select finishes, to make sure that the design intent was carried throughout the 

whole process, to make sure that the design meets codes. She had sixth years’ 

experience in interior design industry before participating in the current firm. She 

worked with CAD software for eight years and was able to work with Revit fluently. 

She was a transitional generation between CAD software and BIM technology. In the 

interview, she mentioned to the real-time communication among stakeholders in BIM 

platform as her first perception. She also realized that BIM is a process more than 

CAD and that BIM can be cost effective if it was applied in a proper way: 
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IP2:  Yeah, I know that definitely…It’s more than CAD (you know). It’s something 

that not just drawing lines automatically. It’s something that you can change and you 

can change it in real time. It can allow like a process be carried throughout instead of 

(you know) in one area like instead of making changes as in CAD you used to have… 

that you have to go to each page and each sheet to make the change. With BIM you 

can do in one location and change it throughout the entire process. 

 For some young participants, BIM was intelligent software which could be 

worthy and beneficial to apply in interior design. The 3D aspect of BIM was 

underscored and repeated in the interviews as the most important differentiation 

between BIM and CAD. (IP3) was an interior design intern with responsibilities in 

space planning, finishes selection, generating construction document (CD). She 

belongs to the next young generation of designers with a capability of quick 

acquisition in new technology. She studied architecture with focus on theory and just 

graduated before coming to the current firm. She had worked with AutoCAD software 

in school and then got acquainted with Microstation in the firm. She had been 

working in the firm sixth months under a project manager’s supervision in tenant 

development team. Recently, she was trained with Revit as the firm’s strategy to 

moving to BIM completely in the future. 

IP3: I think it’s definitely worthy, smarter than CAD, so even though we’re having 

it a little bit shortly right now and the end it’s gonna be benefit so because you can do 

things so much faster and do multiple things, do a lot of things in just one step like 

when you do your drawings you’re automatically already building up these 3D 

models and saving information. 
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 BIM technology requires that users have a better organizational skill. 

Although parametric modeling and interoperability are two complicated concepts to 

achieve almost all participants felt comfortable when using BIM software for a long 

time. This mostly comes from a well-formed user interface and a convenient function 

that BIM software brings to the users. However, most of them felt uncomfortable at 

first because of their habit in using old CAD software.  

IP2: Well, that’s why I was saying at the beginning it was a little bit difficult for me to 

understand because it’s a very different from CAD and I know people want to move 

forward to work if you are using CAD like it is integrated now. When I use the BIM 

software, I think it’s still overall better software because you are able to (you know) 

not make any mistakes, you’re able to change everything in one place versus like I 

was saying with CAD and I see that we are really saving money for clients as well 

when we use the BIM software versus AutoCAD. 

 Most of the participants had CAD experience before using BIM software and 

they all agreed that this experience helped them in acquiring BIM technology better. 

IP3:  I think yes because CAD makes you understand. I guess that you can’t just 

come in architecture or interior design not really understand how to lay things out 

and CAD is helping you understand once you draw those stuff but then BIM I know 

like just when you draw with your hand it’s kinda same thing with CAD, then you just 

put into Revit and I think you need to at least understand the 2D before you can 

understand the 3D.  

Collaboration in BIM 
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Collaboration in BIM was recognized as the most important aspect in the 

interviews with different explanations from the participants. (IP2) described her great 

experience with collaboration capacity in BIM: 

IP2: Well, I think it’s great because you’re more than me person. It’s more cost-

effective, more companies to go throughout just because more than one person to get 

into a file and make changes of (you know) different areas versus having to wait 

personally to get out and come back in later (you know) to their part and at least 

making for errors because you’re able to make the changes (you know) and you have 

to have permission stuff like that, more than one person able to use and save in that 

area.  

(IP1) thought that the collaboration in the firm could be improved better and 

made easier for the user. He experienced some frustration in working together with 

other employees using Revit. He mentioned to the size of the Revit model which was 

very big and could not be beneficial for collaboration purposes. 

IP1:  I think that area (I think)it could be improved but I think even that it’s much 

easier to collaborate in a lot of CAD software and BIM software through, just either 

regular CAD or hand drawing and it’s also (it’s) easier to (I think) collaborate a 

cross trades. So, it’s easier to collaborate with engineers and architects….Yeah, I 

would say it’s easier to keep in theory I mean in theory not the way we are using in 

the firm. In theory I mean you could all be working in the same file across trades even 

across firms and such. I think it’s much easier in Revit, yeah. 

Collaboration would actually become more complicated when applied 

interdisciplinary as the lighting design coordinator (IP4)’s situation. (IP4) was a junior 



Texas Tech University, Duy Quang Pham, August 2016 

76 

lighting design coordinator with a degree in electrical circuit design, architectural 

drafting and was studying interior design bachelor degree. She worked for the current 

firm nine months ago and this was the first time she worked in an interior design 

industry. However, she used to work with architects for almost nine years using CAD 

software and Revit. Her experience in design software and architectural design 

working helped her adapt with the new interior design environment very quickly. She 

did not go through any Revit training session but could manage to follow the firm’ 

BIM standards and worked well with colleagues. (IP4)’s responsibilities were to do 

drafting for the senior design coordinator. She also coordinated between the lighting 

design team and other design team within the firm and outside the firm. She helped 

with the installation of the lights when she told contractors where to hang the light 

and how it would be installed and where it should be put in. She also made lighting 

design schedule so that way what light to order and did lighting calculations as well. 

Although (IP4) was working under supervision of the firm’s main lighting designer, 

she primarily was the main person to use BIM software to do lighting work and 

coordination with other people in other departments in the firm because the lighting 

designer is an old person and could not use Revit for his work. The lighting designer 

used Microstation for his work and left the firm 6 months after (IP4) was recruited. 

The firm had a new lighting designer at that time but he also did not work in Revit or 

any BIM software. That was why (IP4) had been in charge of all lighting production 

work in Revit and had much experience to be interviewed in the lighting discipline 

collaboration in BIM platform. (IP4) thought that BIM was better than CAD after 

some frustration at the beginning. In terms of collaboration, BIM was a convenient 
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approach because of its central file management throughout different professional 

expertise in the design industry. This was how BIM and Revit can help the user out 

with an interruption mode in old CAD platform among project stakeholders. Using 

Revit made (IP4)’s work easier and she felt comfortable with what had been solved: 

IP4: Oh, I think it makes collaboration a lot easier like because I can like be 

working with all the different people because we have to work with furniture and then 

somebody who lays in(you know) the electrical and then we can work with MEP and 

it makes it so. Everybody’s using the same file format and then also if they add 

something in and they’re in your office and all they do have changed I guess “Oh, I 

see what they did. They change something. Ok, you need to change something.” So, in 

terms of collaboration, I think BIM like one of the best software for that. 

 Higher level of collaboration is coordination with different disciplines in 

projects would be coordinated by humans using software. Participants also expressed 

a positive thinking about coordination tools in Revit and BIM. (IP4) pointed out that 

coordination procedure would be much convenient with information management in 

Revit for exporting schedules: 

IP4: Collaboration means it’s kinda get working together and coordination kinda 

like you bring in together, coordination with all people. Yeah, coordinating with using 

BIM software I think it makes it a little bit easier especially, when you’re picking up 

like schedules and export them out and then send them to whoever needs them. I think 

that it’s been helpful for coordination for using BIM. And also if like we get an 

architectural model and then we’re gonna do the interior so then we have to 

coordinate with architects (like) and as regard if for both using the same software, 
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both using BIM, it makes coordinating a lot easier because you’re just sticking out 

with the model somebody else, and it just keeps updating it and still like…I think it 

makes coordination easier also. 

Resources for BIM Education and Usage 

 Online resources have been contributing to the increasing development of 

BIM. All the participants agreed on the advantages of internet educational materials 

for learning and sharing BIM models. Although the firm had other employees to 

generate BIM templates, standardized libraries, and instructional videos for hands-on 

usage, online resources were priority to access when the users had problems or 

wanted to find anything related to BIM. 

IP1: Yeah, I think the benefit of it is that…Well, I can really speak for Revit not all 

BIM programs. So, I think Revit has a lot of…It’s very widely used. So, I think there 

are a lot of resources just from other users around the world, the stuff online. And I 

can be just answered the questions, a problem of even material libraries or families 

or anything. So, I think it benefits especially in comparison to Microstation which 

really doesn’t have any of that. 

 Many helpful websites with BIM resources were taken advantage for the firm. 

Also, more and more manufacturers created product’s information by using BIM 

software. In terms of furniture, fixture and equipment, the usage of BIM models for 

information exchange had been employed to create ready-made resources for design 

firms. The users were able to download families from manufacturers or BIM 

communities and then customized them to match their need in particular projects. 
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IP3: I think it’s really good thing like I know when I used Revit in school, we were 

got a lot of  like families to Revitcity (website) and it’s good to be able to share with 

other people like everybody can share what they have done.  

IP4: Well, the online resources that I use to the most parts are gonna be the actual 

lights. So, I think because now that it’s more (like) up-to-date. Some people are 

actually modeling out the lights, so not only do we get the actual light in the drawings 

but now they have the IES files that you can only access through the ATI programs 

but now there’s an extra tool and Revit that what calculate some more areas in Revit. 

So, I think the online resources for BIM and regard to lighting at least have much 

improved a lot and it makes my life a lot easier for ever. Since everybody else is 

starting to build and so I can pick their stuff and take out their models. So, I think it’s 

improved a lot, so it’s really helpful. 

 However, there were bad information and resources out there on the internet, 

which required BIM users to rely on their expertise to filter them out. It could save 

time and effort to use available libraries from free websites but the BIM users had to 

select what they actually needed and clean those models to eliminate harmful 

information and to prevent the overload information. 

IP7:  I think that it’s a tremendous in fact. Our firm was using Microstation for 

years and because of I guess the age of software Micorstation existed before there 

was a whole active internet community. So, if you ran into a problem there was an 

online support and even first learning to use BIM software Revit by questions I just 

type in the Google and I can find the answer within minutes and I mean just like 

technology as so that what we have for everything. I mean if you wanna know about 
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anything and you can search online and that makes information flow faster, easier, 

better. It’s easy to learn ….There’s still more stuff because I think what architects and 

designers not to be chased by but your professional expertise is still very important 

because sure I can get online information about a product for my project or that 

works great in Revit but that still needs to be evaluated. Just like it’s because the 

information is very easy, it also makes it more critical that it’s sorted through because 

there’s a lot of bad information. Basically, you’re taking out the filter of professional 

because it’s been anybody could do that. Yes, well you just don’t know what the 

quality information is getting, just like (you know) twenty years ago you at least said 

you knew that when the encyclopedia that you got the library at least there’s a 

publisher that reviewed it and at least some level professionals review the record and 

now with online people can publish a door with BIM information, specifications as 

such, you have to validate it as a professional architect. 

The development of BIM technology has been forming a community who can 

share educational materials for new BIM users and useful forum to share knowledge 

and tactics in using BIM software. (OP4) was a BIM manager for the Dallas office of 

a global company which had many offices around the world. His responsibilities were 

to make sure the work being done in the right way and help employees in the office 

with different requirements related to BIM technology. He managed to adapt new 

software to his company’s existing IT infrastructure, to ensure how the software 

should be used, how to do sharing data efficiently and effectively. He had a Master 

degree in architecture in 2006 and four years’ experience in interior design industry in 

his current company. Working in a full service company, (OP4) did not differentiate 
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between architectural design and interior design as two separate areas. In his opinion, 

interior design was just architectural design. According to (OP4), Revit had been 

employed in his firm since 2008, so at that time, Revit was the main platform in his 

office. He also supported the development of useful online resources for BIM users. 

OP4: Yes, online, well it’s…I mean Youtube has been a great help for a lot of things. 

Youtube is searched. It kinda works out there a lot of videos that people post. Those 

sources are very helpful. Autodesk does have its (kinda) documentation quite well. So, 

if you can search online that, so, if you’re looking for the online free resources versus 

secure resources that different companies provide, Lynda.com has a lot of videos that 

people use to learn that. I think there’s a lot of websites with videos inside where 

people put things into it. Those have been very helpful in learning but we do our in-

house training and I kinda support people. So, that’s a little bit different approach to 

it. You can also search. We don’t restrict anybody to search but again it’s just easier 

if people just ask me and I have more time, so, I can help them. So, online resources 

are really helpful. 

BIM Applications in Interior Design 

 Interior design process is a continuation of architecture design to complete 

details in terms of furniture design and fixture selection, decorative elements addition 

and other necessary factors for occupancy. Moreover, the relationship between 

interior design firms and AEC firms has unexpected interruption which create more 

difficulties in terms of collaboration and smooth transition. Regardless of those 

obstacles, interior design process plays as the last step to provide human with a 

convenient and comfortable place to live. While BIM technology currently focuses on 
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AEC industry, interior design process has to adapt what has been intended to use in 

other disciplines. Therefore, BIM applications in interior design need to be flexible to 

create an effective tool and implementation.  

 For the benefits of BIM application in interior design phases, most of the 

participants said that it should be good to use BIM software in the middle of the 

design process. The reason for that was setup in BIM software need more time than 

other software to perform. Also, initial phases of design often had many changes and 

options, so conceptual packages such as Sketchup would be more appropriate. They 

thought later phases such as design development (DD) or construction documents 

(CD) was the phase that BIM should be applied in interior design process. One of the 

participants supporting the idea that BIM did not really make benefits in initial phases 

of design was (IP6), an architectural technician with five years’ experience working in 

the firm. (IP6)  had a Bachelor of Science in architectural design with a minor in 

construction management. He graduated in 1999 and worked both in architecture and 

interior design before entering in the current firm to focus on interior design 

exclusively. His responsibilities were to provide production document for design 

development (DD) and schematic design (SD). He had a long time working in CAD 

and some 3D software before got familiar with Revit recently in the firm. 

IP6:  Definitely doing construction document (CD). I can say it’s really not 

beneficial in initial interior design when people want a lot of options and alternately 

everything like that. I still think it’s very difficult to accomplish it in BIM. A lot of 

different layouts and options they want to present to the clients. I think it becomes way 
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more beneficial once everything is finalized and you’re just producing the final 

document. 

IP1: I think towards the end of projects like construction document and definitely 

construction administration just because I think the setup of the models are very time 

consuming but once again it’s probably setup I mean the sheet setup and everything 

much easier. And then, it’s very easy to look up information about a model as if you 

have any like art advisor or anything in construction document (CD) or construction 

administration (CA). 

 The implementation of BIM in types of interior design projects’ scale also was 

one of the most concerned factors among the participants. The problem was that when 

moving to BIM platform, users tended to forget skills and habits to use old software. 

Therefore, using BIM software effectively in all kinds of projects would be desired 

but BIM technology was time-consuming in initial phases, which would not be 

powerful in some cases. To address what problems might happen when applying BIM 

technology in different types of project, particular strategies to experiment and make 

helpful conclusions were performed by (IP7), the director of production of the firm. 

(IP7) had a Master of Architecture thirteen years ago and twelve years’ experience 

working in the firm as well as in interior design industry. His responsibilities were to 

schedule staff files, train architectural staff and manage the process of production 

design and construction document (CD). 

IP7:  Oh, I think it makes different to all of them including probably the most should 

be commercial. It’s interesting the larger the scale the project I think the more 

opportunities for benefit when you just think of your sort of cost time but in our firm 
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we have groups which do very small commercial projects, let’s say 3000 square feet, 

4000 square feet, or less versus the larger ones 25,000 to 250,000 square feet which 

are larger projects. But even with smaller projects if our firm like we do have 

established standards and the projects work within those standards then, it should be 

easier, faster and you can produce design and documentation that’s more quickly and 

more informative. I don’t think there’s any type of projects that doesn’t benefit. 

 (IP5) was a technical consultant related to cad management, construction 

document setup, design libraries development, and other stuff for the firm. At that 

time, he played as a BIM consultant. He had approximately twenty years’ experience 

as a CAD and forty years’ working for architectural firms, interior design firm. His 

responsibilities at the firm were to explore the capabilities and technology for BIM 

organization, material applications, help desk for people who have questions and 

basically lead the firm as it was changing from using CAD tools to BIM technology. 

He had a bachelor degree in architecture from University of Texas at Arlington. He 

had not worked exclusively in interior design industry. He worked both in architecture 

industry and interior design industry for thirty years. He worked for the firm for 

twenty eight years ago but not continually until 2005 he became CAD manager at the 

firm. He worked with several CAD packages from its very first time of development 

thirty years ago. He used to draw a lot by hand and spent many years drawing by 

hand. He also drew using CAD software as his first experience in automated design 

documentation technology. However, he was very enthusiastic at BIM technology as 

he had a chance to get familiar with it at the firm recently. 
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IP5: I think there is more benefit. The larger the project is the larger perspective is. 

We have to talk a little bit about scale when we talk about that because of fact is that 

when you’re talking about a mid-size architectural project which is (you know) kind 

of mid-size would be like, might be a 6-storey office building. That is not a big project 

for architecture but (you know) it can probably be considered for us (an interior 

design firm) to do 6-floor office building would be a very big project. So, it’s kinda 

like saying about scale a little bit when you start to talk about a small interior design 

project I think it may be that you don’t get as much benefit from using Revit. We are 

talking about something pretty small. Actually, we’re talking about (you know) for our 

firm, (you know) 3000 square feet space is not interior-spaced small project. It’s 

considered kinda medium-sized project or great project but it’s not considered a 

really small project. So, something literally if we’re working on space 3000 square 

feet as a matter of fact, it’s again the question about scale, (you know) Revit is 

powerful in anything like door schedule, it’s really benefit to but less benefit if you 

just have 3 doors in the project. If you only have three doors in your project and only 

one elevation then the benefit of using the software with all the power generation all 

the information that’s really thing to be offered a huge benefit. 

 One of the issues that interior design mangers concerned was how BIM 

technology applications could save money in comparison to old fashion approaches 

such as CAD tools or other conceptual design software and hand-drawing. Most of the 

participants stated that BIM software adoption could only save money in projects after 

initial setups and standards were established for the company. One of the main 

reasons mentioned in the interviews was the period of time for creating BIM model. It 
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was actually time-consuming and required specific information at the beginning of 

model setup. However, objective and subjective reasons did not allow the design team 

having all the project information that they needed immediately.  

IP4: I think it saves money at the end of the project so you might spend a little bit 

more time setting out the project at the beginning but I think you save the most money 

because that way all…that kind of stuff it’s already done by the time when you in 

normal cad you’re just starting that part once you get passed the initial phase in BIM 

if you set it up correctly it’s already half way done and then you just go 

back…kinda…adjust it from there. So I think it saves money at the end of the project 

when you’re doing CD and stuff like that. 

 For some participants, they thought using BIM can save money at the end of 

projects because again, the time for setting out the project at the beginning actually 

takes much time. 

 For some participants, they talked about the automated aspects of the BIM 

technology as a factor can save money. As (OP2) pointed out this issue in her talking 

about convenience in BIM working that she had experienced. (OP2) worked for a 

local agent where she was in a representative team of a full-service manufacturer of 

lighting industry across the world. They developed different lighting fixture for 

architecture and decoration, lighting solutions for any and all interior, exterior, 

commercial, and industrial applications. (OP2)’s responsibilities was basically a 

middle individual, an intermediate person who make the first step to help bring that 

stuff into the market and bring it to the design table. Therefore, she went to a lot of 

meetings and helped with design, lighting design background and managed design 
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projects as needed. Her official position was a senior project manager. She had a 

Bachelor of Science in interior design in 2011 and a Master in interdisciplinary 

sustainability. 

OP2: I think it can cut out some of the hour working and something that doesn’t 

build as fast and develop multiple sheets of construction document (CD) papers. I 

think it’s more than that, so maybe cut down on some of the time that you have, your 

different roles that go out, changes in a project because of mistake, so they can 

definitely help out with human errors a little bit. 

 Yes, I think it can be because anytime you can cut down our having to draw 

elevations and then sections because you’ve already built it and you’re already saving 

time. 

 I would say that getting into it too early instead of just kind of sketching out 

some of your ideas it just like whenever you go to get into CAD or drawing line 

drawing different just kind of free flowing idea, it just a little bit more darkness, so not 

jumping into too fast in it and then also not getting wrapped up and the way that 

design is doing and not changing it. 

The interior design team has many individuals participating in with different 

roles. When it comes to BIM implementation, these roles need to get some skill or 

knowledge to work in a collaborative way. It would be a really difficult situation 

when a project manager did not know how to manipulate a BIM model to check some 

factors of a project such as material schedule, furniture schedule or lighting fixture 

schedule. Also, a designer needs to master modeling skill to put a furniture layout in 

the BIM model. However, each individual in the design process has a distinct 
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responsibility depending on his or her position. Therefore, each of them also needs 

different skills in BIM to be successful in their task.  

IP5: Different roles obviously are you know you obviously need to have someone on 

the team who is very knowledgeable and skilled with Revit and you’re going to 

maximize your benefits. The more skillful the more knowledge each of you used to 

have, as a matter of the fact that you’re gonna get out of the software. In terms of 

project managers, I don’t look at that project managers have to be skillful with using 

Revit. They need to be knowledgeable about how it works so they can also (you know 

that) know where to go to get benefit of the software. Right now in our office we have 

project managers to know nothing about the software and so sometimes, they ask 

questions that actually make those sets within the framework of the software. I mean 

(you know) if you understand how the software works, it likes you have a project 

manager is basically doing the review for the project. In Revit, you probably don’t 

really have to spend a lot of time checking the sheets whether or not they have the 

whole elevations for reference correctly. In CAD, you have to go to say “Ok, this is 

elevation sheet A4.11.” I mean “I have to check sheet A4.11 to see where elevations 

are.” I mean the really need to worry about that. This is the same that it’s a very hard 

situation somehow you have a reference. I mean in the way that the software works; 

you can’t really have a reference that an elevation is wrong. You can have a detail 

reference, a 2D detail that can be wrong but you would have to really fix the work. 

The users would have to make huge mistakes for that to happen. 

Oh, I think it helps they focus on (you know) want to focus on being a help desk (you 

know) being (you know) doing customization (you know) doing training. And so for 
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that’s all new employee will be well doing the BIM software. It’s the opportunity for 

doing all those things (you know) in a better way as you always look around for that 

years ago with (you know) going to the process of doing training, doing 

customization. 

IP7:  No, it is essential complex. In fact, it’s more particular when you talk about a 

client or an owner. It’s really hard for an owner who doesn’t specialize in industry 

having no special knowledge to understand Revit monitor is very sophisticated on 

them (you know) in our business many of our clients they’re not a facility 

management. They open large facilities regularly. Their lawyer who has a law firm 

and so their exposure to design is different than the vice president facility for huge 

corporation who their only job is to build facilities and hire architects. So, many of 

our clients they’re experienced with design and technology designers what they see on 

TV (Right?). And so anyone in industry know what they see on TV is done by a special 

effect studio in Hollywood (Right?). It’s not done by architects. So, as I recently have 

experience with the client where they thought what they saw on the TV show where a 

guy walk in to the wall, and push it in, move it to other location and end over here, 

put the door in the wall. He thought that’s what we were gonna be able to do with his 

project using Revit software. And so it’s really tricky I mean like you have a very 

sophisticate clients, it can make it more complicated because they didn’t know about 

it. Other stakeholders like general contractors, I’ve have mix experience with some of 

them. They don’t really care, the larger ones like this project. It’s a good example at 

company that I found success when we utilize Revit and BIM to collaborate when the 

project is under construction. 
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 One of the difficulties for interior design firms to apply BIM software now is 

that BIM has been built for architects and has not come to as detailed as interior 

design requires. For example, when the designer want to tag finishes directly in BIM 

models, they had to borrow architectural finish tagging to make their own.  

IP7:  One of the things for us with Revit is that it isn’t built specifically for interior 

design. The software is specifically built for architecture and there really isn’t that 

much differences the difference also for (maybe) a good example is when you use 

Revit, for example, out of the box when you install the software it comes with sort of 

AIAs, uh not AIAs but industry guide level standard annotations and the way we 

documented certain things does annotation is too big and we have to redesign it and a 

lot of time with commercial design….there’s aspects that are very basic as far as how 

Revit functions (you know) for structure, for slabs and things like that. Sometimes, 

interior designers as concerned about …It’s particular commercial environment. You 

have a layer and ceiling and you put some carpet or something up, maybe some 

cabinets in and some furniture. Revit really wants you to put a full slab in, a 

structural system in. Smaller projects from interior design perspective we don’t need 

to worry about that so I think that’s really…as far as I could say the biggest issues in 

Revit. The way once we create elevations and certain types of views they seem to be 

more routine and what ground-up building more to do. They are as far as I can take 

it. 

The Transition to BIM Platform 

 BIM is a new information technology (IT) environment which requires 

training, system configuration, library and document template setup, and adaptation of 
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design review and approval procedures, often combined with new business practices. 

These need to be developed incrementally, side-by-side with existing production 

methods, so that learning problems do not jeopardize the completion of current 

projects (Eastman et la, 2011). 

 Staff training is a crucial issue in this moving which should be started with one 

or a small number of individuals. For this reason, the users’ perception and feeling in 

performing BIM software is very necessary for productivity assessment. With 100% 

of participant being in favor of the BIM software features, advantages for training and 

deployment are available. Especially, young people were easy to train and adapt 

themselves with new technology like BIM. (OP1) was an architectural intern working 

at entry level of trying to get his architectural license. His responsibilities were 

anything related to the design process such as field verification and observation, 

drafting, and architectural design. He was a new graduate from an architectural master 

program with ten months’ experience in the industry. His firm was an architectural 

organization with interior design staff working at the same time. His enthusiasm in 

learning BIM software and academic knowledge were a valuable one to provide new 

ideas for any companies. 

OP1: I actually like using BIM and Revit as opposed to CAD because it’s easier for 

me to convey what I wanna use as far as my modeling goes over then just drawing 

plain, flat 2D drawings and AutoCAD but I’ve also been to tolerate using primarily 

Revit where like all generations before do upon CAD, so it’s much easier for them to 

use that software. 
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 (OP2)’ comments about BIM experience also inspired much understanding in 

staff strategy for design organization. 

OP2: When I first used it I have that to compare with Sketchup (SU) and with the 

free program and I loved it because it basically taught me how things should go 

together and it really teaches you three dimensional spaces as you early on and in 

your schooling. So, I thought it was a great tool to teach someone from not just 

working on a plan and things not on surface what else should be doing on the space. 

 The transition might be a little bit difficult for design firm without 

architectural department as (IP2) mentioned: “The interior design firms that do have 

architectural department I think are able to learn Revit a little bit better than the ones 

don’t and so I think…a little bit more challenging for them.” Another challenge for 

the moving is from senior employees who would be hard to learn new software. It 

would be objective reasons such as time for learning curve moving forward or 

subjective issues such as unwillingness to employ new technology.  

OP1: Disadvantages like serving all the generations that came before that 

previously in charge of the firm. They sit on their way and jus use CAD and hand 

sketches so they’re not sure how to use Revit and BIM software and they don’t want to 

learn it. So that makes it difficult for the generation gap between us and them to 

communicate using BIM technology. 

 Most of the firms have CAD-based software as their main stream of IT 

technology to produce construction document. Therefore, reusing old documentation 

is a necessary requirement when transiting to BIM technology. Also, the current BIM 
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applications are not 100% proper as required by IT creators, which make the firm and 

staff, still keep hand-drawing and CAD-based resources in case of interoperability.  

OP2: Yes, I do use some of the same hot keys and things like that so I think it is very 

interchangeable.  

The tools are very easy because it kinda preview a pattern what to do next. So, I like 

that very formulated I guess….using it is very simple on I think that because just as I 

said it’s very formulated. It’s easy to get in time. I remember first time that I was in a 

class. We were give drawings, then we redo them the same way they were done and it 

was something that I have to take a little bit of time but it didn’t take that long to 

know other programs and it’s been pretty easy to read through  

Probably the size of the files because there’s more stuff in it and then a lot of time I 

think that whenever you’re syncing thing between different firms and different people 

like engineers they may have certain things to watch it just try to make sure that you 

have all your information and then you can update it the most efficient way because 

it’s more complex several times. 

 New graduate students were an excellent resource for a better transition from 

old-fashion design tools to new BIM technology in professional environments. 

Companies and firms should give these talents opportunities in new situations where 

they could integrate academic research expertise in BIM in practice. One of the 

participants, (OP3) was so active and smart that he could manage to work for two 

firms with different operation in AEC. (OP3) had his experience in a design-bid-build 

(DBB) firm and a design-build (DB) firm. He got a Master of Architecture (MA) and 

a Master of Business Administration (MBA). He just graduated and was working on 
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Intern Development Program’s (IDP) hour at the DB firm to get prerequisite to take 

architectural license exams.  

OP3:  I really sure that they should have taught Revit in an earlier stage in our 

academic. That would help students (you know) more experience with it. We’re able 

to ask more questions in school rather than as soon as we had to learn for ourselves. I 

knew some of the techniques in Revit I could tell (you know) how big the program 

should be in the field and a lot of firms that I know of are using Revit as the program. 

One of them has been using CAD-based software and they still want to move to Revit 

there. My firm uses a heavy CAD-based software and they haven’t moved up to Revit 

but they want to and they’re touching it out. They can realize that but again the 

reason why they’re not moving up in a faster pace is like I said that “old don’t wanna 

learn new tricks.” I have worked with interior designers and interior designers do 

work so much efficient with Revit. They worked very well. I also took a class at Tech, 

a collaboration project and basically what we did is we have three interior designers, 

two architects in landscape architecture department, and three architects. We talked 

about using software like Rhino or whatever CAD and I made a decision using Revit. 

The reason I chose Revit because I knew we could get many advantages from Revit. 

So, I knew we could create a central file and save to the central file and see how we 

can keep up with progress in the end. So, one of my weakness back then was working 

on interior design, I don’t know anything about interior design, so when interior 

designers would be able to come in there, it’s kinda like fill in the gap. Our group was 

so incredibly efficient and (you know) they were able to render, they were able to (you 
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know) place furniture design furniture and I also designed furniture in Revit itself but 

in terms of design, professional interior designers should do that. 

 The transition to BIM technology made unintended outcomes on the users 

with their uncomfortable feelings between budget management and time for task 

execution. The case fell in (IP9), a job captain who was fifty three years old. He was a 

little bit old to get a quick learning curve to master BIM skills. In (IP9)’s case, his 

frustration came from the fact that he wanted to make things done quickly as he could 

do in the past with the CAD tool and desire to do certain things in new software 

(Revit). 

IP9: When I first used it, well, I guess…feeling to all of that, to who(m )you are and 

I’m kinda frustrated. I (like) know what I’m doing I know what I’m learning. You 

don’t know it until you learn it but it’s still a little frustrating that I can draw certain 

things, double things in Microstation saying 20 minutes but it can take me over an 

hour to do in Revit. So, I just don’t know how to do it even though I watch the videos 

still little challenging to do it because a little bit different itself when I watch the 

videos. So, I’m a little bit frustrated but the more I do it, the more I learn, the less 

frustrated I am. And again, that frustration comes from the fact that I just want to get 

things done and I want to do it right. I want to get things done quickly because I know 

that, I know we have a budget and I don’t want to go over the budget but I guess there 

was just challenge (you know) I know that part of frustration. 

 Some young employees in the firm thought that they were afraid of being 

stuck in BIM way of working when they wanted to come back to do some hand 

drawing and CAD tools as needed. This was the problem of any technology-based 
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procedures as we could see when human society depended too much on machine. 

That was (IP8)’s situation who had Master in Architecture and joined the firm for one 

years as an architectural technician. 

IP8: Well, I think now it would be a lot harder for me to go back to AutoCAD 

because even when like for instance hand drawing elevations now I’m so used to Revit 

creating elevations for me and then if I need to you know draw detail lines on top of it 

or use fill region or add certain things but I’m so used to Revit to creating at least the 

base for me for an elevation and also I feel like for me personally when I’m trying to 

understand something and visualize it. It’s really helpful for me if I can feed in 

different ways so that’s so great about Revit if I can draw something in plan and then 

look at it in 3D and then draw sections and I can do that’s all really fast so that I can 

understand what’s going on and so that’s also like how I do if I run into a problem in 

Revit that’s the first thing I do to like trying to look at it and a bunch of different ways. 

I think that I don’t have any challenges but like it would be hard for me to go 

backward now it would be for me to go back CAD or hand drafting. 

 Go through all the issues revealed in the interviews, results were summarized 

following principles in STS theory. They were put in three categories including 

transition to BIM, adaptability and responsible autonomy as shown in Table 4.3. The 

analyses were developed from open coding to axial coding and selective coding which 

was the final step to standardize standout concepts and themes. Throughout the study, 

continuous analysis was conducted for the final categorization. Refinement was done 

continually until there were no more possible reductions or further emerging themes. 
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Table 4.3 Summary of interview code categorization and frequency 

Categories Codes Frequency 

Transition to 

BIM 

Specific information 10 

Underutilization 11 

Multifunctional software 11 

Real-time 13 

Cost effective 11 

BIM coordination 8 

Workflow 11 

Materiality  8 

Tenant development  8 

Facility management  7 

3D Modeling  32 

Innovative assemblage 7 

Adaptability Skillful insufficiency 9 

CAD experience 12 

Theoretical conflict 7 

BIM perception 14 

Upfront time-consuming 9 

Potential  13 

Cloud storage  10 

Contextual issue 11 

Level of capability 14 

Responsible 

Autonomy 

Lack of BIM model 8 

BIM hierarchy 10 

Model manager 8 

BIM manager 8 

Hands-on 7 

Ownership to the model 8 

Ad hoc task 10 

BIM community 9 

 

In summary, this chapter presented results from field participant observation 

and interviews with BIM users to see how BIM had been used for interior design 

process and how professionals comprehended BIM. Areas to analyze were types of 

interior design protocols using BIM software, the transition to BIM platform, and 

users’ perception of BIM. Open coding was used to grab emerged themes and group 
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them under categories that appeared to achieve best fit and portray as much as 

possible a main theme that unifies these codes. Final conclusions and discussion were 

recapitulated in Chapter V. 
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Chapter V 

CONCLUSIONS 

Conclusions and Discussion  

This research employed a grounded theory approach to explore the use of BIM 

software for interior design process in a transition situation and challenges which 

individuals in a professional setting have to cope with to adapt to a socio-technical 

change. To address main themes in this exploratory study, an overview of interior 

design process from its historical development was reviewed and some interior-

related topics in BIM and design drawings were presented. The conceptual framework 

for the dissertation is socio-technical system (STS) theory which was applied to lead 

to codes and themes exposed throughout the dissertation. The concept of STS covers 

the duality of BIM-applications in an existing organization. Two means of data 

collection were employed for this study including participant observation and semi-

structured interviews. 

The dissertation proposed that participant observation and interviewing were 

well-suited as mixed methods to investigate the BIM-enabled practice and users’ 

adaptability and responsible autonomy. These issues were observed in the day-to-day 

practices and interactions of participants and teams, rather than conducting quick 

surveys or case studies. The dissertation then analyzed existing data based on main 

principles of the STS theory to find out emergent themes. Based on analyzed results, 

this study put forward the following findings. At the core of these findings and 

implications is the emergent theme of adaptability and responsible autonomy, 

identified along the course of the observation and interviews. In line with this central 
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theme, each of the findings below highlights the hypothetical point versus the 

pragmatic view, where theoretical claims about effective applications and a smooth 

transition to BIM platform. 

BIM Software Applications in Interior Design Practice 

 The development of IT technology leads to the changes in many aspects of 

human society. AEC industry has inevitably been moving everything quickly to IT 

environment to provide better production in which BIM technology is a consequence. 

Regardless of interior design practice is either the more detailed or continual work of 

architecture or a separate profession also is affected. The results analyzed in Chapter 4 

lead to the following conclusions. 

 The interior design process can be a separate task with architectural spaces as 

background or a design step in architectural design, which makes conceptual design 

more real. Therefore, BIM applications in the interior design process have similarity 

with BIM implementation in AEC industry in general. In small interior design 

projects when architectural elements have minor influence, an independent BIM 

model would be generated to transfer all design information under digital format. 

Although small interior design projects limits in areas to carry out, the scopes and 

details can be so intriguing to manage. Material finishes, FF&E, accessories, and 

schedules contain huge information about properties, vendors, and manufactures 

which can be easily controlled in BIM technology. Field verifications also contribute 

to the information complexity for these types of interior design projects. In terms of 

organizational aspects, there should be architects or an architectural department in 
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interior design firms to execute BIM deployment. BIM experts in interior design also 

are appropriate choices for small interior design firms. 

 BIM implementation for large interior design or interior architecture 

companies is similar to current AEC industry with more concerns to detail levels in IT 

technology to support designers in dealing with special interior features. However, 

there should be a careful strategy to deploy BIM platform for large firms in terms of 

technology and staff training depending on particular settings.  

Building up the Interior BIM Model 

Currently, most of the building shells were constructed on paper 

documentation or CAD files. Hence, architects and designers working on those 

interiors of a building have to start with the building shell CAD files or blueprints 

from their own firm or another firm. While BIM technology is based on 3D model, 

these designers will be able to create the relevant portions of the building exterior off 

the 2D or paper floor plans as a way of starting their project. 

When interior design features such as defined spaces, created walls, added 

fixtures, and selected finishes develop, the parametric building software like Revit 

preserves design intent, coordinates changes and maintains consistency within the 

project design. If the interior BIM model is built up in a proper way, it can be 

automatically adjusted in case the designer changes plan layout, design options or 

other related issues. For instance, when a wall is deleted, the lighting sconce is deleted 

too, and the schedule of fixtures is instantly synchronized. 

Coordination in BIM Platform 
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 In its theoretical proper practice, BIM technology can promote the design 

process to the most effective way. Hence, the most significant benefits that interior 

designers experienced with BIM are the extent and ease of coordination possible 

among architects, engineers and interior designers. The fact that everything was 

modeled and the models from all consultants were linked make the interior designer 

able to see every interior detail such as electrical box and plumbing or light fixture. 

For instance, when an interior elevation was created, the interior designer 

conveniently could see if the electrical engineer had provided the junction box behind 

a base cabinet or above the countertop. In the past, this real-time status of 

coordination just happened after the construction documents were almost ready to be 

sent out the door, and this was performed in plans. The 3D nature of this coordination 

was a significant improvement in communication among the designer, engineer and, 

ideally, the subcontractors in the earliest stages of design, rather than after the fact in 

the field. Results in participant observation also pointed out that FF&E and finishes 

are main focuses for interior-related companies to take care for their projects. 

Furniture, Fixture and Equipment (FF&E) 

BIM software is actually an effective tool for placing, documenting and 

scheduling such items as furniture and equipment. The ability to sort, count and filter 

the databases mathematically is powerful and accurate. Every object in the model has 

been assigned parameters, such as model number and cost, from which the schedules 

pull their information. As long as the information entered into the object is accurate, 

the schedule will be spot-on and instantly updated every time the floor plan is 

modified. Designers in the firm were able to start scheduling furniture and equipment 



Texas Tech University, Duy Quang Pham, August 2016 

103 

at the moment the object was added into the model. This saved significant time when 

the purchasing agent budgeted numbers and quantities. It saved even more time when 

the purchasing agent was involved with the selections as the data was being entered 

into the parameters of the objects. Some manufacturers were catching on quickly to 

the BIM movement and had started providing their products to designers already 

modeled with all the information needed to specify and purchase their products. 

Accurate furniture and equipment counts leaded to accurate schedules for those items. 

This, in turn, leads to minimal late changes and more precise equipment counts. 

Finishes 

When building interior BIM model, the model manager also comes up with a 

method to model finishes, such as flooring or walls. They could be tagged, scheduled, 

quantified and even could be put into “take-offs” while they were being selected. As a 

department director wants to change the flooring patterns for an entire floor the day 

before the subcontractor needs to place the order, for example, the designer can 

instantly and accurately schedule the carpet quantities for the areas affected and tell 

the contractor exactly how many square feet of different types of carpet tile need to be 

ordered to meet the deadline. The ability to calculate area and quantity of materials 

effortlessly and reliably reduces the overall project cost by producing accurate 

estimates and minimizing orders of excess or unnecessary materials. Accurate area 

measurements lead to accurate finish budgeting for items like carpet and ceiling tile. 

Advantages in Construction Administration 

To take advantages of BIM applications, architects and interior designers 

should interact with contractors and suppliers by letting them access to the 
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information in the 3-D model as soon as the contractor is a part of the team. So far, 

digital contracts have been established like AIA digital practice documents, which 

generate legal requirements in terms of BIM exchanges in construction industry. In an 

ideal world, an integrated project delivery method would be used. The open sharing of 

information builds trust and a sense of collaboration among team members, which can 

reduce time and cost to the owner. With BIM, there is a significant reduction in 

change orders as well as requests for information from the contractor and their 

subcontractors. 

BIM technology is constructed on parametric relationships which will prevent 

cheating. There is no fudging of dimensions because BIM is a 3D model. In two-

dimensional software packages, dimensions can be overwritten, making the 

completed document inaccurate and often resulting in a change order during 

construction. BIM software won’t let designers make up numbers and enter what they 

think it should be. It is as it appears, and if it’s modeled wrong, it must be fixed 

immediately.  

In addition to BIM uses, it can be more convenient to streamline construction 

using project information management (PIM) software and electronic documentation. 

With PIM, submittals, requests for information, change orders and transmittals are 

exchanged immediately between team members with notifications arriving in 

everybody’s inboxes. This dramatically improves the construction administration 

portion of the project. For example, it allows interior designers to turn around a paint 

submittal the same day the contractor submits it. Other members of the construction 

team will see similar benefits. 
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BIM after Construction 

The current development of technology and new business processes make 

opportunities for more predictable, accurate and responsible outcomes in AEC 

industry. The accuracy and level of detail possible through BIM also continue into 

more effective ways of managing and operating the resulting facility. The building 

owner now has the ability to track occupancy, space allocation and assets. Thus, BIM 

can make life much easier for facility managers. A facility management software 

package that utilizes the building information model easily enables the facility 

manager to track finishes, furniture, equipment and other assets. An old set of paper 

plans rolled up in a box with red lines and taped-on design modifications are in the 

past. 

Opening up the 3D building information model of a building on a computer 

and quickly filtering the information to generate life-safety reports is a useful facilities 

management tool. Likewise, by selecting a piece of furniture on the screen, the facility 

professional instantly can know the manufacturer, model number, warranty and 

contact information for replacement parts. Moreover, if a damaged ceiling tile needs 

to be replaced, the exact product information is at hand. A construction facility 

professional no longer has to search through four different project-specification 

books, old submittals and a set of construction documents to figure out exactly which 

ceiling tile is the existing product type. 

Refinement for BIM Uses 

Although the interior design process can benefit much from BIM 

implementation, there is still a long road to achieve an entirely functional tool for the 
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profession. In reality, the software does not completely translate well to what interior 

designers do every day and how they document a project. For instance, the room 

finish schedules are not able to pull information from the floors, walls and ceilings. 

This leaves designers manually entering this information similar to how it was done 

years ago in CAD tools. The finish cannot be parametrically tagged and scheduled if 

it is not created in 3D model. When the software is able to do this, the accuracy of 

these schedules will be just as tight as the furniture and equipment schedules. It is 

only a matter of time before these items will be worked out, however, and the job of 

an interior designer to document the interior finishes of a facility becomes just as 

accurate and parametric as furnishings and equipment. 

It is sometimes hard to know how much information needs to be modeled in 

BIM. It is a balancing act and with every project designers are learning and changing 

their processes to become more efficient and accurate. The problem here is not 

software fault but a combination of technology and human capability as we will 

discuss in the next items. 

Professionals’ Attitude to BIM Transition 

 As aforementioned in the literature review, interior design process is a long-

time profession but was not considered in order until recent years of the twentieth 

century. As AEC industry moves to BIM technology, interior design also needs to 

adapt with the development which would help automate project delivery method soon. 

BIM models can be used for complicated furniture stuff and tiny accessories. The 

architectural BIM model itself includes much information which needs experienced 

skillful users to process and takes advantages. To support for coordination, the model 
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will be enriched with much more information by putting interior and decorative 

elements, which generate a complicated exchange model for a technological, 

hierarchy, and taxonomy resolution to get benefits.  One another difficulty for interior 

design when moving to BIM is that almost construction documentation was in paper 

or physical models which need to be inputted in BIM environment to be processed. 

Interior design firms have to spend much more time to build up BIM model if they do 

not get it from clients or architectural firms. In the future when BIM technology is 

adopted completely, this will not be a problem but in this transitional stage it should 

have labor fee for building BIM models. So far, facility management is a discipline 

which can bridge the gap between old paper-based and CAD-based documentation 

and BIM model to push the BIM implementation in AEC forward. Interior design as a 

subfield of architecture design is predicted to benefit much more when this 

transitional time completes. In waiting for a fully functional BIM technology, BIM 

users had to adapt themselves to capitalize on advantages and ameliorate 

disadvantages to autonomously promote new BIM technology. 

Adaptability 

 According to STS theory, employment of a new technical system into an 

existing social organization will generate unintended outcomes which might be good 

or bad. Results presented Chapter IV lead us to emergent and unintended 

development of BIM applications in an interior design setting. The participant 

observation and practitioners’ interviews pointed out that a proper usage of BIM as 

expected by IT innovators would be an absolute scenario. While the result showed 

that almost all the participant felt comfortable with the BIM software at first use, they 
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were still struggling to achieve a consistent way of using the software. In terms of 

personal usage, this can be carried out over time when the users’ learning curve is 

enhanced and developed. However, the implementation of BIM in interior design 

setting still needs to be improved by an effective deployment. There were comments 

from participants showing that all the difficulties would be solved when users master 

BIM software skills.  

While BIM offers the potential to realize new benefits, these benefits are not 

easy to achieve. The development of a 3D model, especially one that includes 

information that supports analyses and facilitates fabrication, involves more decisions 

and incorporates more effort than producing the current set of construction 

documents. Considering the inevitable additional costs of purchasing new systems, 

retraining staff, and developing new procedures, it is easy to rationalize that the 

benefits do not seem worthwhile. Most firms and organization moving to BIM 

platform have found that the significant initial costs associated with the transition 

result in productivity benefits at the construction document level.  

 Since the emphasis of this study is on the practical world, it has been essential 

to examine the state-of-the-practice within BIM-enabled professional settings. The 

empirical observation and interviews with industry practitioners presented in Chapter 

IV explored the experiences of participants in relations to their organizations’ BIM 

initiatives. An important lesson derived from this was the need for an analytical 

framework that would assist an interior design company in dealing with the 

management of sociological and technical issues that confront the different 
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construction organizations that converge at the project-level with the aim of 

delivering BIM projects.  

STS theory was the conceptual framework that incorporates the crucial 

elements for understanding and managing key phenomena emerging throughout the 

result analyses. Furthermore, the results of the analysis provide a general overview of 

issues associated with BIM implementation initiatives that can direct the transition 

from hand-drawing and CAD tools to BIM platform. Whereby, BIM implementation 

is a technology employment in a social scenario which is interior design firms. The 

priority to get a successful implementation is how to adapt new BIM software in 

existing professional design organizations. Staff training is the first concern to catch 

up new technology. Participant observation and interview results showed that there 

could not be a proper applications of BIM right now following directions form IT 

specialists and programmers. BIM users and managers had to take advantages what 

they had and what BIM software brought to the scenarios. For BIM users, practicing 

design by using software correctly such as well-organized BIM models, 

interdisciplinary collaboration, BIM skill developing are their strategies. So far, BIM 

technology has just dealt with AEC issues not focusing relevantly to interior design 

aspects which require much more details in IT software area. As the results the 

chapter pointed out FF&E and finish scheduling are BIM advantages in interior 

design applications, so deployment strategies need to bring it to the first step. Also, 

the literature review mentioned the socially interactive aspect of interior design; 

therefore, BIM applications need to be gradual and careful not to jeopardize the whole 

process. Decorative elements in interior design are actually difficult to translate into 
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technological language or application. However, the results showed a consensus in the 

possibility of integrating other tools used for decoration such as Adobe package. 

With respect to managers, directors, strategies to configure new IT 

environment, recruit new staff with BIM knowledge and train current employees 

should be their concerns. For project managers, they need to understand the BIM 

technology to supervise and follow what information should be put in the projects. In 

earlier phases of the project, BIM usage should be focused on the basic skills for 

creating low LOD model and producing drawings, including incremental definition of 

object libraries and getting the basic down before undertaking more advanced 

integration efforts. In later design phase when the basics of project management have 

been realized, the door is open to variety of extension for taking advantage of the 

multiple integration and interoperability benefits that BIM offers. 

BIM model setup is really time-consuming and hard to reverse if errors occur. 

Therefore, it should be cautious during the early phase of BIM adoption. Although 

methods of project definition and detailing are partially automated in BIM, it might be 

misinterpreted for a design concept if details are put in too quickly. Clients usually do 

not pay much attention at details in early phases. Consequently, it is important for 

BIM users to understand this issue and to manage the level of detailing of the BIM 

model for appropriate purposes. 

The IT infrastructure is the most important foundation for BIM applications. 

As the result analyses demonstrated that users have felt frustrated with current 

operation of computer speed in processing BIM software. Crashing problems in BIM 

often occurred because of huge information put in the model, which make project 
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workflow slow or interrupted and users’ negative feelings. Both hardware and 

software for BIM so far is in a transitional situation to a better step, whereby the 

adaptability is the best way to cope with in both users’ level and organization’s extent. 

Responsible Autonomy 

According to STS theory, responsible autonomy is a situation when an 

individual or a group has autonomy to decide what to do, but is accountable for the 

outcome of the decision (Trist and Bamforth, 1951). In the scenario of BIM 

applications in interior design process, individuals with advanced BIM skills but not 

in a decisive position can do their own way to push forward working productivity. 

The conflict between seniors without BIM knowledge and young generations working 

in BIM primarily is a challenging for professional interior design organizations. These 

senior staff have decades of experience with clients, design development procedures, 

design and construction planning and scheduling, and project management that 

represent part of the core intellectual property within firms. The challenge is to 

engage them in the transition in a way that enables them to realize both their own 

expertise and also the new capabilities that BIM offers. The way BIM software 

manages project information is around a central 3D model which allows collaborative 

participation working from other people with local models with permission form 

model managers. However, the existing IT system and staff do not allow an effective 

management of BIM technology unless professional design firms change the 

composition of staff with respect to skills. There will be two new positions in a 

professional design firm to succeed in BIM transition. The first one plays a role as a 

system integrator. This function will be responsible for setting up exchange methods 
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for BIM data with consultants inside and outside the firm. These are corporate- or 

enterprise-level responsibilities. It also involves setup of libraries and templates for 

company use. This position could be seen in the case of OP4 who works for a global 

design firm with many offices in different geographic locations. OP4 is a BIM 

manager in a local office of the firm. He is responsible for every aspect related to 

BIM technology and projects. The other position is model manager whom we can see 

now available in design firms with BIM platform already applied. This function will 

be in charge of a particular project. There should be separate model managers for each 

large project depending on the complexity of particular projects. For small scale and 

less detailed projects, a BIM model can be easily controlled by any users who have an 

intermediate BIM skill level. 

 Within a typical practice, a designer skilled in BIM can realize the intention 

and detailing of a project with much less outside drawing or modeling support than 

was previously required. Details, material selections, and layouts only need to be 

defined once and can be propagated to all drawings where they will eventually be 

visible. As a result, the number of junior staff members working on construction 

documentation will be reduced. Although the need for entry-level designers is 

reduced, drawing cleanup, modeling detailing, and integration and coordination of 

multiple building subsystems will continues as important and valuable tasks. With a 

careful strategy in staff reorganized to apply BIM, interior design firms can capitalize 

on those two aspects, adaptability and responsible autonomy to achieve benefits in 

BIM transition. For a summary of benefits and challenges that BIM applications bring 

to the interior design process, Table 5.1 was created to be easier to follow. 
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Table 5.1 Summary of benefits and challenges of BIM applications in interior design 

process 

Benefits Challenges 

BIM community Level of capability 

Cost effective Crash (or system crash) 

Real time Skillful insufficiency 

Potential Theoretical conflict 

Multifunctional software Lack of BIM model 

CAD experience Underutilization 

Ownership to the model Upfront time-consuming 

Hands-on Contextual issue 

Tenant development Ad hoc task 

Facility management Specific information 

Cloud storage Learning curve 

Multifunctional software Freeform 

Collaboration 

Adaptability 

Responsible autonomy 

Synchronization 

Parametric design 

Fabrication 

3D modeling 

Drafting 

Workflow 

Materiality 

Innovative assemblage 

Level of Development (LOD) 

BIM hierarchy 

BIM coordination 

BIM perception 

BIM server 

Model manager 

 

Recommendations and Future Work 

 The dissertation is an exploratory research with participant observation and 

interview methods. Because the nature of those research methods limits in descriptive 

data which lack partially necessary objective, the future work will focus on 
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experimental studies and wide-scale surveys to verify the current outcomes. BIM’s 

positive influences in interior design and AEC industry can be obviously recognized. 

However, adjustment in terms of professional practice and IT technological 

programmers is crucial to make the outcomes better. To do adjustment in BIM 

applications to existing organizations, the principles in STS theory should be studied 

and employed as aforementioned throughout the dissertation. Other research about 

BIM technology related to STS theory showed that a purposeful negotiation of 

intervention plans that fully support the multiple end BIM users’ goals was an 

appropriate approach (Sackey, Tuuli, and Dainty, 2014). Whereby, a combination of 

different experiments among BIM users will be performed to test the relationships 

between BIM technology and human adaptability, BIM technology and existing 

organization, and between human adaptability and existing organization.  

 Another area of interest for future work involves in combining BIM platform 

and animation presentation to measure effective outcomes among stakeholders in the 

interior design. Automation in design and construction increasingly become a trend 

when IT technology develops in a fast pace. The impediment explored in the 

dissertation showed that BIM users found difficult in using BIM software which 

requires special skills. To overcome this problem, IT innovators have been creating 

automated media devices and computer applications which allow BIM usage 

convenient to lay persons. Hence, future work can be performed to find out if STS’s 

principals still apply to hinder human and technique interaction. 
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APPENDICES 

A. IRB APPROVAL 
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B. PARTICIPANT OBSERVATION LETTER 

Observation Requesting Letter 

 

Subject: Request for observation in a research on Building Information 

Modeling 

Dear: Sir/Madam 

My name is Duy Pham. Currently I am working on my PhD in Interior 

and Environmental Design in the Department of Design, Texas Tech 

University. Professor Kristi Gaines, who serves as my committee chair, 

accepted for doing observation in your firm to support my research. I will 

observe your firm’s operation in terms of Building Information Modeling 

(BIM) implementation. I am providing some key information regarding the 

study below. Your approval will be voluntary, and no firm’s private 

information will be collected in the study. 

This research focuses on Examining the Use of Building Information 

Modeling (BIM) for Interior Design Process in a Professional Setting. Data 

will be collected through a participant observation in an interior architecture 

firm. The purpose is to 

(1) examine the current using of BIM software for interior design 

practices, 

(2) explore the transition from traditional design process and CAD 

platform to BIM approach in terms of personal usage and 

organizational applications in interior design, 

(3) understand professionals’ point of views about BIM software itself 

and in comparison to other design tools (hand-drawing and CAD 

software). 

I would like to request an observation in your firm to further explain 

the study, and answer any questions you may have. I look forward to working 

with you and thank you in advance! 

Best regards 

Duy Pham 

Tel: +713-363-3744 

Kristi Gaines., Ph.D. 

Assistant Professor of Design (DOD) 

Texas Tech University 

 

 

 

 

 



Texas Tech University, Duy Quang Pham, August 2016 

125 

C. FIELD NOTES AND MEMOS 
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D. INTERVIEW INVITATION LETTER 

Participant Invitation Letter 

Subject: Request for participation in a research on Building Information 

Modeling 

Dear: Sir/Madam 

My name is Duy Pham. Currently I am working on my PhD in Interior 

and Environmental Design in the Department of Design, Texas Tech 

University. Professor Kristi Gaines, who serves as my committee chair, 

accepted for doing interview with you to support my research. I will interview 

you about Building Information Modeling (BIM). I am providing some key 

information regarding the study below to help you decide whether to 

participate. Your participation will be voluntary, and no personal or personally 

identifiable information will be collected in the study. Should you decide to 

participate, your total participation time will be from 30 to 45 minutes. 

This research focuses on Examining the Use of Building Information 

Modeling (BIM) for Interior Design Process in a Professional Setting. Data 

will be collected through semi–structured interviews with a number of design 

professionals in an interior architecture firm. The purpose is to 

(4) examine the current using of BIM software for interior design 

practices, 

(5) explore the transition from traditional design process and CAD 

platform to BIM approach in terms of personal usage and 

organizational applications in interior design, 

(6) understand professionals’ point of views about BIM software itself 

and in comparison to other design tools (hand-drawing and CAD software). 

I would like to request an interview with you to further explain the 

study, and answer any questions you may have. 

I look forward to working with you and thank you in advance. 

Best regards 

Duy Pham 

Tel: +713-363-3744 

Kristi Gaines., Ph.D. 

Assistant Professor of Design (DOD) 

Texas Tech University 
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E. INTERVIEW CONSENT FORM 
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F. INTERVIEW GUIDE 

The Interview Guide for Participants 

Introduction 

My name is Duy Pham. I am currently a Ph.D. student at Texas Tech 

University, Department of Design. My study is on Examining the Use of Building 

Information Modeling (BIM) for Interior Design Process in a Professional Setting, 

under the supervision of Professor Kristi Gaines. Many practitioners of interior design 

agree on the importance of applying BIM in the design process; however few have 

provided specific strategies for an effective use of BIM and BIM software in a context 

of a professional interior design organization. This has generated inconsistencies in 

shaping a particular BIM protocol for interior design practices in terms of staff and 

productivity. The purpose of this research is: 

(1) examine the current using of BIM software for interior design practices, 

(2) explore the transition from traditional design process and CAD platform to 

BIM approach in terms of personal usage and organizational applications in 

interior design, 

(3) understand professionals’ point of views about BIM software itself and in 

comparison to other design tools (hand-drawing and CAD software).  

The interview will include questions about your views and opinions regarding 

Building Information modeling (BIM) software, and how BIM should be adopted to 

the current traditional and CAD tools applications. 

 

Note that no personal questions will be asked.  

 

The interview will take about 30 to 45 minutes to complete. With your permission, I 

would also like to tape–record the interview.  

 

Confidentiality and privacy of the data you provide today will be maintained. In any 

report we make public I will not include any information that will make it possible to 

identify you. All related documentation will be stored either in a locked file cabinet in 

the researcher’s office or on a password protected computer. Only the researchers will 

have access to the records. 

 

Before we begin the recorded interview, I would like to state your name and position 

in your firm, which I will keep separate from the recorded Interview. If you agree to 

be in this study, we will begin the interview. 

A. Background Information 

1. State your position at the firm. 

2. What is your title and what are your responsibilities in the company? 

3. What is your education background? 

4. How old are you? 

5. How long have you been working in interior design industry? 

6. How long have you been working in the firm? 

7. Have you ever worked with any CAD software? If yes, how long? 

B. General view about BIM 
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1. What do you think about BIM software in comparison to hand-drawing and CAD 

software? 

2. What do you think about BIM software in terms of collaboration? 

3. What do you think about online resources for BIM technology? 

4. What do think about coordination when using BIM software? 

5. What do you think about the future of BIM technology? 

6. What do you think about modeling in BIM technology? 

7. Do you think that BIM technology can replace for other software such as Sketchup, 

3DSMAX, Photoshop, and so on? 

8. What is your feeling about using BIM software? 

C. Interior Design Process 

1. Do you have any experience with architectural design practice? 

2. What types of interior design project do you think BIM can make the most 

benefits? 

3. What are advantages and disadvantages of BIM software in interior design? 

4. In what phase of interior design process do you think BIM is most beneficial? 

5. How do you think that BIM can save money in the interior design process in 

comparison to traditional and CAD tools? 

6. What do you think about BIM skills for different roles in interior design process? 

D. The transition to BIM platform 

1. Do you feel comfortable with Revit? 

2. What factors in BIM technology do you think most difficult to embrace? 

3. Do you think your CAD experience help you in Revit acquisition? 

4. What do you think about tools in BIM software? 

5. What do you think about BIM software’s user interface in comparison to CAD 

software? 

6. If you have worked with CAD and hand-drawing tools, what challenges do you 

face when using BIM software? 

7. What your opinions about BIM adoption in interior design? 

E. Computer, internet and other physical elements 

1. What do you think about technology (power and elegance) of BIM software? 

2. What do you think about computer’s and internet’s infrastructure for BIM 

technology? 

3. Do you have any suggestions about physical elements (workplace, digital 

devices,…) for using BIM technology? 

4. Do you find that working with BIM require more computer capacity than CAD 

tools? 
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G. CODING GUIDE  

 

TRANSITION TO BIM 

1 Specific 

information 

Definition Stable information for users to put in BIM 

models 

 Example IP6: All for me, I think that like you have to be 

very specific with everything you want you 

know a lot of time as CAD drafting, you can 

just flow it up a line down in a line, you have a 

space plan you want to toast some lines 

down…it's all gonna be sometimes….for 

transition it's gonna change we don't know for 

materials gonna be yet….anything like that we 

know some to be filled or maybe it's gonna a 

totally different material 

2 

Underutilization 

Definition The situation that a complicated BIM tool is 

used for simple tasks 

 Example IP1: Yeah, I would say it's easier particular I 

mean in theory not in (the firm). In theory, I 

mean we could work in the same file across 

trade even across firm. I think it's much easier 

in Revit. 

3 

Multifunctional 

software 

Definition Software integrate many functions to adapt 

to multiuse 

 Example OP6: I could see there's a lot of software kind 

of incorporates into program like Revit. 

Sketchup, I think it's a similar program but it's 

less architecture more model but I could 

feel…Sketchup is a typical one. I don't know if 

Revit can replace Sketchup but it can be 

incorporate a lot of tools from Sketchup and 

other software. 

IP5: Oh definitely right. I think of Sketchup 

that's really a good way….I haven't actually 

heard anyone using it recently….Revit more 

right away…ability just quick…easy to model 

in Revit as it is in Sketchup I think and you can 

pull that straighten view…you know CD maybe 

you can get the photo realism of like 3D Studio 

Max or something but very….software 

program but I think more schematic design 

program like Sketchup are kind of not as usual 

…Revit. Yes, definitely in fact I did a space 
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plan recently interior …plan and to produce a 

really a hard line hidden line on a metric 

space and it's something that could be used for 

schematic design and it looks really good…so 

BIM and Revit can definitely use for 

presentation drawings. 

4 Real-time Definition Immediate interaction through IT 

infrastructure 

 Example IP2: Yes, I know that definitely. (When you) it's 

more than CAD you know. It's something that 

is (…term that it use it like…) so, it's 

something that you can change and you can 

change it in real time. It can allow like a 

process be carried throughout instead of you 

know in one area like instead of making 

changes as in CAD you used to have that you 

have to go to each page to see to make the 

change, then you can do in another one in one 

location and change throughout the entire 

process 

5 Cost effective Definition A form of economic analysis that compares 

the relative costs and outcomes (effects) of 

two or more courses of action 

 Example IP3: I think it's like convenient…you'll be able 

to model it because it like for example TD we 

wouldn't have to go all the way to like 

rendering  stuff because we don't have the 

budget but in Revit it makes easier so we can 

do something like that to impress clients and 

that kind of things I think so. 

OP2: I think it can cut out some of the our 

working as something that doesn't build as fast 

and develop multiple sheets of CD papers I 

think it's more that so maybe cut down on some 

of the time that you have….your different roles 

that go out changes in a project…..stayed so 

they can definitely help out with human. 

6 BIM 

coordination 

Definition Two or more people working separately to 

achieve a common goal using BIM software 

 Example IP7: Coordination is more 

specific….coordination….like I make sure the 

electrical engineer know…the light fixture here 

collaboration means we work together in a 

same project at the same building so 

coordination can be more specific. 

7 Workflow Definition A workflow consists of an orchestrated and 
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repeatable pattern of business activity 

enabled by the systematic organization of 

resources into processes that transform 

materials, provide services, or process 

information 

 Example IP2: More than one person work on one 

certain area and everybody can collaborate 

…on that project…coordination. It's kinda a 

lot for me longer the same part to have… you 

know it's given…the task to different people it's 

easier to coordinate…for example lighting 

…during furniture…schedule stuff like that 

coordinate that stuff together it's much more 

effective. 

8 Materiality Definition The concept of, or applied use of, various 

materials or substances in the medium of 

building 

 Example IP8: Well, I think definitely is to say I think 

company able to see that…all kinds 

from…study to photography to lighting to any 

kind…be able to use it…you know in a 3D 

form and be able to apply material…I think it 

still need to get there but I think it's definitely 

here to say get model fast…definitely 

something can be invested a lot in and so 

companies that move to it and technology…are 

doing the right thing. 

9 Tenant 

development 

Definition A specialized discipline which requires focus 

on speed, accuracy and budget adherence 

 Example IP1: I think a lot of people on AutoCAD are 

still so I think it's becoming much more in 

demand from clients can see that a question I 

know that it would be interested for tenant 

development operation kinda demanded 

that…so I think it's a great tool for building 

management what means something that all 

architect can be using I think once all people 

use it, it will be much better tool. 

10 Facility 

management 

Definition An interdisciplinary business function that 

coordinates space, infrastructure, people 

and organization 

 Example IP7: No, in fact it's more particular when you 

talk about a client or an owner they ….it's 

really hard for an owner to specialize in 

….understand how Revit ….very sophisticated 

on them….you know in our business many of 
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our clients they're not a facility 

management….open large facilities it 

their….lawyer who have a law firm….so their 

exposure to design different  than the vice 

president facility for huge corporation who 

their only job is facility and hire 

architects….many of our clients has ability to 

design and technology design what they see on 

TV and so anyone in industry know what they 

see on TV….special effects…..it's not done by 

architects so 

11 3D Modeling Definition The process of developing a mathematical 

representation of any three-dimensional 

surface of an object (either inanimate or 

living) via specialized software 

 Example IP5: BIM is actually a process replacing 

building components and 3D space. It is not a 

process really not replacing line represent 

elements. We're actually replacing virtual 

components to represent those exact 

components…and so in a way that's 

significantly in both hand drafting and 

drawing CAD. 

OP4: It's an approach you get jump 

in….addressing direct load….day to day life 

without profession being construction, 

designing what CAD doesn't need to do is CAD 

is more communication tool to go to the 

drawing but that communication is a limited to 

2D….something on the plan…representative 

again even it looks like 3D Revit drawing. 

12 Innovative 

assemblage 

Definition The non-stabilized character of the 

innovation process 
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 Example OP4: I like SU is 3ds Max because you can 

make those texture map in corian and however 

you want to you can….it's very nicely….Revit 

doesn't have that option and the way allows 

you to do that…tedious so that thing worked 

out but otherwise I mean software 

excessively…again I think software is just a 

tool it's not software not take your design the 

design should be completed using that tool. So 

many people say that oh Revit does not let me 

do that mean….Revit about….I love it I mean 

I've been ….the best thing in Revit I liked it 

took the waste of ….setting of the 

drawing….sheets and views those 

were…second thing…worried about oh how do 

I create a sheet….focus more on how….so that 

kind of level of ….service to the work was 

…way much of….I really enjoy 

it….automatically generated you so happy so 

that was first thing I enjoy….kinda learn 

previously…. 

ADAPTABILITY  

13 Skillful 

insufficiency 

Definition The situation that BIM users do not have 

enough skills in using BIM software to 

create design options 

 Example OP3: Once everybody get straight 

understanding of the technology and how to 

use it, it's going to take off and being used 

more massively than right now with the current 

generation in architectural firms and interior 

design firms. They use CAD and haven't used 

BIM it's much so…in very most of the firms 

haven't started getting into BIM….still have 

some set in their own way….use CAD and 

hand-drawing. 

 

14 CAD 

experience 

Definition Experience in using CAD software in 

professional design 

 Example IP8: Well, I think now it would be a lot harder 

for me to go back to AutoCAD because even 

when like for instance hand drawing elevations 

now I'm so used to Revit creating elevations 

for me and then if I need to you know draw 

detail lines on top of it or use fill region or add 

certain things but I'm so used to Revit to 
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creating at least the base for me for an 

elevation and also I feel like for me personally 

when I'm trying to understand something and 

visualize it. It's really helpful for me if I can 

feed in different ways so that's so great about 

Revit if I can draw something in plan and then 

look at it in 3D and then draw sections and I 

can do that's all really fast so that I can 

understand what's going on and so that's also 

like how I do if I run into a problem in Revit 

that's the first thing I do to like trying to look 

at it and a bunch of different ways. I think that 

I don't have any challenges but like it would be 

hard for me to go backward now it would be 

for me to go back CAD or hand drafting 

15 Theoretical 

conflict 

Definition The disagreement between theory and 

practice 

 Example OP6: When you're putting in BIM and 

sometimes you just want to show something 

really quickly like “Oh I just want show the 

store with a store handle…a latch but I just 

draw that really quickly with a couple of lines 

in CAD or in paper but in BIM I have to go 

and change the family and that takes a lot of 

time as I go to edit that family….maybe load in 

a door….model somewhere modify  it strain 

less and that's the things take time ….30s 

change like it would be in CAD….it creates 

new families possibly and things like that take 

time. That's a frustration when you need 

something quickly like…minor change quickly 

it doesn't turn out be a minor CAD. 

16 BIM 

perception 

Definition The understanding about BIM software and 

BIM process 

 Example OP3: I think it's definitely worthy, smarter than 

CAD so even though we have it…a little bit 

right now and the end it's gonna be benefit so 

because you can do things so much faster and 

multiple tasks, do a lot of things in just one 

step like when you do your drawings you're 
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automatically already building up these 3D 

models and saving information. 

17 Upfront 

time-consuming 

Definition The situation that much time is required for 

creating BIM model for later usage 

 Example IP4: I think it saves money at the end of the 

project so you might spend a little bit more 

time setting out the project at the beginning but 

I think you save the most money because that 

way all…that kind of stuff it's already done by 

the time when you in normal CAD you're just 

starting that part once you get passed the 

initial phase in BIM if you set it up correctly 

it's already half way done and then you just go 

back…kinda adjust it from there. So I think it 

saves money at the end of the project when 

you're doing CD and stuff like that. 

18 Potential Definition A currently unrealized ability 

 Example OP4 : I say you know it's huge for now it's 

probably I think CAD has been around for 

since….really adopted widespread in 

architectural firms last decade thirty years. So 

I think Revit has a good twenty years before 

the next evolution that maybe….so I think I 

give it at least twenty years before we see the 

next step in other software….I think you know 

just like people initially just draft with 

keyboard and triangle and then bars came and 

then computer-aided design came now BIM 

comes…at some point the future I think can be 

the next step I don't know what it is but 

something down the road but for now it's the 

best thing  you can use. 

19 Cloud 

storage 

Definition A model of data storage in which the digital 

data is stored in logical pools, the physical 

storage spans multiple servers (and often 

locations), and the physical environment is 

typically owned and managed by a hosting 
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company 

 Example OP4: I'm curious that will place out develop 

technology cloud collaboration. I think they’re 

visional pushing the technology in sort of Revit 

so that it could hold the model and everybody 

can log in….and I think that was my 

experience that was out of situation and I don't 

think it's more work very well so but they can 

do what the cloud computing 

20 Contextual 

issue 

Definition Issues occur particularly in practice 

 Example IP7: Well, in our situation I don't know how 

unique it is but you know we have our most 

experience design….and they in practice for 

forty years so or more so you're talking about 

an architect and designer who learned to 

design in paper….they didn't learn to design 

even in CAD world or computer world so the 

foundation of their design process not based in 

technology at all and so that makes it a very 

difficult situation to apply BIM 

21 Level of 

capability 

Definition Levels of BIM acquisition of individuals 

 Example OP1: Seniors just use CAD….hand sketches so 

they're not sure how to use Revit and BIM 

software and they don't wanna learn it. So that 

makes it difficult for the generation gap 

between ….communicate using BIM 

technology. 

RESPONSIBLE AUTONOMY 

22 Lack of BIM 

model 

Definition The situation of lacking BIM FF&E models 

from manufactures, vendors. 

 Example IP2: So I think that it still information that out 

there even models in chairs you know 3D items 

I think we still need to get there. I think there's 

still a lot of area that we don't have enough 
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models there's not easy acceptable I also think 

that's a lot of the company…for example 

manufacturer companies furniture companies 

or just now… get into BIM so now there's 

difficulty for us to find out 3D models for 

current company 

23 BIM 

hierarchy 

Definition Order in managing BIM model to make it 

proper usage 

 Example OP4: We have a lot of offices around the 

world…one of the things we do is we try 

kinda….collaborate among ourselves….and 

representative like that office ….we have other 

offices which have something similar then 

there's hierarchy…who….management that 

can see where we are going….and I somehow 

participate with that helper…so it can look at 

that hierarchy at that level I am …the office 

representative….and other offices have their 

own 

24 Model 

manager 

Definition Individual in charge of creating BIM model 

throughout a particular project 

 Example IP5: Different roles obviously are you know 

you obviously need to have someone in the 

firm….very knowledge…and skillful with Revit 

and you're going to maximize your 

benefits….the more skillful the more 

knowledge….you're gonna get out of the 

software in terms of project manager I don't 

look at that project managers need to be 

skillful with using Revit. They should be 

knowledgeable about how it works so they can 

do….go to get benefits of the software 

25 BIM 

manager 

Definition Individual manage BIM in an office or a 

firm 

 Example OP6: So I represent the office…in the 

studio…2 people that are somebody direct 
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contact…and they can go to the studio…studio 

don’t have time to help…and …I can help 

it…somebody else from Houston….This is best 

thing in hierarchy like this right…just 

….BIM…special tool support. 

26 Hands-on Definition Refer to human interaction, often with 

technology. It implies active participation in 

a direct and practical way. 

 Example IP9: When I want to learn by myself I can't 

really understand it, try to learn it online like 

even learn how to draw a simple line it will be 

very different from cad so very confusing 

…and somebody…some minutes….how to 

draw a line I can't go to file…so I can get 

better somebody teach hands-

on….coordination when using BIM as far as… 

27 Ownership to 

the model 

Definition The situation of copyright in digital practice 

when BIM model is exchanged among 

stakeholders 

 Example IP10: …anything be closer to creating a model 

what you design is it's more appropriate 

I…do…a future where there is not CD there's 

not blueprint….I think you can write soft 

drawings and that sort of thing from 

construction model… 

28 Ad hoc task Definition A solution designed for a specific problem 

or task, non-generalizable, and not intended 

to be able to be adapted to other purposes 

 Example OP5: I would say I didn't use CAD for most 

twenty years before I really start with Revit 

saying with BIM and for me it was starting at 

square zero…a square one and it's completely 

a different way of learning and using a 

software and I actually would say it's easier 

for people to learn Revit with never use 

AutoCAD. It's starting from square one. I've 
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been of it. I think if you have no experience in 

cad and go straight to Revit…it's easier to 

learn than to unlearn the way of drafting and 

intentional…computer-aided design. 

29 BIM 

community 

Definition Online community in sharing BIM 

resources 

 Example IP9: I think a lot of resources just from other 

users around the world, the stuff online….It 

can be just like answer the questions, a 

problem of even material library or family or 

anything. So I think it benefits especially 

comparison to Microstation which is really. I 

think in theory it's a lot of potentials but in 

practice it's either underutilize completely 

unutilized like people collaborate they don't 

use it or they cannot use it to capability that it 

has professional force. 

 


