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ABSTRACT 

 

Both academics and practitioners have devoted increasing attention to the 

physical work environment (i.e. the constructed spaces in which employees work, 

including buildings, furniture and spatial design) as a result of continued changes to the 

nature of work, and the space where it is enacted. Although there have been many 

studies of environmental effects on employees, including experimentation and a great 

deal of applied change, the field lacks a consistent theoretical framework to progress 

the extant literature.  This is reflected in the inconsistency with which the physical 

environment has been assessed across research studies. Moreover, most researchers 

have focused on specific aspects of the environment, not the individual reactions those 

aspects produce. In my program of research, I develop a theoretical framework and 

scale to assess employees’ psychological reactions to the physical work environment in 

terms of cognitive, affective and relational responses. Across a series of studies, I 

establish the reliability and validity of this scale and examine how the scale predicts 

organizational citizenship behavior, collaboration and job engagement within the 

workplace. 

To start my program of research, I initially establish the lack of a cohesive 

framework for considering the physical work environment. To address this issue, I 

argue that it is necessary to focus on an individual’s reactions to the environment and 

develop a framework to understand the psychological effects of physical work 

environments by considering employees cognitive, affective and relational responses 

to those environments. The three-part framework I develop comprises the following 

constructs: focus, sense of beauty, and connectedness. Focus refers to the extent to 

which the physical environment enhances one’s ability to concentrate on relevant work; 
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Sense of beauty refers to how much the physical work environment promotes a positive 

visceral response to its appearance and form; and connectedness, a key relational 

reaction to the work environment, is the extent to which the physical environment 

facilitates a sense of community and a feeling of belonging to that environment. 

My research questions and hypotheses were explored using a multiple methods 

approach. The resulting program of research was conducted using a primarily 

quantitative approach within a post-positivist paradigm.  

In Chapter 1, I provide a background and introduction to the dissertation 

including justifying my broad research questions. In Chapter 2, I review the literature 

across a diverse range of fields under which research on this topic has been undertaken. 

I develop a theoretical framework to assess psychological reactions to the physical work 

environment in Chapter 3. This theoretical framework is operationalized in Chapter 4 

where I generate items based on my literature review and Delphi interviews. The aim 

of this study was to validate a scale of reactions to the physical work environment based 

on this framework. After generating items, I undertake two pilot studies to test a pool 

of items before refining the final list of items for my new measure. Study 1 confirmed 

the items, the three-factor structure and assessed discriminant validity with positive and 

negative affect and psychological empowerment.  

In Chapter 5, I outline a study to further validate the scale and begin to test 

predictive validity. Study Two examines the final item pool’s test-retest reliability and 

nomological relationships in relation to organizational citizenship behaviour, 

collaboration and job engagement. In Study 2, I also test the theoretical model I 

developed, specifically with regard to organizational citizenship behaviour, 

collaboration and job engagement. The results of this testing support my assertion that 

psychological reactions to the physical work environment are cognitive, affective and 
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relational and that the dimensions of my framework have predictive validity. In my 

final chapter, Chapter 6, I outline the overall results, draw out emerging themes and 

note the contributions to research and practice that emerge from my program of 

research. Specifically, the model and scale provide a consistent lens for measuring and 

interpreting the results of studies of the physical environment. The research findings, 

limitations, and implications for practice and theory are discussed.  

The results of these studies offer several contributions to research and practice. 

Firstly, I offer researchers a theoretical lens for studying environments linked to 

psychological reactions that is applicable across a range of work settings. The model 

that has emerged from my research offers a comprehensive and consistent lens through 

which the physical environment can be theorized, and the new scale provides a 

straightforward operationalization of that model. The model and scale will allow future 

researchers to compare findings, identify similarities and differences in psychological 

reactions to the physical work environment, and thereby accumulate a body of 

knowledge. Finally, the findings in relation to organizational citizenship behaviour, 

collaboration and job engagement respond to calls in the literature to build on research 

and theory on active psychological states by arguing that the physical work 

environment promotes psychological reactions that play an important role in predicting 

organizational citizenship behaviour, collaboration and job engagement. Importantly, 

the results demonstrate the importance of designing workplaces that balance the needs 

of employees to undertake focused concentrated work, as well as interact and 

collaborate with others. This is significant as the current direction in the design of 

physical environments at work is heavily biased toward driving interaction and 

collaboration at the expense of quiet, private, workspace. 
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Given that billions of dollars are being spent annually on workplace 

environments, I anticipate this research will support managers and organizations in 

making decisions about the type of environments most likely to enhance employee 

performance. By understanding how employees react to the physical work 

environment, managers and organizations will be better able to address the cognitive, 

affective and relational needs of their employees. Further, managers and organizations 

will be able to understand how those reactions influence organizational citizenship 

behavior, collaboration and job engagement.  
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CHAPTER ONE: INTRODUCTION 

 

Overview 

The ways in which we work have changed (Tannenbaum, Mathieu, Salas, & 

Cohen, 2012), as is clearly revealed in the evolution of work environments (Felstead, 

Jewson & Walters, 2003; Morrow, McElroy & Scheibe, 2012). The space in which 

employees work is no longer viewed as an incidental context. Rather, organizations are 

exploring ways of using the work environment to support performance and innovation 

(Davis, Leach & Clegg, 2011). After wages, physical workspace is the second largest 

overhead for organizations (McCoy, 2005) and historically can increase productivity 

by up to 20 per cent (Leaman & Bordass, 2005). It is axiomatic that, as organizational 

scholars and practitioners work towards building positive work environments, they 

need to understand how the physical work environment affects behavior and 

performance. The influence of the physical environment has been recognized since at 

least the time of the Hawthorne experiments (Roethlisberger & Dickson, 1939), but the 

practical and theoretical attention paid to the environment has increased greatly in 

recent years (Davis et al., 2011; Elsbach & Pratt, 2007). This increased attention 

highlights the need for better theory and new frameworks to consider the impact of the 

physical work environment on employees, since the nature of work and the 

environments in which it is conducted have altered dramatically (Oldham & Hackman, 

2010).  

What is the physical work environment? 

The physical work environment in organizations includes the nature and 

arrangement of all the material objects and stimuli that people encounter in their 

organizational life (Davis, 1984; Davis et al., 2011; Elsbach & Pratt, 2007; Hedge, 
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1982; Sundstrom, Bell, Busby, & Asmus, 1996). As the physical work environment 

includes buildings, furnishings, equipment, and ambient conditions such as lighting and 

air quality; it is thus distinct from other environments, such as the social environment 

(i.e. human social structures and norms), urban environments, community 

environments and the purely natural environment (Elsbach & Pratt, 2007).  

The physical work environment is a vitally important part of organizational life, 

one that conveys meaning through cues that influence beliefs about oneself, coworkers 

and the organization (Bitner, 1992). These environmental influences are important, as 

we know that even subtle environmental cues can influence self-concept and behavior 

(Alter, 2013; Güsewell & Ruch, 2012). Scholars have repeatedly demonstrated that the 

physical work environment can evoke significant cognitive, affective and relational 

responses among employees (Aries, Veitch, & Newsham, 2010; Dul & Ceylan, 2014, 

Knight & Baer, 2014; Zhong & House, 2012). 

Interest in this phenomenon is evident in both industry and academia. Billions 

of dollars are spent annually on office design and implementation (Gensler, 2013; 

Waite, 2017), as exemplified Apple’s $US 5 billion US headquarters (Wilson, 2014). 

Many organizations are experimenting with workplace design (Morrow et al., 2012; 

Spinuzzi, 2012). For example, some organizations are designing their workplaces to 

resemble the layout of cities, with major avenues, a town square, and a variety of zones 

to motivate employees to move around the office and share information (Zax, 2013). 

Further, organizations are beginning to realize the need to balance collaboration spaces 

with more private areas that provide employees with a place to focus and concentrate 

(Ferro, 2015). In contrast, other organizations have focused on making work a fun place 

with the inclusion of gaming spaces and relaxation areas (Turner & Myerson, 1998).  
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Academic attention has mirrored this practical interest, with research examining 

many aspects of the physical work environment, including the effects of spatial layout 

(Backhouse & Drew, 1992; Brennan, Chugh, & Kline, 2002), building materials 

(McCoy & Evans, 2002), decorations (Bringslimark, Hartig, & Patil, 2009), windows 

(Aries et al., 2010), privacy (Sundstrom, Burt, & Kamp, 1980), noise (Sundstrom, 

Town, Rice, Osborn, & Brill, 1994), lighting (Zhong & House, 2012) and opportunities 

for personalization (Elsbach, 2004).  

Unfortunately, despite this significant investment of money and time, 

researchers argue that we currently know no more about how the physical work 

environment influences performance than nineteenth-century physicians knew about 

disease transference prior to epidemiology (Becker, 2014; Duffy, 2007). The practical 

implications of these concerns may be reflected in recent research by Gensler (2013) 

who found the ability to concentrate in the workplace is becoming a significant issue 

for employees, with only one-quarter of employees reporting satisfaction with the 

workplace environment. The mixed practical results, and the diversity of research 

studies reflect the fact that there is currently no common theoretical framework or 

measure for assessing reactions to the physical work environment. To date, both 

practice and research efforts have adopted unique and potentially incompatible 

approaches, and the outcome is that we are not building a cumulative body of 

knowledge (Elsbach & Pratt, 2007). There is a clear need to develop a cohesive way to 

understand the ways in which employees react to the physical environment at work. To 

achieve the development of a cohesive method, I take a psychological approach to 

address the problem. 

As such, I pose the following research questions to be explored across my 

program of research: 
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RQ1. What psychological reactions are fostered by the physical work 

environment? 

RQ2. Are psychological reactions to the physical work environment linked to 

employee attitudes at work? 

RQ3. Are psychological reactions to the physical work environment linked to 

employee behavior at work?  

The aims of my program of research are to (i) provide a general framework and 

measure for assessing employees’ psychological reactions to the physical work 

environment, and (ii) test the framework to see if these psychological reactions to the 

physical work environment are predictive of workplace outcomes. To achieve these 

aims, I propose adopting a consistent psychological lens through which employees’ 

reactions to the physical environment can be viewed across a broad range of 

workplaces. When examining individual psychological reactions, it is important to 

consider the three fundamental types of human reactions: cognitive, affective, and 

relational (Bandura, 1999; Mischel & Shoda, 2008).  

Specifically, in undertaking my research, I examine employees’ responses to 

the physical work environment in terms of common cognitive, affective and relational 

processes that employees engage in at work. Using this framework, I then present the 

results of numerous studies through which I developed and validated a new measure of 

employee reactions to the physical work environment. Together, the common use of a 

framework and measure will allow future researchers to compare results across studies, 

identify patterns and differences in psychological reactions to the physical work 

environment, thereby accumulating a more clearly defined body of knowledge in the 

field. Finally, I incorporate the three-part framework into a model predicting 

organizational citizenship behavior, collaboration and job engagement.  
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Currently, there is no specific framework for categorizing workplace 

environments. As a result, observers consistently note that many of the empirical 

findings seem incommensurate and sometimes contradictory (Elsbach & Pratt, 2007; 

Morgeson, Dierdoff, & Hmurovic, 2010; Oldham & Hackman, 2010). Thus, while 

empirical research on the physical work environment has demonstrated the importance 

of discrete aspects of the environment (e.g. furnishings and workspace formats), 

without an understanding of how employees’ respond to that environment, we are 

unlikely to be able to make an informed connection between changes in the physical 

work environment and changes in employee behavior.  

Just as the Job Characteristics Model began as a test of four key elements 

(Hackman & Lawler, 1971) and led to the development of a comprehensive model for 

understanding job design (Hackman & Oldham, 1976), my program of research 

provides the first steps towards increasing understanding of the antecedents, reactions 

and consequences of work environments for employees.  

Justification for research 

Unfortunately, because no general framework exists for considering employees’ 

responses to the work environment, most of the research in this field has studied the 

physical work environment with a sole focus on specific aspects of the environment, such 

as privacy, lighting or noise (for reviews, see Baron, 1994; Oldham, Cummings, & Zhou, 

1995; Sundstrom & Sundstrom, 1986). For example, studies have examined the effect of 

light and number of enclosures (Oldham & Fried, 1987) or interior design elements 

(McCoy & Evans, 2002). Moreover, many published studies focus on the relationships 

among variables without an underpinning theory to explain the observations (Davis et al., 

2011; Haynes, 2008; Yanow, 1998). Those studies that did draw on theory used a variety 

of models and frameworks.  
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Researchers have drawn on theories including social interference theory (e.g. 

Baum & Paulus, 1987; Oldham et al., 1995), the environmental comfort model (Vischer, 

1989), affective events theory (Ashkanasy, Ayoko, & Jehn, 2014) and socio-technical 

systems (e.g. Cherns, 1976, Clegg, 2000). As a result, observers consistently note that 

many of the empirical findings seem incommensurate and sometimes contradictory 

(Elsbach & Pratt 2007; Morgeson et al., 2010). This is unsurprising given that research in 

the field, in general, has taken two distinct paths. The first examines either dimensions of 

the physical work environment such as ambient conditions (e.g. noise, lighting, air quality, 

thermal comfort, plants; see Vischer, 2008; Zhong & House, 2012 for reviews), or layout 

and configuration such as open plan offices (see Davis et al., 2011 for review). An 

indication of the extent of the current divide in the literature, and the difficulty in 

integrating these streams into a cohesive theoretical framework, is evidenced by the two 

major reviews of the field in recent years. Elsbach and Pratt (2007) in their review focused 

on dimensions of the physical work environment, while Davis et al. (2011) examined 

reactions to open plan office environments. No reviews have examined psychological 

reactions to the physical work environment as a whole. 

Moreover, and as Elsbach and Pratt (2007) pointed out in their review of 

research into the physical environment of work, many of the findings from empirical 

research on workspace physical environment and settings are contradictory. I elaborate 

further on this in Chapter 2. Further, while empirical research into the physical work 

environment has demonstrated its potential impact on human behaviors and outcomes 

in the workplace, findings have also highlighted paradoxes and tensions associated with 

the physical environment of work (Elsbach & Pratt, 2007). For example, while open 

plan office designs have the potential to reduce costs, improve communication, and 

foster relationships (Chigot, 2003; Chilton & Baldry, 1997; Ettorre, 1995), they also 
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often serve to increase noise and decrease privacy, leading to inefficiency (Ettorre, 

1995) and increased conflict (Ayoko, Härtel, & Charmine, 2003).  

Elsbach and Bechky (2007) make the point that managers need to seek tradeoffs 

between these paradoxes and tensions to make physical workspaces and employees 

more effective. A further issue that is likely to have contributed to these mixed findings 

is that the different approaches are have considered discrete aspects of the environment 

and ways in which they influence either physical or psychological comfort. Research 

has shown, however, that for the physical work environment to be effective it needs to 

facilitate both physical and psychological comfort (Vischer, 2008). Thus, while 

empirical research on the physical work environment has demonstrated its importance, 

the current lack of an underpinning theoretical framework means that research in this 

field is difficult to combine into a coherent body of work. Such a framework would 

enable us to gain a reliable understanding of the ways in which employees respond to 

work environments, and subsequently to test for the consequences of those reactions. 

Researchers have called for the development of theory in the field that will integrate 

both physical and psychological approaches in the literature (Davis et al., 2011, 

Vischer, 2008).  

The aim of my research is to take the first step in this process by providing a 

unifying multi-factor framework for understanding employee reactions to the 

workplace environment. This framework encompasses the diverse perspectives of 

previous work (Chan, Beckman, & Lawrence, 2007) and recognizes the many roles that 

the environment must play (Elsbach & Pratt, 2007), and tests the effects of those 

reactions on organizational outcomes such as organizational citizenship behavior and 

collaboration. In particular, my framework recognizes that employees have cognitive, 

affective, and relational reactions at work (Grant & Parker, 2009; Organ & Near, 1985).  
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I have chosen to commence this program of research examining reactions to the 

physical work environment, rather than the core dimensions that describe that 

environment. As seminal studies in the field of organizational behavior have 

demonstrated, it is an employee’s reactions to their environment that influence their 

attitude and behavior, rather than the aspects of the environment itself (Hackman & 

Oldham, 1971; Roethlisberger & Dickson, 1939; Salancik & Pfeffer, 1978). I propose 

that once the individual psychological requirements for a work environment are 

understood, future research could then investigate the key characteristics of the physical 

work environment that influence these psychological requirements. 

Theoretical foundations of my research  

As an essential step before undertaking research, a researcher should be able to 

clearly articulate their ontological and epistemological position, and the philosophical 

orientation within the paradigm chosen for the program of research (Hussey & Hussey, 

1997). A lack of clarity in this regard may mean the researcher holds views that could 

be perceived as dualistic in their research paradigm, and as such, subsequent decisions 

regarding methodology and analysis may be in conflict with the stated ontological 

and/or epistemological position (Gorman & McIntosh, 2015). My research adopts a 

post-positivist approach, following a design to obtain appropriate data to address the 

research questions. A post-positivist approach provides a framework that supports data 

that is replicable and generalizable (Delarue, Van Hootegem, Procter, & Burridge, 

2008). Delarue et al. (2008) explain post-positivism as involving the development of a 

conceptual framework which is then tested in a moderately controlled environment that 

produces replicable and generalizable data. To create such an environment and be able 

to generalize results to predict human behavior, positivists abide by strict scientific 

guidelines when conducting research. Specifically, my program of research will be 
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conducted within a post-positivist framework using a primarily quantitative approach 

to data collection.  

Quantitative methods are the main method used within my thesis to gather data 

addressing the research questions and to confirm and extend the current body of 

knowledge (Creswell, 2009). My research applies an explanatory design because, as a 

general rule of thumb, I am attempting to test or confirm a theory (deductive). A 

quantitative approach to data collection and analysis enables me to test my theory 

(Creswell, 2009). Across two pilots and then two studies, I propose, develop and test a 

measure of employee reactions to the physical work environment. I begin my program 

of research with semi-structured interviews that follow a similar approach to Delphi 

interviews (Linstone & Turoff, 1975), and a comparison with the extant literature to 

generate an item pool to reflect my theoretical model of the physical work environment 

(Item Generation). These items were administered to a convenience sample and an 

organizational sample with the aim of establishing initial items for testing (Piloting).  

Following the establishment of the initial items, which I have named “Reactions 

to the Physical Work Environment Scale: RPWES”, the items were administered to 

knowledge workers in a range of work settings located in Europe, North America and 

Asia (Study 1). Exploratory factor analysis was undertaken to confirm the dimensional 

structure of the measure. Following the validation of the measure, a final study (Study 

2) was undertaken to further confirm the dimensional structure through confirmatory 

factor analysis, as well as to test the predictive validity of the measure in relation to 

organizational citizenship behaviour, collaboration and job engagement. Specific detail 

on my approach to sampling for each of these studies are provided in more detail within 

Chapters 4 and 5. The decision to focus on knowledge workers arose in response to the 

focus on design of physical work environments being by organizations engaged in 
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knowledge work (Morrison & Macky, 2017), a phenomenon that continues to grow 

(Gensler, 2013) as organizations seek to increase creative and innovative outputs from 

their employees. 

Contributions to theory and practice 

In this dissertation, I develop a theoretical framework and measure for assessing 

employees’ reactions to the physical work environment in terms of cognitive, affective, 

and relational responses.  

The model that has emerged from my research offers a comprehensive and 

consistent lens through which reactions to the physical environment can be theorized, 

and the new measure provides a straightforward operationalization of that model. The 

model and measure allow future researchers to accumulate a body of knowledge, which 

allows us to better understand employee reactions to the physical work environment.  

In terms of a practical contribution, I test the predictive power of the model in 

relation to organizational citizenship behavior, collaboration and job engagement. In 

doing so, I respond to calls for greater consistency in the way that reactions to the 

physical work environment are assessed (Davis et al., 2011; Elsbach & Pratt, 2007). I 

offer researchers a theoretical lens for studying psychological reactions to physical 

work environments that is applicable across a range of work settings.  

Finally, the findings in relation to organizational citizenship behaviour, 

collaboration and job engagement respond to calls in the literature to further develop 

research and theory on active psychological states (Parker & Griffin, 2011) by arguing 

that the physical work environment promotes psychological reactions that play an 

important role in predicting engagement and collaboration.  

Given that billions of dollars are being spent annually on workplace 

environments, I anticipate this research will support managers and organizations in 



26 
 

making decisions about the type of environments most likely to enhance employee 

performance. By understanding how employees react to the physical work 

environment, managers and organizations will be better able to address the cognitive, 

affective and relational needs of their employees. Further, managers and organizations 

will be able to understand how those reactions influence collaboration and employee 

engagement.  

Structure of my dissertation  

The program of research is presented here in six chapters. Chapter 1 provides a 

background to the topic of research and my broad research questions, the context of the 

study, justification for the research, an overview of the methodological approach, and 

research program plan. In undertaking the research, I apply a deductive approach, 

beginning with a detailed review of the physical work environment extant literature 

(Chapter 2). In Chapter 2, I review the extant literature of the physical work 

environment and examine the theoretical frameworks that have been used to undertake 

research in the field to date. Following the literature review, I raise issues regarding the 

diversity of research studies to date and the lack of a common theoretical framework to 

study reactions to the physical work environment.  

Following this, and in response to the calls within the literature (Davis et al., 

2011), I propose a theoretical framework that focuses on employee reactions by 

considering individual psychological requirements for a work environment (Chapter 3). 

Specifically, I propose focusing on the well-established framework of cognitive, 

affective and relational experiences at work (Grant & Parker, 2009; Organ & Near, 

1985), which are known to have distinct implications for employee outcomes (Abelson, 

Kinder, Peters, & Fiske, 1982; Morgeson & Humphrey, 2006). Doing so provides a 

straightforward means of studying the effect of the environment on those within it, and 
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one whose utility has been regularly applied in previous research. In Chapter 3, I detail 

the development of this theoretical model. 

In Chapter 4, I use two pilot studies and one full study, to develop a measure 

that provides a straightforward operationalization of my theoretical model of reactions 

to the physical work environment. In the pilot studies, I use two different samples to 

develop and refine scale items. Study 1 investigates the relationships between the 

dimensions of my theoretical model with positive and negative affect and psychological 

empowerment.  

In Chapter 5 (Study 2A & B), the dimensional structure of the scale is confirmed 

using confirmatory factor analysis with regard to collaboration and organizational 

citizenship behavior. The theoretical model further details that the most important 

psychological reactions to the physical work environment are focus, sense of beauty 

and connectedness, and further proposes that these dimensions predict collaboration, 

organizational citizenship behavior and employee engagement. The model and 

hypotheses extend theoretical perspectives on organizational citizenship behavior, 

collaboration and employee engagement.  

I then undertake the first steps to test the predictive power of the model by 

testing the influence of my measure of the reactions to the physical work environment 

(RWPES) on organizational citizenship behaviour, collaboration and job engagement. 

Study 2B is undertaken with employees of a large multi-national knowledge-based 

organization based in Europe, which involved an examination of the European office 

at two time-points. The sample moved office locations during the study, and data was 

collected pre- and post- the new office space.    

Chapter 6 summarizes the program of research and highlights emergent themes. 

Chapter 6 also provides a conclusion detailing limitations encountered, suggestions for 
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future research, and contributions to both theory and practice.   
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CHAPTER TWO: LITERATURE REVIEW OF THE PHYSICAL 

ENVIRONMENT IN ORGANIZATIONS 

   

In this chapter, I review the literature by examining the context of changes over 

recent decades to the physical work environment in organizations. I begin  by revisiting 

my Chapter 1 definition of the physical work environment. I then examine the context 

of research and practice and the background to research on the physical work 

environment. As will be discussed in further detail in the chapter, in conducting this 

literature review, I have chosen to limit my focus to the office-based physical work 

environment as a result of 70 per cent of workers being estimated to occupy some 

version of post-industrial open plan work environments (e.g. Brill, Weidemann, & 

BOSTI Associates, 2001; Davis et al., 2011), including open-plan, coworking spaces 

and shared desk work environments. Next, I summarize research on the physical work 

environment dimensions, including dimensions that address psychological responses, 

before considering the evolution of physical work environment configurations from 

open plan offices, shared desk environments and co-working spaces. I review the 

findings from these diverse perspectives, as well as existing theoretical frameworks, 

and recommend a way forward, both in this chapter and the chapters to follow. The 

recommendations are designed to assist in building theory and measurement that allows 

researchers to begin to accumulate a body of research around psychological reactions 

in the field. This body of knowledge will enable better comparisons of findings and the 

drawing of conclusions to advance our understanding of the mechanisms by which the 

physical work environment influences attitudes and behavior.  

Millward, Haslam and Postmes (2007) make a call for the physical work 

environment to be further analyzed in a psychological realm rather than through the 
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purely physical principles of ergonomics, architecture, and space management. After 

reviewing the existing physical work environment literature and frameworks, and to 

begin addressing my proposed research questions, I respond to the call by Millward et 

al. (2007) with an examination of the specific frameworks that have considered 

psychological reactions to the physical work environment. 

I end by drawing conclusions from my analyses as to how the extant literature 

relates to my first research question. As will become evident in this chapter, my findings 

from the literature review, and the study of existing theoretical frameworks pertaining 

to psychological reactions to the physical work environment, result in my undertaking 

the development of a theoretical framework and measure in Chapters 3-5. As such, in 

this chapter I address only the literature that relates to the physical work environment, 

and review the literature relating to my second and third research questions, in Chapters 

4 and 5. 

The physical work environment 

As outlined in detail in Chapter 1, the physical work environment in 

organizations includes the nature and arrangement of all the material objects and stimuli 

that people encounter in their organizational life (Davis, 1984; Davis et al., 2011; 

Elsbach & Pratt, 2007; Hedge, 1982; Sundstrom et al., 1996). It is important to note 

here the definition by Taylor and Spicer (2007), who review the physical work 

environment through a sociologically-based approach termed organizational space, 

classifying research under space-as-proximity, space-as-experience and space-as-

materialized-power-relations. While the approach of Taylor and Spicer (2007) is 

acknowledged here, this dissertation seeks to contribute to the psychologically 

grounded research on the physical work environment as defined by Elsbach and Pratt 

(2007). 
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Scope of literature review 

In conducting this literature review, I have chosen to limit my focus to the 

office-based physical work environment, given that around 70 per cent of workers are 

estimated to occupy some version of post-industrial open plan work environments (e.g. 

Brill, Weidemann, & BOSTI Associates, 2001; Davis et al., 2011). I include in this 

review, the emerging literature on the relatively new concept of co-working spaces 

(Spinuzzi, 2012), as well as shared desk work environments such as hot-desking and 

activity-based working (Millward et al., 2007; Skogland, 2017). These developments 

are important for both practice and research. Industry magazines claim that over one 

million workers are expected to use co-working spaces in 2018 based on an industry 

survey of co-working space users (Deskmag, 2017), while a survey by CBRE in 2017 

found that some two-thirds of the 400 corporate organizations surveyed in the Asia-

Pacific region plan to adopt shared desk workplaces by 2020 (CBRE, 2017).  

As such, co-working spaces and shared desk workplaces will become 

increasingly widespread, and therefore the focus of research and practice in the way 

that open plan offices have done for several decades.  For scholars and practitioners of 

physical work environments, following these developments and understanding the 

ways in which they influence organizational outcomes is imperative. I have not 

included home-based work environments, manufacturing, or outdoor work 

environments in the scope of my review as my program of research is focused on the 

psychological reactions of workers in office environments. 

 

Context of research and practice regarding the physical work 

environment 
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The importance of the physical work environment is not a recent issue. In a 

letter to Felice Bauer in 1912, philosopher Franz Kafka lamented, ‘time is short, my 

strength is limited, the office is a horror, the apartment is noisy, and if a pleasant, 

straightforward life is not possible then one must try to wriggle through by subtle 

manoeuvres’ (Gross, 2002, p. 80). Much attention has been focused recently on the 

current state of office design (see Davis et al., 2011; Elsbach & Pratt, 2007; Taylor & 

Spicer, 2007; Zhong & House, 2012 for reviews).  Research by Kim and de Dear (2013) 

on the negative effects of open plan offices, for example, suggests increasing numbers 

of modern workers may well empathize with Kafka’s sentiments. It seems that many 

modern workplaces may not be delivering claimed worker benefits (Davis et al., 2011; 

Elsbach & Pratt, 2007).  

This increased focus has come about because the ways in which we work are 

changing (Tannenbaum et al., 2012), with ubiquitous technology, changing 

demographics, the rise of the contingent workforce, and the distribution of work across 

an ever increasing range of environments. Some have proposed the office will die out 

altogether, going so far as to suggest leisure is over as the office follows its employees 

everywhere thanks to the Cloud (Saval, 2014). Work is now often cited as being 

boundary-less, a result of technology that has enabled work to take place almost 

anywhere (Ituma & Simpson, 2010; Saval, 2014; Tremblay, 2003).  Further, the realm 

of the workplace now extends far beyond the traditional office, to home, co-working 

spaces, incubators, meet-up groups and all manner of versions of Oldenburg’s (1989) 

‘third place’ such as coffee shops, and other spaces in the public realm.  

However, despite these changes and predictions, and the proliferation of new 

locations in which work is being conducted, the popularity of the office, that is, the 

physical environment where work is conducted, remains extremely relevant, with 
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interest in this phenomenon evident across industry (see Gensler, 2013) and academia 

(see Davis et al., 2011; Elsbach & Pratt, 2007 for reviews).  Scholars have noted that 

face-to-face contact remains central to the coordination of the economy, despite the 

changes that technology has enabled (Waber, Magnolfi, & Lindsay, 2014).  Billions of 

dollars are spent annually on office design and implementation (Bland, 2015), with the 

physical work environment representing the second largest expense behind labor for 

organizations (McCoy, 2005; Pole & Mackay, 2009).  Apple, for example, recently 

built a $US5 billion 60-hectare campus based on Steve Jobs’ experiences of the 

successful physical work environment at Pixar which drove collaboration and 

innovation (Wilson, 2014).  

These investments in centralized physical infrastructure are operating in parallel 

with the much documented collapse in the boundaries of work (Ituma & Simpson, 2010; 

Saval, 2016; Tremblay, 2003). Perhaps reflecting the speed of these changes, the 

physical work environment is viewed as a risky asset for organizations given the cost 

of real estate leasing and fit-out, and rapid changes to the conduct and location of work 

(Hiang Liow & Ooi, 2000). As a result, the pressure on organizations to more 

effectively manage and obtain value from their physical work environments continues 

to increase (Hiang Liow & Ooi, 2004). It is clear that organizational scholars and 

practitioners need to better understand how the physical work environment affects 

organizational outcomes if they are to achieve their aims of building positive work 

environments.   

Further, it is not merely organizations who are interested in creating 

environments that support innovation and well-being (Brand, 2008; De Croon, Sluiter, 

Kuijer, & Frings-Dresen, 2005), with cities and governments now undertaking 

initiatives to create physical environments that support not only productivity, but help 
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brand the city, drive innovation and increase the liveability of a city or region (Florida, 

2008). The entire city is therefore viewed as a potential platform for work. As such, the 

pressure on the physical environment where work occurs to support and deliver positive 

outcomes is greater than ever. 

Background to research on the physical work environment 

As this brief overview of the changing landscape of work has shown, there are 

broad and complex drivers of these changes, and one significant effect of this 

complexity relates to the direction of research in the field. In preparing this chapter, my 

initial review of research relating to the physical environment of work, found research 

published in journals in organizational behavior (e.g. Ashkanasy et al., 2014), 

psychology (e.g. Davis et al., 2011), management (e.g. Taylor & Spicer, 2007), 

environmental psychology (e.g. Veitch & Newsham, 2000), architecture (e.g. Vischer, 

2008), communication (e.g. Spinuzzi, 2012), built environment (e.g. Kim & de Dear, 

2013), change management (e.g. Hirst, 2011), human resources (e.g. Dul, Ceylan, & 

Jaspers, 2011), ergonomics and human factors (e.g. Morrison & Macky, 2017), 

innovation (e.g. Haner, 2005), corporate real estate (e.g. Bodin Danielsson, 2013), 

interior design (e.g. Augustin, 2014), urban planning (e.g. Lottrup, Grahn, & 

Stigsdotter, 2013), and facilities (e.g. Skogland, 2017). Perhaps as a result of the 

literature being spread across such diverse discipline areas, previous reviews of the field 

have limited their scope to discipline journals closely related to their fields.  

Following the Hawthorne studies (Roethlisberger & Dixon, 1939) that indicated 

social and personal employee needs were more relevant to productivity than the 

physical aspects of the work environment, research interest in the field dissipated for 

several decades. Interest in the study of physical work environments was renewed in 

the late 1970s and 1980s when researchers turned their attention again to the ways in 
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which the physical work environment influenced satisfaction, productivity and 

communication (see Allen, 1977; Oldham, 1988; Oldham & Brass, 1979; Sundstrom & 

Sundstrom, 1986, for examples). In his 1984 Academy of Management Review article, 

Davis suggested that the physical work environment did indeed have an important 

influence on organizational outcomes and defined the physical work environment as 

consisting of three dimensions: physical structures such as furnishings and layout, 

physical stimuli including noise, and symbolic artifacts that communicate status and 

image.  

As noted in my Chapter 1 overview, research over the past 15 years following 

Davis (1984) has been constrained, resulting in a narrow focus for research on the 

physical work environment. For example, research on the physical work environment 

has included; the effects of spatial layout (Backhouse & Drew, 1992; Brennan et al., 

2002; Zalesney & Farace, 1987), building materials (McCoy & Evans, 2002), 

decorations (Bringslimark et al., 2009), windows (Aries et al., 2010), privacy 

(Sundstrom et al., 1980; Sundstrom et al., 1982), territoriality (Brown, Lawrence, & 

Robinson, 2005; Brown & Robinson, 2011), aesthetics (Strati, 1990), symbols (Hatch, 

1993), noise (Yadav, Kim, Cabrera, & de Dear, 2017; Zaglauer, Drotleff, & Lieble, 

2017), lighting (Zhong & House, 2012) and opportunities for personalization (Elsbach, 

2004). 

There have been several major reviews in recent years, beginning with Elsbach 

and Pratt (2007) and Taylor and Spicer (2007), that have outlined directions for study 

in the field in the ensuing years. These reviews, along with those of Davis et al. (2011) 

and Zhong and House (2012) highlight the paradoxes and varying theoretical 

approaches to research of physical work environments. By way of example to highlight 

these wide-ranging differences, in their major review, Elsbach and Pratt (2007) chose 
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to commence with the characteristics of the environment itself to identify possible 

reasons behind conflicting findings on similar environmental features such as light, 

greenery, furniture layout and barriers. Elsbach and Pratt (2007) suggest that these 

contradictory findings potentially arise as a result of the contrasting tensions in the role 

that the physical work environment is expected to play. These trade-offs or tensions are 

complex, for example, decisions made regarding the functional aspects of objects such 

as removing workplace partitions to save costs may be at odds with performance 

requirements of employees, arousal levels regarding noise, or identity in terms of the 

status that a partition may provide (Elsbach & Pratt, 2007). Alternatively, I suggest it 

may be the case that employees are reacting to discrete aspects of the physical work 

environment, such as desk layout or privacy, rather than to the physical work 

environment as a whole. For example, by examining reactions to individual aspects of 

the physical work environment such as partitions or lighting, it is unclear what the 

differences in reactions are between these different aspects, making it difficult to 

ascertain what the most important psychological reactions to the physical work 

environment are, and subsequently to design environments that best support employee 

needs. 

By contrast, Davis et al. (2011) chose to focus on reactions to a particular aspect 

of physical work environments, open plan offices, perhaps because of the large body of 

extant research, as well as the increasing interest in this area in both practice and 

academia. Finally, Zhong and House (2012) reviewed the literature on implications of 

the physical work environment arising from the four dimensions of the original 

Hawthorne studies (Roethlisberger & Dixon, 1939), illumination, temperature, 

cleanliness and distance. As seminal studies (see Hackman & Oldham, 1975; Salancik 

& Pfeffer, 1978; Roethlisberger & Dixon, 1939) in the organizational behavior field 
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have shown, it is the individual employee reactions to the physical environment, rather 

than the characteristics of the environment that have the most significant effect on 

attitudes and behavior. For example, studies have shown that giving employees control 

over aspects of their environment such as lighting, temperature and ventilation, 

adjustment and location of work, mediates the effects of environmental characteristics 

that have otherwise been shown to have detrimental effects (Lee & Brand, 2005). This 

suggests that the importance of an individual’s perceptions and reactions to their 

physical work environment and their ability to manage and interact with the 

environment cannot be understated. 

As outlined earlier, much research on the physical work environment has been 

conducted on individual aspects and dimensions, for example, lighting, privacy and 

layout. In the following section, I review the literature under two approaches; the first 

examines research on discrete physical dimensions of the physical work environment. 

Following this, I review literature based on psychological reactions to dimensions of 

the physical work environment. I acknowledge that it is not possible to completely 

separate the literature in this way, however, I have attempted to do so here to highlight 

approaches and findings to lay the foundation for Chapter 3 where I begin to answer 

my first research question. 

 

Physical dimensions of the physical work environment 

Ambient conditions 

As employees increase the amount of time spent in offices, a significant body 

of research has emerged considering ambient conditions and the ways in which those 

conditions influence well-being and performance (see Rashid & Zimring, 2008). 

Ambient conditions in the physical work environment include lighting, views, noise, 
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temperature, ventilation, and air quality (Rashid & Zimring, 2008). There has been 

interest in these aspects of the physical work environment since the Hawthorne studies 

(Rothlisberger & Dixon, 1939). As there are a number of these dimensions, each of 

which has been the subject of considerable research, I review them under individual 

headings in the sections below.  

Lighting and views 

Lighting levels, access to views and proximity to windows have been 

demonstrated to have direct psychological and physical effects (Rashid & Zimring, 

2008). Natural light in offices has been shown to decrease headaches, eyestrain and 

seasonal affective disorder (Franta & Anstead, 1994), increase positive mood 

(Heerwagen, Johnson, Brothers, Little, & Rosenfeld, 1998), decreased accidents and 

improved sleep quality (Luo, 1998). Lighting levels, such as warm white light, has also 

been shown to positively influence social relations and reduce interpersonal conflicts 

(Baron, Rea, & Daniels, 1992). Another study found that perceptions of high quality 

office lighting led to employees rating the space as more attractive, reporting more 

pleasant mood, and having improved well-being at the end of the work day (Vietch & 

Newsham, 2000). However, other studies have shown that lighting levels did not have 

any significant effect on reading performance (Smith & Rea, 1982; Veitch, 1990), 

detecting errors or entering data (Katzev, 1992).  

As will be noted with many of the other dimensions of ambient conditions, 

contradictory findings may be the result of considering one or a small number of 

elements of the physical work environment without a broader view of how employees 

are reacting to the environment as a whole. For example, a study by Leder et al. (2016) 

found that satisfaction with lighting was influenced by window access and levels of 
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glare within the workspace, supporting previous findings on access to daylight and 

outside views (Frontczak et al., 2012; Yildirim, Akalin-Baskaya, & Celebi, 2007). 

Noise 

Noise resulting in distraction and inability to concentrate is the most often noted 

complaint in relation to open plan offices (see Elsbach & Pratt, 2007; Kim & de Dear, 

2013. Noise has been demonstrated to cause stress (Rashid & Zimring, 2008), decrease 

task performance (e.g. Cohen, 1980; Glass, Reim & Singer, 1971), foster an 

insensitivity to others and negative reactions to coworkers (e.g. Cohen & Lezak, 1977; 

Griffit & Vietch, 1971; Korte, Ypma, & Topen, 1975). Both, single talker and multi-

talker distractions in open plan offices result in higher levels of distraction and lower 

cognitive performance (Yudav et al., 2017), as well as increased levels of annoyance 

and mental workload (Zaglauer et al., 2017). Being able to control noise appears to 

mediate some of the negative effects (Glass, Reim & Singer,1971), likely due to the 

effects of the influence of personal control discussed later in this chapter. 

Temperature 

Studies of temperature have produced a range of interesting findings in relation 

to physical work environments. Research notes temperature as a significant stressor in 

office buildings that are either too hot or too cold (Rashid & Zimring, 2008). In one 

experiment, as the temperature increased from 22 ̊C to 26 ̊C to 30 ̊C, participants 

reported increased difficulty in thinking and concentration, and reduced estimates of 

their performance (Witterseh, Wyon, & Clausen, 2002), although their performance on 

tests was unchanged. Other research has shown that higher temperatures increased 

perceptions of crowding, reduced attraction and reduced levels of aggression (Griffit & 

Veitch, 1971). Sick building syndrome, where occupants experience acute health or 

comfort related effects attributed to the amount of time spent in the building, has been 
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consistently correlated with room temperatures above 22 ̊C (e.g. Jaakkola, Heinonen, 

& Seppaenen, 1989; Reinikainen & Jaakkola, 2001). Another study examining the 

effects of office environment on employee satisfaction found that satisfaction with 

temperature was influenced by pollutant concentration (Leder et al., 2016), further 

emphasizing the hypothesis that employees react to multiple aspects of the physical 

environment simultaneously. 

Air quality 

The effects of air quality can have significant effects on health and productivity. 

Recent research found that changing the quality of air in the physical work 

environment, at a cost of about $40 per person, had a $6500 per year increase in 

employee productivity (Allen, MacNaughton, Satish, Santanam, Vallarino, & Spengler, 

2016). Employees were found to score 61 per cent higher on cognitive tasks in 

experimental conditions that enhanced air quality as well as having fewer headaches, 

respiratory complaints and sleeping better at night (Allen, MacNaughton, Satish, 

Santanam, Vallarino, & Spengler, 2016). Other studies have also demonstrated a 

reduction in sick building syndrome symptoms when air quality is increased (Seppänen, 

Fisk, & Mendell, 1999). 

Ergonomics 

 Office ergonomics incorporates research that relates to ways in which the design 

of physical work environments influence the health, safety, comfort and effectiveness 

of employees (Brand, 2008). This includes seating and furniture, information 

technology equipment, lighting, temperature and other general ambient conditions 

(Brand, 2008). I have discussed lighting, temperature and ambient conditions above. 

The review of information technology is not within the scope of my review, as while it 

is included in ergonomics research, it is not a feature of the actual workspace design 



41 
 

and as such, is not included in the seminal reviews of the physical work environment 

(Davis et al., 2011; Elsbach & Pratt, 2007). As such, I discuss research in relation to 

seating and furniture. A significant development in this field relates to the review by 

Smith and Cohen (1997) of office ergonomics literature highlighting the importance of 

ergonomics within larger psychosocial and organizational contexts.  

A key development in recent office settings relates to the implementation of 

stand-up desks. Stand-up desks are now a prevalent feature in offices following studies 

finding workers spend up to 80,000 hours seated during their working life, leading to 

numerous health issues including diabetes, cardiovascular disease and obesity 

(MacEwen, MacDonald, & Burr, 2014). New research by Knight and Baer (2014), 

however, has shown the benefits of stand-up desks go far beyond health and that the 

results extend to psychological reactions. These benefits support the assertion of Smith 

and Cohen (1997) that ergonomic factors and their effects should be viewed as part of 

a larger system in relation to the physical work environment, rather than as a functional 

chair for example, purchased and adjusted in isolation. In an empirical study of 54 

teams engaged in a creative task, Knight and Baer (2014) found that the use of stand-

up desks, rather than traditional, sedentary office furniture, increased excitement 

around creative processes and decreased the tendency for people to defend their turf, 

leading to better information sharing, ideas and ultimately improved team performance. 

In relation to research on ergonomics, scholars have called for an integrated approach 

to the design and construction of physical work environments that are informed by the 

psychosocial and organizational context and that simultaneously address individual 

differences in people, task requirements in terms of process, and place (Brand, 2008). 
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Personalization/symbols 

Personalization refers to the ability to arrange and display artifacts, objects and 

symbols according to personal preference (Elsbach & Pratt, 2007). The ability to 

personalize space appears to be a fundamental human expression with over 70 per cent 

of employees personalizing their workspace (Brill, Marguilis, & Konar, 1984). 

Personalization allows employees to affirm both workplace and professional identities 

(Elsbach, 2003, 2004; Gosling, Ko, Mannarelli, & Morris, 2002), status (Brewer, 1991; 

Pratt & Dittmar, 1992), and need for differentiation and uniqueness (Brewer, Manzi, & 

Shaw, 1993; Snyder & Fromkin, 1980). Additionally, use of personalization and 

symbols has been found to improve mood and reduce stress (Schieberg, 1990; Wells, 

2000), establish shared context for cross functional coordination (Bechky, 2003), and 

increase organizational commitment and attachment (Goodrich, 1986; Hess, 1993). 

However, research has shown that such personalization and display of objects 

can result in negative impressions of the displayers and inaccurate attributions (Elsbach, 

2004; Rafaeli & Pratt, 1993. For example, the display of a collection of desktop 

gnomes, Star Wars figurines, or football team memorabilia may result in the individual 

being stereotyped or attributed with status or personality judgements that may be 

inaccurate and unrelated to their work. 

In general, the literature relating to personalization of the physical work 

environment has positive effects. This area of research may see a renewed focus given 

the changes to workplaces including co-working spaces and shared desk environments, 

reviewed later in this chapter, where opportunities for personalization are difficult, or 

in fact precluded by organizational policy. Prior research has shown that where 

individuals are unable to personalize their surroundings, their sense of self may be 

highly threatened and they may suffer a loss of identity as a result (Elsbach, 2003) 



43 
 

leading to decreased performance (Steele, 1997), self-esteem (Taylor & Brown, 1988) 

and employee turnover (Trevor & Nyberg, 2008).  

Plants 

The benefits of working in physical work environments that are characterized 

by the inclusion of indoor plants, and/or views of greenery, are supported by evidence 

of the benefits of nature on employee attitudes and outcomes. A recent study on the use 

of plants in offices found a 15 per cent increase in productivity when plants were added 

to lean office spaces (Nieuwenhuis, Knight, Postmes, & Haslam, 2015). Employees 

also reported improvements in air-quality, satisfaction and concentration. This study is 

supported by earlier findings that established the positive effect of nature-like 

surroundings on task performance and mood (Shibata & Suzuki, 2004), mood, 

perceived office attractiveness and comfort (Larsen, Adams, Deal, Kweon, & Tyler, 

1998), productivity (Bakker & van der Voordt, 2010), and wellbeing and stress (Lottrup 

et al., 2012). 

One study, however, found that posters of nature scenery increased perceptions 

of task demand, hostility and depression (Stone & English, 1998). Also, Larsen et al. 

(1998) found low productivity on low complexity repetitive tasks where large numbers 

of plants were present and high productivity on the same tasks with no plants present. 

Construction materials 

In a study on the ways in which the use of specific construction materials in the 

physical work environment enhances creativity, McCoy and Evans (2002) found that 

environments that were spatially and ornamentally complex, visually interesting, had 

warm colors, and used natural materials such as wood and slate were more creativity 

inducing. Similarly, Becker (1991) found that manufactured or composite materials, 
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such as metals, plastics and concrete may symbolize a more rigid, impermeable 

environment and thus be negatively associated with creativity. 

Enclosures and barriers 

Given the changes to open plan physical work environments, and subsequently 

to shared desk and co-working spaces, focus is increasing on the provision of visual 

and auditory privacy to cater for individual differences and different types of work. The 

degree to which enclosures and barriers are present in the workplace can influence 

satisfaction and subsequent productivity (Elsbach & Pratt, 2007). Open plan offices for 

example, generally have low degrees of enclosures and barriers leading to issues with 

privacy, noise and distraction (Kim & de Dear, 2013). High degrees of enclosures and 

barriers have been shown to increase satisfaction (e.g. Brennan et al., 2002), 

performance on simple tasks (e.g. Oldham et al., 1995), task feedback, and trust in 

management (Zalesny & Farace, 1987). This would appear to support research on 

shared desk work environments where Morrison and Macky (2017) found that the 

perception of supervisor support decreased in environments where employees did not 

have allocated desks.  

Negative effects of a high degree of enclosures and barriers have found reduced 

satisfaction for clerical workers (Carlopio & Gardner, 1992; Zalesny & Farace, 1987), 

highlighting again the contradictions within the literature. Further, while a high degree 

of enclosures and barriers assists with visual privacy, it may not assist with auditory 

privacy (Maher & von Hippel, 2005). Cain (2013) suggests that solitude is an essential 

ingredient in innovation, an important outcome sought in many organizations today. 

Cain (2013) has recently been involved in a project to create retreat spaces for introverts 

within the workplace. Refuge spaces allow employees to access a place where they can 

retreat from distraction to restore their mental and physical state. These types of spaces, 
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as well as different furniture configurations, are becoming increasingly important for 

employees to undertake focused work. 

Psychological reactions to dimensions of the physical work environment 

Territoriality 

Research has demonstrated that employees experience feelings of ownership 

and act in a territorial manner over a range of objects within the workplace such as their 

desk, chair, computer and personal effects such as a stapler (Ayoko, Ashkanasy & Jehn, 

2014; Brown et al., 2000). Brown and Robinson (2011) demonstrated in one of the few 

empirical studies in the field that infringements of an employees’ territoriality led to 

significant emotional and behavioral reactions. The research on territoriality 

demonstrates that employees have psychological responses to aspects of the physical 

work environment. As mentioned previously in relation to personalization, the shift to 

shared desk work environments also results in changes to the way in which employees 

are able to exhibit territoriality in organizations. 

Personal control 

It has been suggested that employees have higher expectations than previous 

generations in relation to the physical work environment (Saval, 2014). Anecdotal 

evidence of this appears prolific, with practitioner publications full of images of 

physical work environments such as Google and Facebook offices with slippery dips 

and all manner of creature comforts (Baldry & Hallier, 2010; Zax, 2013). Researchers 

in psychology have suggested that increasing perceived freedom (availability of 

choices) and perceived control (the perception that an individual is able to effect 

changes) result in increased satisfaction with the physical work environment (Barnes, 

1981).   
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Several studies have demonstrated that personal choice and control over aspects 

of the physical work environment can mediate the effect of distractions in the 

workplace. Perceptions of control over aspects of the physical environment have 

mediated the effects of noise (Glass & Singer, 1972), heat (Bell & Greene, 1982), air 

pollution (Evans, Jacobs, & Frager, 1982), and crowding (Sherrod, 1974). Supporting 

findings by Sundstrom and Sundstrom (1986), a study by Lee and Brand (2005) found 

that perceptions of personal control over elements of the physical work environment, 

such as adjustability and layout flexibility, mediated the negative effect of distraction 

on perceived job performance. In a previous study by Lee and Brand (2005), personal 

control over workspace adjustment and easy access to meeting places led to higher 

perceived group cohesiveness and job satisfaction. Other studies have supported this 

finding indicating that control over work station settings, and the adjustability of 

furniture and partitions produced positive effects such as increased task feedback and 

trust in management, greater environmental satisfaction, and better communication 

(Carnevale & Rios, 1995; O’Neill, 1994, Sundstrom et al., 1980; Zalesny & Farace, 

1987).  

These affects appear not to apply to control over just one aspect of the physical 

work environment, lighting, with researchers finding that lighting adjustability had 

either a negative effect or no effect on creativity, satisfaction or mood (Veitch & 

Gifford, 1996; Veitch & Newsham, 2000). This may be due to the fact that control over 

lighting may have been perceived as a minor feature that does not have a significant 

effect on the comfort or satisfaction of the employee. The findings outlined here add 

weight to my argument that perceptions of the physical work environment play a 

significant and vital role in influencing attitudes and behavior. Having reviewed the 

research relating to dimensions of the physical work environment and the effect of 
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perceived personal control, I now review research on the configurations and layout of 

physical work environments. 

Historical development of modern workplaces  

The Ripley Building in London, built in 1726 and containing private offices and 

a boardroom is considered one of the earliest purpose-built office buildings (Hamilton, 

2011). In the early 20th century, design changes in both homes and workplaces emerged 

as a result of the influence of architects such as Frank Lloyd Wright, who felt that rooms 

and walls signified a fascist ideology, dividing people both socially and literally 

(Musser, 2009). Organizations, however, quickly realized that this represented an 

opportunity to house more workers within the same space, and as the walls came down, 

Lloyd Wright’s hope for democratizing the workplace was lost. The open plan office 

was feverishly adopted by organizations across the Western world, beginning in earnest 

with the bull-pen office in the US in the 1930s (Hofbauer, 2000), the landscape office 

in Germany in the 1950s (Baldry & Barnes, 2012), and the cubicle open plan office in 

the 1970s (Saval, 2014). While the landscape office and the cubicle open plan office 

were both designed to overcome the limitations of their immediate predecessor, as will 

be detailed in the following section, all these iterations of the open plan office have 

been largely unsuccessful in managing the outcomes that were intended in relation to 

communication, interaction and collaboration.  

Despite this direction towards open plan offices, managers and executives, for 

the most part however, retained their private offices, and this has remained the case 

over many decades perhaps leading to the cynicism of employees regarding their 

physical work environments (Haigh, 2012). In the next section, I review research on 

the effects of open plan offices, the prevailing office layout for physical work 
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environments for over 50 years, before discussing the developments that have emerged 

to address the issues that have arisen with open plan environments. 

The open plan workplace 

Looking back at changes in office design over the past several decades, it is easy 

to see why some employees feel as if they have been subjects in a giant ongoing 

experiment. During the 1950s and 1960s in North America, the physical work 

environment of the office saw a widespread rise in the adoption of the open plan office 

(e.g. Brookes & Kaplan, 1972; Davis et al., 2011; Hundert & Greenfield, 1969) and 

subsequent decline in the private office. As discussed later in this chapter, more recently 

this has included shifts towards no permanent desks for employees (Davis et al., 2011), 

which takes the form of trends known as hot-desking and activity based working. While 

these workplace designs may have reduced real estate costs (Heerwagen et al., 2004; 

Laing, 2006) and were intended to increase communication and interaction (Kim & de 

Dear, 2013), the potential negative impact of these changes, are now being explored by 

researchers (Morrison & Macky, 2017). 

 Within the open plan offices literature, a wide range of disparate findings exist 

amongst researchers (see Davis et al., 2011; Elsbach & Pratt, 2007). For example, 

studies have shown that open plan offices both increase (McElroy & Morrow, 2010) 

and decrease (Brennan et al., 2002) employee satisfaction. The extant literature 

suggests that open plan offices can also increase interaction (e.g. Sundstrom & 

Sundstrom, 1986) and group sociability (e.g. Brookes & Kaplan, 1974). However, 

research on open plan offices has also shown they can lead to negative outcomes in 

terms of cognitive overload (e.g. Baron, 1994, Cohen, 1980), distraction (Sutton & 

Rafaeli, 1987) and reduced motivation (Oldham & Brass, 1979), resulting in decreased 

attention and task performance (Baron, 1994). 
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There is wide body of research that suggests employees are far less productive 

in open plan office designs due to noise and increased worker distractions, which makes 

it more difficult for employees to concentrate (Kim & de Dear, 2013). In their study of 

42,764 responses across 303 office buildings, Kim and de Dear (2013) found that 

satisfaction with ease of interaction was no higher than for private office occupants. 

Further, the effects of noise and loss of privacy resulted in a significant decrease in 

satisfaction. The reduction in privacy also prevents workers from holding private 

conversations. A global study of 5500 office workers by commercial real estate 

company CBRE (2014) found that the ability to think and concentrate was important 

across all generational worker cohorts, including millennials, generation X and baby 

boomers, indicating that the requirements of employees are not changing as new 

generations enter the workforce. 

A report by Gensler (2013) on US knowledge workers also found that 

attempting to combine collaborative workplace strategies with organizational cost 

cutting, including the introduction of open space offices, often did not work well.  

Workers reported that getting work done was difficult, with over half of the surveyed 

employees stating that they found it hard to concentrate in open plan offices. While the 

Gensler report did not dismiss open plan workplaces out of hand, it did recommend a 

‘balanced’ workplace environment that allowed for both individual- and collaborative-

focused work (Gensler, 2013).  

Given this evidence, it is perhaps unsurprising that a recent commercial study 

by Oxford Economics (2016) found that the potential negative impacts of open plan 

office designs were far greater than most executives realized. The negative impacts 

outlined in the report included decreases in employee productivity and peace of mind, 

which are similar to the issues outlined above.  Although there appeared to be a growing 

http://www.cbre.com/o/international/AssetLibrary/Genesis%20Report_Exec%20Summary_1029.pdf
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realization of these negative effects as highlighted in the literature (Kim & de Dear, 

2013), the results depict that few companies had effective strategies in place to resolve 

these problems. I suggest that the range of findings in relation to the study of open plan 

offices may be attributed to a focus on individual aspects of the physical work 

environment—such as layout or privacy—without considering the ways in which 

employees react to the environment as a whole (Davis et al., 2011; Elsbach & Pratt, 

2007). Below I briefly review the research that has examined dimensions of the physical 

work environment.   

Segmented offices: Shared desk workplaces  

Open plan offices are also linked to large-scale shifts towards shared desk 

environments, where employees do not have a permanent desk. The concept arose in 

part as a response to the increasingly mobile and virtual nature of work. Designing 

workplaces where employees have no fixed desks also lets firms fit up to 20 per cent 

more employees into a building, which allows organizations to save on accommodation 

costs (Appel-Meulenbroek, Groenen, & Janssen, 2011), a primary driver of workplace 

design change as discussed previously. This change to physical work environments 

appears set to increase however, with industry reports suggesting that two-thirds of 

nearly 400 multi-nationals operating in the Asia-Pacific region plan to implement 

shared desk workplaces by 2020 according to a recent survey (CBRE, 2017).  

What are shared desk workplaces? 

Shared desk work arrangements within organizations fall under two categories, 

hot-desking, and the more recent concept of activity-based working. Hot-desking, 

where employees share a desk with one or two others, or are not assigned a permanent 

desk originally arose as a strategy to save on space and to cater to the needs of 

employees who largely worked outside the office (Daniels, 1994). Activity-based 
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working (ABW) by contrast assumes all employees work flexibly and will seek out a 

range of different spaces to undertake different tasks during the work day 

(Hoendervanger, De Been, Van Yperen, Mobach, & Albers, 2016). As such, an ABW 

workspace provides a range of different work settings for different types of activities 

such as meetings, collaboration, private work, creativity and concentration 

(Hoendervanger et al., 2016). Employees are expected to switch between different work 

settings as they undertake different types of tasks and activities during the day. 

Drivers of shared desk workplaces 

There is no doubt that the work employees undertake, their workspaces, and the 

locations in which work is occurring are changing rapidly. Research highlights the 

effects of location independent work, technology and the requirements for innovation 

in driving changes to the design of the workplace (Cole, Bild, & Oliver, 2012). In 

response to these issues, organizations have been experimenting with ways to better 

design and segment workplaces to overcome these changes (Bodin-Danielsson, 2013).  

Industry magazines and website articles on new office design are filled with concepts 

such as caves, campfires, town squares and city zones (Zax, 2013). The segmented 

office is based on the idea that different spaces are needed to support different tasks and 

different personalities. Sleep pods, gyms, pool tables, brainstorming rooms, library 

spaces, mobile-free zones and high-end cafes are becoming standard features of new 

office designs (Baldry & Hallier, 2010). A key component of this concept is the rise of 

the shared desk workplace, where employees do not have a permanent desk.  

Industry sources argue that as the cost of real estate continues to rise, the focus 

on the occupancy and utilization rates of office space also increases (CBRE, 2017). The 

cost of the office space is typically the second biggest cost for organizations after 

payroll (Kim, Candido, Thomas, & de Dear, 2016), with industry estimates suggesting 
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that up to 40 per cent of office space is vacant at any one time (Duffy, 1997).  

Proponents of ABW are quick to point out that cost savings are not the key driver of 

the take up of ABW. Research suggests instead that the key drivers of ABW include 

attracting and retaining talent, increasing collaboration and innovation, employee well-

being and satisfaction (Morrison & Macky, 2017; Skogland, 2017).  

Perhaps unsurprisingly, research on shared desk workplaces has identified 

similar issues and limitations to those found in open offices, including growing 

concerns in relation to staff well-being and productivity. These include employees 

complaining about interruptions, noise distractions, and not having enough space in 

which to work (Kim et al., 2016). While the issues with open plan workplaces are a 

current issue (Kim & de Dear, 2013), the existing research on shared desk environments 

sounds a cautionary note against the uptake of shared desk arrangements. A study of 

1000 Australian employees found that shared desk environments increased distrust, 

distractions, uncooperative behavior, negative relationships, as well as decreases in 

perceptions of supervisory support (Morrison & Macky, 2017). Another study showed 

that shared desk environments can lead to employee marginalization, indifference and 

inattention to co-workers, loss of identity and decreased organizational commitment 

(Hirst, 2011). 

Hot-desking 

Some research has shown that desk ownership may not be as important as the 

overall layout of the office, ability to adjust/personalize the workplace and amount of 

storage space (Kim et al., 2016). However, most research has found the negatives of 

hot-desking outweigh perceived benefits. Employees without an assigned desk report 

shortages of desks, a difficulty in finding colleagues, wasted time and limited ability to 

personalize the workspace as major complaints (Kim et al., 2016). As noted earlier, 
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research on shared desk environments found that hot-desking resulted in higher levels 

of distrust, negative interactions, fewer co-worker friendships, and decreased 

perceptions of supervisory support (Morrison & Macky, 2017). 

Activity-based working 

Research has shown that ABW environments are likely to work best for 

employees who see themselves as mobile and independent, and who have largely self-

contained work processes (Skogland, 2017). Further, the ability to select a workstation 

or area based on an individual's needs and preferences is seen as positive, as is the 

ability to avoid unwanted social interaction (Skogland, 2017).   

Key findings in relation to the research on ABW however, suggest two key 

outcomes. Firstly, satisfaction with ABW environments falls below expectations with 

multiple empirical findings that concentration, privacy and not having an assigned 

workstation are major issues (Hoendervanger et al., 2016). Secondly, in contrast to the 

suggested drivers of flexibility and collaboration, Hoendervanger et al. (2016) have 

shown that employees rarely, if at all, switch between different work settings. In a case 

study of the introduction of an ABW environment in Norway, Skogland (2017) found 

that the concept was successful for staff in consultancy and advisory roles who were 

already spending large amounts of time outside of the office and working autonomously 

from various locations. Employees who did not identify as being a mobile or place-

independent worker were the most dissatisfied with the ABW space. Further, Skogland 

(2017) found that employees would break the clean desk policy, leaving papers on a 

particular desk at the end of a day in an attempt to appropriate territoriality over space. 

In another study of an ABW environment, Appel-Meulenbroek, Kemperman, Kleijn, 

& Hendricks (2015) found that employees were appropriating 25 per cent of the ABW 

environment using items of clothing or work papers. These results support the findings 
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discussed earlier in relation to the importance of personal control over the workspace 

(Lee & Brand, 2005) and personalization (Elsbach, 2004). 

Many ABW workplaces mandate a clean-desk policy meaning that employees 

need to leave the workspace they use clean at the end of the day. Studies have shown 

that employees report this as being both inefficient in having to find a location and set 

up, move between locations, and then to remove everything at the end of the day (Hirst, 

2011). Additionally, employees who do not have their own fixed workspace are likely 

to suffer a loss of identity as a result of having a lack of personal control over their 

workspace (Lee & Brand, 2005) and lack of opportunity to personalize their work area 

(Elsbach, 2004). 

While hot-desking and ABW are touted as increasing communication, 

collaboration and efficiency, current research largely does not support these outcomes 

(Hoendervanger et al., 2016; Morrison & Macky, 2017; Skogland, 2017). While these 

environments can work well for employees who are highly mobile and autonomous 

(Skogland, 2017), the findings suggest that many employees do not work well in hot-

desk and ABW environments (Hoendervanger et al., 2016; Morrison & Macky, 2017). 

An analysis of the research suggests that a one size fits all solution is unlikely to succeed 

and that doing so may in fact negatively impact the benefits the organization is trying 

to realize (Kim et al., 2016; Skogland, 2017).  

Because workplace designs are often the result of a trade-off with costs (Chan 

et al., 2007) offices being designed to embrace the segmented idea sometimes end up 

having gyms, rowing machines and cafe space within meters of the open plan desk area 

(Tickle & Gorrilla, 2016), increasing noise and distraction for staff. While the issues 

with open plan physical work environments are established, further research is needed 

to assess the effects of shared desk workplaces, and the influence of this type of physical 
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work environment on organizational outcomes. The psychological reactions of 

employees to shared desk work environments is particularly worthy of further 

investigation. 

Co-working spaces 

Co-working spaces are open plan office environments where mobile 

professionals, freelancers and entrepreneurs share workspace, ideas and knowledge 

working alongside others in exchange for a membership fee (Spinuzzi, 2012). Users 

can be self-employed, or work for an organization (Spinuzzi, 2012).  

The emergence of this new physical work environment has resulted from 

changes to the context of work, with recent industry reports estimating that by 2020, 

approximately 1.55 billion workers will be responsible for work that does not confine 

them to a desk (Dimension Data, 2016). Already, up to 80 per cent of employees work 

at least one day a week out of the office. Estimates suggest that over one million people 

will work from co-working spaces by 2018 (Deskmag, 2017). Underscoring the 

development of the phenomenon, in 2016, a single co-working company recorded a 

valuation of US$16 billion dollars (Kessler, 2016), highlighting the growth of an 

industry that did not exist just over a decade ago. As such, the co-working space concept 

represents a new area of research in the field of physical work environments (Leclercq-

Vandelannoitte & Isaac, 2016).  

Users of co-working spaces often report feeling that they are part of a social 

movement. In co-working spaces, helping each other out, even those you have just met 

is the norm. Indeed, the co-working movement prides itself on a set of five core values 

which are community, openness, collaboration, sustainability and accessibility 

(Spinuzzi, 2013). Globally, organizations such as Merck, GE and the Guardian 
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newspaper are regularly using co-working spaces for their employees (Jacobs, 2016) in 

an effort to improve innovation and increase networks amongst their employees. 

Early research has found that co-working spaces positively influence innovation 

and entrepreneurial activities (Spinuzzi 2012; Uda, 2013). Other research has shown 

that users of co-working spaces experienced greater meaning from their work, and 

experienced thriving at work far more than their office based colleagues (Spreitzer, 

Bacevice, & Garrett, 2015). Additionally, with many choosing to work from co-

working spaces closer to home, commuting times and traffic congestion are reduced 

(Spreitzer, et al., 2015). Users also report increases in learning, new networks and the 

benefits of working close to the users of their services or products (Spinuzzi, 2012). 

However, research has suggested that the spatial layout of co-working spaces, 

often do not in themselves always create collaborative activities. Rather, the spaces 

often require an office ‘champion’ or manager to proactively foster and promote 

collaborative activity amongst the coworkers (Ross & Ressia, 2015).   

Some research, however, indicates that the inherently social nature of co-working 

spaces may lead to similar issues experienced by regular office users such as distraction 

and lack of privacy (Sanborn, 2015).  

Co-working spaces are the latest development in physical work environments 

to cater to both the needs of a changing landscape of work and the needs of 

organizations. Current research has focused on identification of the construct and how 

this may influence a narrow range of outcomes. Further research is required to evaluate 

the specific attributes of co-working spaces, including the role of social factors such as 

the space host, and subsequent relationships to performance and behavior. 

In the previous section, I reviewed the literature published as the form of the 

physical work environment shifted from traditional open plan environments through to 
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the more recent development of shared desk workplaces. While the developments in 

physical work environments, such as activity-based working and co-working spaces, 

are intended to address some of the key issues related to traditional open plan 

environments, such as noise and difficulty concentrating (Davis et al., 2011), early 

research has demonstrated that users of activity-based working and co-working spaces 

continue to have issues regarding noise and concentration (Kim et al., 2016). 

Additionally, shared desk work environments have been shown to lead to a range of 

additional negative outcomes including decreased trust, uncooperative behavior and 

decreased perceptions of supervisory support (Morrison & Macky, 2017). These results 

would appear to indicate the importance of understanding the ways in which employees 

react to the physical work environment as a whole to better understand how such 

environments should be configured to support the outcomes that organizations are 

seeking. 

Theoretical background to the physical work environment 

By establishing a theoretical perspective that incorporates a holistic multi-factor 

approach to the physical work environment, it is hoped that the need for trade-offs and 

the management of tensions can be largely eliminated and that organizations may be 

able to tailor an informed approach based on the specific needs of their employees and 

of the work they undertake. Previous researchers have also called for a greater 

examination of the interaction between the physical work environment, the social 

environment and nature (Elsbach & Pratt, 2007).  

A multi-factor approach would provide opportunities, for example, to consider 

the physical environment elements that create opportunities for face-to-face interaction, 

emotional contagion, and motivation, rather than examining discrete aspects such as 

ambient conditions, furnishings or spatial layouts. In practice, organizations are 
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specifically designing environments to increase concepts such as “stickiness”, 

representing approach behaviors (Bitner, 1992) intended to attract employees and to get 

them to stay for longer periods of time, working through problems and collaborating 

more as they do so. This is of great interest to organizations who are now seeking such 

outcomes not only for employees, but for other stakeholders including customers, such 

as the co-working space provided to customers by the National Australia Bank in its 

Melbourne office (Bleby, 2015). In the following section, I briefly review the general 

frameworks that have been used to conceptualize the physical work environment. In 

Chapter 3, I examine in detail theoretical models that relate to psychological reactions 

to the physical work environment to begin to address my first research question. 

Alternate frameworks of the physical work environment 

As I have noted, a consistent framework for the consideration of the physical 

work environment has not been clearly established (Davis et al., 2011; Elsbach & Pratt, 

2007). In this section, I consider a range of different frameworks for the physical work 

environment to ensure broad coverage of the frameworks that have been proposed. 

Steele (1973) proposed that the physical work environment performed a functional role, 

classifying these functions as 1. Shelter and security, 2. Social contact, 3. Symbolic 

identification, 4. Task instrumentality, 5. Pleasure, and 6. Growth. Following a similar 

approach, Pfeffer (1982) suggested that the physical work environment contained six 

dimensions through which it could be evaluated 1. Size, 2. Quality, 3. Flexibility, 4. 

Arrangement, 5. Privacy, and 6. Location.  Another early framework for considering 

the physical work environment was proposed by Davis (1984). The three dimensions 

of this framework were 1. Physical structures including furnishings, layout, privacy; 2. 

Physical stimuli within the physical work environment such as noise and clutter; and 3. 
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Symbolic artifacts that convey messages such as professional image, status, task 

effectiveness and aesthetic cues.  

As one of the first identified framework’s for considering the physical work 

environment, Steele’s (1973) model considered the needs of employees and proposed 

six functions that the work environment can provide to address these needs. 

Subsequently, Pfeffer (1982) defined the functions of the physical work environment 

which laid the ground work for researchers to consider, for example, how desk 

arrangements, or partitions may affect flexibility and privacy. This approach, while 

useful in identifying early physical dimensions of the work environment, did not 

consider the psychological reactions to those dimensions. The framework of Davis 

(1984), while still broad in nature, laid a foundation for research examining aspects of 

the physical work environment, and reactions to aspects of that environment. Given the 

early development of this framework in the field, the types of psychological reactions 

to the physical work environment were not outlined.  

While these early frameworks were useful in assisting researchers in 

understanding the elements that may constitute the physical work environment, they 

propose both physical dimensions of the environment and dimensions considering the 

ways in which employees may react to these physical dimensions. As such, subsequent 

research considered both physical dimensions and reactions to individual dimensions, 

such as plants or lighting, without considering how employees may react to the whole 

physical work environment, or how individual differences may influence their 

responses.  

As will be discussed in Chapter 3, there is progress towards linking the physical 

work environment to theory, with some researchers suggesting ways in which existing 

management and organizational behavior theories might be extended to incorporate the 
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physical work environment. For example, Davis et al. (2011) propose that socio-

technical systems theory (Cherns, 1976; 1987) be broadened to consider the whole work 

system. This could be applied to the physical work environment as well as the existing 

dimensions within the socio-technical systems theory—new processes, job roles and 

technologies. This approach represents an interesting perspective, particularly as it 

relates to change management, which is an essential part of any alteration to the 

physical work environment (Davis et al., 2011). However, the proposed extension to 

existing socio-technological systems theory to include the physical work environment 

does not consider psychological reactions that employees have to this environment. 

Morrow et al. (2012) propose a model that extends social interference theory 

(Oldham et al., 1995) to include broader perceptions of the physical work environment 

to understand how changes in the work environment affect employee attitudes. The 

perceptions proposed by Morrow et al. (2012) were office space inadequacy, 

distraction, innovation, collaboration and formalization. As such, this framework 

considers psychological reactions to the physical work environment and proposes they 

be encompassed in a theoretical framework. This perspective suggests that 

psychological reactions to the physical work environment as a whole are an important 

consideration.  

Conclusion 

In this chapter, I reviewed the literature and general frameworks on the physical 

work environment, as well as the emerging literature on changes to the physical work 

environment including activity based working and co-working. My review highlighted 

both the broad fields in which the physical work environment is studied, as well as the 

differences in how it is conceptualized. In Chapter 3, I begin to answer my first research 

question: 
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RQ1. What psychological reactions are fostered by the physical work 

environment?  

I address the first research question by examining the specific frameworks that 

have considered psychological reactions to the physical work environment before 

proposing a model of cognitive, affective and relational reactions to that environment. 
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CHAPTER THREE: A FRAMEWORK FOR CONSIDERING 

PSYCHOLOGICAL REACTIONS TO THE PHYSICAL WORK 

ENVIRONMENT 

 

In Chapter 3, I now turn to the development of a theoretical model to address 

my first research question: 

RQ1. What psychological reactions are fostered by the physical work 

environment? 

As noted in Chapter 1, there has been significant investment of time and money 

in office design. Despite this investment, in the US only one in four employees report 

working in an optimal environment with common initiatives such as open plan office 

spaces resulting in more than half of employees being disturbed by others when trying 

to focus (Gensler, 2013). Unsatisfactory practical results of this sort and the diversity 

of research studies noted in Chapter 2, reflect the fact that there is no organizing 

framework for understanding employees’ responses to their physical work 

environment. Both practice and research have often adopted unique and potentially 

incompatible approaches, resulting in a poor accumulation of a relevant body of 

knowledge (Elsbach & Pratt, 2007). I argue that this incommensurability may be 

partially caused by focusing on concrete details of the work environment. Instead, 

management and organization studies need a cohesive and generalizable way to 

understand how employees react to a variety of physical work environments. 

As a first step toward a complete theory, I focus on employees’ psychological 

reactions to their physical work environment. Just as one needs to know where they are 

going before they can choose a route, we need to understand the nature of employees’ 

reactions before we can effectively choose environmental work features to influence 



63 
 

them. The classic Hawthorne studies (Roethlisberger & Dickson, 1939) illustrated this 

issue. In those studies, a variety of almost random environmental changes produced 

comparable gains in productivity because it was not the details of the environmental 

change but employees’ reactions to them that mattered most (Roethlisberger & 

Dickson, 1939). In a noteworthy parallel, philosophers and sociologists have reached 

similar conclusions, emphasizing the important distinction between objective features 

of the physical work environment and individuals’ perceptions of them (Lefebrve, 

1991; Wasserman & Frenkel, 2011). Thus, the crucial first step in understanding how 

the physical work environment influences employees is not determining the 

arrangement of desks or paint colors that lead to better performance in a given space. 

Rather, we need to understand the nature of employees’ responses. In other words, how 

do employees interpret their environment? What are the dimensions that define their 

reactions? These are the issues we need to understand before examining the effect of 

any specific environmental detail or design feature. 

As such, my aim is to provide a theoretical framework and measure for 

assessing employees’ psychological reactions to the physical work environment, one 

that is independent of any specific change and is applicable in a variety of 

environments. There are a range of ways in which psychological reactions to the 

workplace can be considered including beliefs, attitudes, categorization and 

physiological responses (Bitner, 1992). Literature on the physical work environment 

highlights issues that are related to cognitive, affective and relational reactions (see 

Davis, Leach & Clegg, 2011; Elsbach & Pratt, 2007; Knight & Baer, 2014 for 

examples). Some examples include the inability of employes to focus at work due to 

factors such as noise and distraction (Kim & de Dear, 2013), affective reactions such 

as territoriality (Brown & Lawrence, 2011), as well as a clear relational objective by 
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organizations to increase interaction and collaboration amongst employees (Heerwagen 

et al., 2004). Specifically, based on Social Cognitive Theory (Bandura, 1999; Mischel 

& Shoda, 2008), I examine employees’ responses to the physical work environment in 

terms of key cognitive, affective, and relational elements. Using this framework, in 

subsequent chapters I present two pilot studies and two expanded studies that develop 

and validate a parsimonious measure of employee reactions to the physical work 

environment. The framework and measures will support research by assisting efforts to 

identify patterns in employees’ reactions to their physical work environment, and serve 

as the foundation for a more robust understanding of the theoretical concepts that 

underpin research examining the physical work environment. 

Physical work environment 

As noted in previous chapters, the physical work environment in organizations 

encompasses the nature and arrangement of all the material objects and stimuli that 

people encounter in their organizational life, including elements such as buildings, 

furnishings, equipment, and ambient conditions like lighting or air quality (Davis, 1984; 

Davis et al., 2011; Hedge, 1982; Sundstrom et al., 1996). The physical work 

environment is thus distinct from other environments, such as the social environment 

(i.e. human social structures and norms), urban environments, community 

environments, and the purely natural environment (Elsbach & Pratt, 2007). 

The physical work environment is a fundamental feature of the domain of work, 

one that influences beliefs about oneself, coworkers, and the organization (Bitner, 

1992). As stated in Chapter 1, these influences can specifically influence our self-

concept and behavior (Alter, 2013; Caza, Tiedens, & Lee, 2011; Güsewell & Ruch, 

2012). For example, Knight and Baer (2014) found that the use of stand-up desks, rather 

than sedentary ones, led to better cognition (information elaboration), affect (increased 
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arousal), decreased idea territoriality (relational), and ultimately improved team 

performance. As this example shows, the physical work environment evokes significant 

cognitive, affective, and relational responses among employees (also see Aries et al., 

2010; Dul & Ceylan, 2011; Zhong & House, 2012). 

As no general framework exists for comprehensively describing employees’ 

reactions to the physical work environment, most research has focused on particular 

aspects of the environment, such as privacy, lighting, or noise (for reviews see Baron, 

1994; Oldham et al., 1995; Sundstrom & Sundstrom, 1986). For example, studies have 

examined the effect of light and number of enclosures (Oldham & Fried, 1987), or 

interior design elements (McCoy & Evans, 2002). Aspects of the physical environment 

have been studied as standalone variables, including the effects of spatial layout 

(Backhouse & Drew, 1992; Brennan et al., 2002), building materials (McCoy & Evans, 

2002), decorations (Bringslimark et al., 2009), windows (Aries et al., 2010), privacy 

(Sundstrom et al., 1980), noise (Sundstrom et al., 1994), lighting (Zhong & House, 

2012) and opportunities for personalization (Elsbach, 2004). Moreover, many studies 

have reported relationships among variables without much theoretical explanation 

(Davis et al., 2011; Haynes, 2008; Yanow, 1998), and those studies that did draw on 

theory used a variety of models and frameworks (described below). As a result, 

observers note that many of the empirical findings seem incommensurate and even 

contradictory (Elsbach & Pratt, 2007; Morgeson & Humphrey, 2006; Oldham & 

Hackman, 2010). For example, in separate studies examining the effects of adjustable 

work arrangements, Lee and Brand (2005) found that the ability to adjust and arrange 

workspace was associated with greater job satisfaction and performance, while Veitch 

and Gifford (1996) found that adjusting workstation lighting led to worse performance 

on creative tasks.  
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Thus, while empirical research on the physical work environment has 

demonstrated the importance of discrete aspects of the environment (e.g. furnishings or 

workspace layout), without a comprehensive understanding of how employees respond 

to their environment as a whole, it is difficult to make a reliable connection between 

changes in the environment and changes in employee behavior. In the next section, I 

outline a framework for examining employee reactions that can serve as the bridge 

between concrete environmental features and employee behavior. 

 

Reactions to the physical work environment 

To allow for meaningful comparison across studies, it is important to adopt a 

consistent and generalizable theoretical approach that examines employees’ reactions 

across a range of work environments. Taking this psychological approach and focusing 

on employee reactions provides the unifying link among the vast array of environmental 

features that can be studied. Whether it is desks, plants, lighting or office plans, any 

organizational or individual outcome linked to that environmental feature depends on 

how employees perceive and react to such features. As such, employee reactions are 

the linchpin in understanding the effect of any environmental feature. 

Moreover, focusing on employee reactions acknowledges the role of individual 

differences in how we engage with our environment. For example, while some 

employees prefer open plan offices, others prefer isolated spaces. As noted both in the 

introduction to this chapter, and in Chapter 2, various layouts and individual 

environmental features have been shown to produce a range of effects on performance 

and behavior. As such, to understand the effect of a work environment, one must begin 

with individual reactions, rather than focusing on specific aspects of the work 

environment.  
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When examining individual reactions, it is important to consider the three 

fundamental types of human reactions: cognitive, affective, and relational (Bandura, 

1999; Mischel & Shoda, 2008). While all three types of reactions have been addressed 

in the extant literature, no prior work has included all three simultaneously. As such, 

my work can build upon existing models and advance them through integration. Below 

I review key theoretical frameworks, highlighting how each addressed some part of the 

fundamental tripartite nature of human reactions. Those frameworks which focused 

exclusively on concrete environmental features without reference to psychological 

reactions are beyond the scope of my aims and primary research questions (e.g. 

Danielsson, 2005; Davis, 1984; Lynch, 1960), however, they have been included in my 

literature review in Chapter 2. 

Social interference theory. Morrow et al. (2012) developed a model to explain 

how changes in the work environment affect employee attitudes by extending social 

interference theory (Oldham et al., 1995) to include broader perceptions of the physical 

work environment. The perceptions considered by Morrow et al. (2012) included 

employees’ views about office space inadequacy, distraction, innovation, collaboration, 

and formalization. As such, the reactions they considered included cognitive (e.g. 

distraction) and relational (e.g. collaboration) elements. This work was valuable in 

demonstrating the importance of two of the three types of reactions I focus on in my 

framework, but did not address affective responses. Further, the framework used by 

Morrow et al. (2012), while specific about the physical aspects of the environment that 

influence an employee’s commitment, requires further work to draw out the process 

through which these variables are linked. 

Environmental comfort model. Vischer (2008) examined comfort with the 

physical work environment in a model describing psychological, physical, and 
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functional elements. Psychological comfort was primarily concerned with relational 

reactions, including feelings of belonging, ownership, and control. Physical comfort 

focused on safety and hygiene needs, while functional comfort involved the degree to 

which the environment supports users’ tasks. While Vischer (2008) noted that each of 

the dimensions can produce affective reactions, the three comforts do not include affect, 

and many of the cognitive and relational factors were linked to specific environmental 

details. 

Affective events theory. In contrast to the preceding frameworks, Ashkanasy et 

al. (2014) focused explicitly on affect to examine employee reactions to the physical 

work environment with a specific focus on open plan environments. The primary focus 

of the framework is on arguing for the physical environment as an affective event that 

in turn creates affective reactions for employees. Although I appreciate the focus on 

affective reactions and consider this important, I note that employees’ behavior at work 

is also driven by cognitive and relational factors and that are not considered in the 

Ashkanasy et al. (2014) framework. In developing my framework, I consider that 

affective reactions are critically important, however, I extend the work of Ashkanasy et 

al. (2014) to also consider cognitive and relational factors. With reference to the focus 

of Ashkanasy et al. (2014) on open plan offices, I propose a model that would generalize 

across a range of different physical work environments (office, industrial, retail, 

commercial). I suggest that employees respond to their work environments in different 

ways and seek different things. As such, I propose that it is important to understand 

psychological reactions to the broader physical work environment beyond narrow 

objective features such as privacy and personal space.   

Instrumentality, aesthetics and symbolism model. One previous general 

framework for studying the physical work environment was developed by Rafaeli and 
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Vilnai-Yavetz (2004) and extended by Elsbach and Pratt (2007). In contrast to earlier 

work that focused on narrow aspects of the environment (e.g. level of light, number of 

chairs), Rafaeli and Vilnai-Yavetz (2004) offered a broader, generalizable perspective 

and highlighted that the workplace environment serves multiple functions 

simultaneously (i.e. aesthetic, instrumental, and symbolic functions). Elsbach and Pratt 

(2007) built on that framework, describing the inevitable trade-offs among the three 

environmental functions.  

For example, they argue that one can consider the multiple effects of something 

as simple and commonplace as a chair. When describing office chairs, employees are 

influenced by aesthetic matters such as color, form and texture; the chair’s ergonomics, 

back support, adjustability and comfort can influence instrumental outcomes (e.g. 

concentration and performance); and different chairs can serve different symbolic 

functions, such as using different chairs for guests or how particular chairs signal 

differing levels in the hierarchy (Vilnai-Yavetz et al., 2005). As these varied effects 

suggest, the three functions of the environment are distinct in this framework, and may 

have quite different consequences (Capetta & Gioia, 2006). For example, one 

organization’s use of portable potted trees to create flexible boundaries was 

symbolically and aesthetically successful in that it created boundaries and a pleasant 

ambience, but failed in terms of instrumentality, as the trees were unable to block noise 

(Elsbach & Bechky, 2007). 

I believe that the Rafaeli and Vilnai-Yavetz (2004) framework represented an 

important step forward, since it offered a general and broadly applicable framework for 

understanding the effects of the physical work environment, one that could be used in 

any workplace. However, that framework continued to focus on the concrete details of 

specific environmental features, which downplays the importance of employees’ 
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interpretations of the physical work environment. Focusing on such specific details as 

chair type or level of noise has the virtue of straightforward operationalization, but fails 

to recognize that individuals perceive and react differently to the same objective 

environmental features. Ultimately, as the classic Hawthorne studies showed 

(Roethlisberger & Dickson, 1939), it is not the details of the environment, but 

employees’ reactions to them, that influence behavior and performance. In continuing 

to focus on the concrete details of environmental features, the importance and 

variability of employees’ interpretations of those features is neglected.  

Integrating and extending all of these approaches, I propose focusing on the 

well-established framework of cognitive, affective, and relational experiences at work 

(Grant & Parker, 2009; Organ & Near, 1985), which are known to have important and 

distinct implications for employee outcomes (Abelson et al., 1982; Morgeson & 

Humphrey, 2006). These three types of reactions provide a straightforward yet 

comprehensive means of studying employee responses to the environment, and one 

which incorporates the elements that previous work showed to be important (e.g. 

Knight & Baer, 2014; McCoy & Evans, 2002; Zhong & House, 2012).  

I acknowledge, however, that cognition, affect, and relations are broad 

categories. As such, I focused here on one particular reaction of each type. Based on 

the review of existing related frameworks and the extant literature, I posited that within 

these three categories, there would be a reaction that would be the most significant in 

relation to the physical work environment. Specifically, based on the established 

importance of the environments’ instrumental, aesthetic, and symbolic functions 

(Rafaeli & Vilnai-Yavetz, 2004), as well as empirical evidence showing the importance 

of issues such as distraction (Morrow et al., 2012) and feelings of belonging (Vischer, 

2008), I concentrated on employees’ cognitive focus, affective experience of a sense of 
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beauty, and relational feeling of connectedness in response to their physical work 

environment.  

Framework for reactions to the physical work environment 

Cognitive reaction 

Focus, as a cognitive reaction, concerns the extent to which individuals feel that the 

physical work environment enhances their ability to concentrate on relevant work. 

There is no doubt that physical work environments can greatly enhance or detract from 

an employee’s focus (Banbury & Berry, 2005; Lee & Brand, 2005; O’Neill, 1994; 

Veitch & Gifford, 1996), and that focus is important in completing tasks. In developing 

the construct of focus, I argue for this as being the most important cognitive reaction to 

the physical work environment. In a study of the effects of office noise on 

concentration, Banbury and Berry (2005) found that office noise, particularly 

telephones left ringing at vacant desks and people talking in the background, resulted 

in impaired ability to concentrate for 99 per cent of respondents in the study. Further, 

no evidence for habituation was found, showing that employees did not simply get used 

to the noise over time. 

Focus is a crucial cognitive state because the ability to direct attention and 

concentrate shapes judgment and behavior (Bazerman & Chugh, 2006; Dane, 2013), 

influencing a range of outcomes, including task performance, competitive responses, 

and decision making (Dane, 2011; Hoffman & Ocasio, 2001; Kilduff, Elfenbein, & 

Staw, 2010; Marcel, Barr, & Duhaime, 2011). Moreover, recent data depicts that 

requirements for concentration and focus at work are increasing given the development 

of knowledge work (Gensler, 2013; Seddigh, Berntson, Danielsson, & Westerlund, 

2014). Focus is thus an important cognitive consideration in determining how 

employees interact with their physical work environment.  
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Previous work has approached this area in two ways. Firstly, research has 

examined the impact of privacy and personal control perceptions within the physical 

work environment on outcomes such as satisfaction and performance (Greenberger, 

Strasser, Cummings, & Dunham, 1989; Lee & Brand, 2005). Examples of privacy 

include features such as partitions which can provide both visual and auditory privacy. 

Personal control refers to the degree to which an employee can adjust aspects of their 

physical work environment such as lighting, temperature and ergonomic factors. 

Secondly, other studies have considered the effects of various objective environmental 

distractions and cognitive stressors such as noise, visual distraction, and frequent 

interruptions (Lee & Brand, 2005).  

In developing my construct of focus, I propose that a central finding of these 

two streams of research clearly establishes that the ability to focus and concentrate at 

work is an essential cognitive reaction to allow an employee to work effectively. 

Employees are able to focus and work effectively through being able to exert personal 

control (Lee & Brand, 2005) and reduce cognitive workload whereby noise and 

distraction reduce the ability to concentrate and direct attention (Banbury & Berry, 

2005; Brand, 2008).  

Affective reaction 

While both logic and empirical evidence point to focus as the most important cognitive 

reaction, the case of affective reactions are less clear. Affect encompasses a wide range 

of responses, and many specific affective reactions have been linked to objective 

features of the physical work environment (e.g. Ashkanasy et al., 2014; Brown & 

Robinson, 2011). To identify a proximal or direct affective response to the physical 

work environment, I followed Vilnai-Yavetz and Rafaeli (2005) and turned to the 

growing literature of organizational aesthetics.  



73 
 

Aesthetics has historically been concerned with art and beauty that provokes 

sensory experience (White, 1996). White (1996), in reviewing the relevance of 

aesthetics to organizations, suggests that the experience of beauty is an essential, 

constitutive element of organizations and has important implications in organization 

theory. White (1996) summarizes the literature relating to beauty and proposes a 

framework based on Kant (1791) outlining the experience of beauty and its relationship 

to organization theory. Researchers have suggested that symbolism of the physical 

environment is part of an outcome relating to organizational culture (Gagliardi, 1990, 

1999; Siler, 2009). I suggest that meanings of artifacts and subsequent identification 

with symbols are processes that occur following an initial unconscious response to 

beauty. White (1996) suggests that subsuming beauty under symbolism may be a 

response to incorporate beauty unnecessarily to a purely functional interpretation of the 

organization, and argues that the experience of beauty is universal and necessary. As 

such, I posit that sense of beauty is an essential and previously under-theorized aspect 

of organizations, particularly in relation to the physical work environment.  

Organizational aesthetics includes images related to organizational identity, 

physical space of the organization, and physical artifacts (Strati, 2000). As such, 

organizational aesthetics is relatively broad. In developing my framework, I was 

interested in employees’ reactions to the physical space of the organization as a whole, 

rather than their responses to specific artifacts or identity that may represent narrower 

conceptions of aspects of the physical work environment and not a reaction to the 

whole. This point is highlighted in my discussion of the Vilnai-Yavetz and Rafaeli 

(2005) framework, where aesthetics referred to objective aspects of physical work 

environments such as a chair. 
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Taylor and Hansen (2005) define aesthetics as the study of how knowledge is 

created from our sensory experiences; while Strati (1990) notes that an experience of 

beauty is the core aesthetic response. Indeed, Dickie (1997) refers to aesthetics as the 

philosophy of beauty. Beautiful art, architecture, or plant life can provoke an 

immediate, non-conscious reaction, resulting in a powerful, non-evaluative experience 

of positive emotion (Heerwagen & Orians, 1993; Norman, 1988; Wilson, 1984). 

Likewsie, Siler (2009) found that an absence of beauty in the physical work 

environment resulted in emotional distress. 

As such, one’s unmediated affective reaction to an environment derives from 

the aesthetic experience of the space in response to the beauty one perceives (White, 

1996). While interpretations of the environment certainly lead to subsequent affective 

responses, my concern here is with the direct, unmediated reaction, which reflects the 

sensory experience of beauty in the environment. Sense of beauty thus refers to how 

much the physical work environment provokes a positive visceral response to its 

appearance and form (Bitner, 1992). Any such response is important, because the 

implications of positive emotions at work are well established and far reaching (Brief 

& Weiss, 2002; Ho, Wong, & Lee, 2011). For example, positive affect has been shown 

to increase cognitive flexibility (Isen, 1987), creative problem solving (Isen, Daubman, 

& Nowicki, 1987), and performance (Lyubomirsky, King, & Diener, 2005).  

Relational reactions  

The shift in theories of work design in recent years has resulted in increased emphasis 

on relational perspectives of work design (Grant & Parker, 2009). Grant and Parker 

(2009) suggest that work is now inherently interdependent and interactive in its nature, 

and that as such jobs, roles and tasks are socially embedded. Grant and Parker (2009) 

note that prior research has shown that the physical work environment significantly 
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influences with whom and how often interpersonal interactions occur (e.g. Cohen, 

2007; Elsbach & Pratt, 2008; Millward, Haslam, & Postmes, 2007; Oldham, 1988; 

Oldham et al., 1995), and call for richer theory and research to explore how the physical 

work environment shapes social and relational characteristics of work. 

An important relational reaction to the physical work environment is the 

experience of connection, the extent to which the environment facilitates a sense of 

community and a feeling of belonging to that organization (Morrow et al., 2012; 

Vischer, 2008). The more connectedness an environment fosters, the more employees 

feel that they are part of the larger social group, that they know others, and that they are 

jointly part of a greater whole. Such feelings of connection are fundamentally 

important, because work is inherently interdependent and interactive (Grant & Parker, 

2009). A physical work environment that facilitates increasing the frequency and 

quality of contact with others in the workplace leads to improved communication and 

task-related assistance (Alderfer & Smith, 1982; Tuckman, 1965) and increased job 

satisfaction (Ryan & Deci, 2001). If success in modern workplaces is driven by how 

well individuals interact with each other and with the organization (Elsbach & Flynn, 

2013; Oldham & Hackman, 2010) then a physical work environment that facilitates this 

will be a desired outcome.  A physical work environment that fosters connectedness is 

likely to motivate employees to attend work and to remain longer on a particular task 

or on solving a problem. 

Extensive prior research has shown that the physical work environment 

influences how often and with whom interactions occur (e.g. Elsbach & Pratt, 2007; 

Hatch, 1987; Sailer & McCulloh, 2012). For example, Hatch (1987) showed that 

structural aspects of the environment influenced interaction, independent of task 
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characteristics. The physical work environment can thus support or constrain 

interaction and connection. 

Vischer (2008) suggests that a sense of territory within the physical work 

environment is associated with a sense of belonging. Given that many employees now 

experience a greatly reduced amount of space that they can appropriate, or in some 

cases have no space over which they can exert appropriation (Davis et al., 2011), we 

suggest that relational outcomes will be influenced to the extent to which the employee 

perceives that the entire physical work environment supports or detracts from a sense 

of belonging. Rather than an employee feeling a sense of territory in relation to a narrow 

aspect of the physical work environment, such as their desk of office, here I propose 

that employees react to aspects of the environment as a whole, thereby appropriating 

the whole of the physical work environment in reactions of belonging and 

connectedness to the organization.  

I propose that the reaction of connectedness is an important precursor to 

relational and organizational outcomes, such as communication and interaction, which 

are not psychological reactions themselves. A feeling of connectedness is likely to 

extend to all employees in the organization, leading to increased communication and 

interaction. A reaction of connectedness may represent a mechanism by which 

changing the context of the physical work environment leads to enhanced relational 

characteristics such as support, interaction and interdependence. Grant and Parker 

(2009) propose that these social characteristics of work design lead to relational 

mechanisms including relational co-ordinating, interpersonal cohesion, perceived self-

worth and perspective taking which in turn influence organizational outcomes such as 

motivation, performance, attitudes, citizenship and creativity. My initial survey of the 

literature suggests there are several objective dimensions of the physical work 
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environment that may be antecedents to the reaction of connectedness. For example, 

Bitner (1992), suggests that ambient conditions, as well as spatial configuration 

provokes cognitive, affective and physiological responses that can result in increased 

approach behavior amongst employees, including affiliation, commitment and social 

interaction. Investigating the antecedents of connectedness will be an important next 

step. 

 

Conclusion 

 Following on from my review of the literature in Chapter 2, in Chapter 3 I begin 

to address my first research question: 

RQ1. What psychological reactions are fostered by the physical work 

environment? 

In this chapter, I proposed a theoretical framework to assess employees’ reactions to 

the physical work environment of cognitive focus, affective experience of a sense of 

beauty, and relational feeling of connectedness. In Chapters 4 and 5, I describe the two 

pilot studies and two full studies conducted to develop a measure of employees’ 

reactions to physical work environments in terms of my framework of focus, sense of 

beauty, and connectedness. 
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CHAPTER FOUR: INITIAL SCALE DEVELOPMENT 

 
Based on my theoretical framework outlined in Chapter 3, this Chapter outlines 

the process I used to develop a parsimonious and generalizable way to measure 

employees’ reactions to their physical work environment in terms of focus, sense of 

beauty, and connectedness. In doing so, I begin to address my second and third research 

questions: 

RQ2. Are psychological reactions to the physical work environment linked to 

employee attitudes at work? 

RQ3. Are psychological reactions to the physical work environment linked to 

employee behavior at work?  

 

Framework for scale development 

Before outlining the specific studies I completed in this scale development, I 

want to provide the rationale behind the process I used. In all steps, I have undertaken 

to follow best practice in scale development as suggested by Wright, Quick, Hannah 

and Hargrove (2017) and De Vellis (2011).  In explaining my decision making process, 

I commence by providing a background to reliability and validity considerations in 

relation to scale development, before proceeding to outline the scale development itself. 

DeVellis (2011) outlines eight steps: (1) define the construct; (2) generate the 

item pool; (3) determine the measure format; (4) expert review of initial item pool; (5) 

pilot test; (6) administer scale to development pool; (7) refine the scale using item 

analysis; and, (8) evaluate the scale, including factor structure, reliability, and validity. 

Wright et al. (2017) also outline eight steps: (1) provide a theoretical justification for 

each scale item; (2) devote proper attention to initial scale development and content 
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validity; (3) pilot test the preliminary scale; (4) conduct an item analysis, factor 

analysis, reliability analysis, and validity analysis of the preliminary scale; (5) assess 

reliability, validity and factor structure of the revised scale in a new sample; (6) 

establish criterion validity; (7) report confidence intervals for all reliability and validity 

coefficients; and (8) assess scale bias in the final version of the scale.  

As can be seen, the approaches of DeVellis (2016) and Wright et al. (2017) are 

very similar, with minor differences in emphasis. Given the new framework I developed 

in Chapter 3, in the early stages of the scale development I follow DeVellis (2016), 

particularly steps 1 through 5 given the specific allowance for generating items and then 

refining the items using expert review. However, my early steps do not preclude any 

recommendations outlined by Wright et al. (2017). In the later stages of the scale 

development, I follow Wright et al. (2017) steps 4 through 8 specifically given the focus 

on factor analysis and factor structure across multiple samples, which align with the 

process I undertook. 

Following item generation, I undertook a first pilot study using two different 

samples to test and refine a pool of survey items. In the second pilot study, I begin to 

test the dimensional structure of the measure and its preliminary validity. Study 1 

extended this validation to confirm the dimensional structure of the measure and 

examine different aspects of its validity.  

Following guidelines for ethical approval for my program of research, I 

submitted an ethics application to Griffith University for my studies. This application 

was approved and the ethics approval is number 2013/863. Sample participant 

information and consent forms are included in Appendix A and Appendix B.   
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The scale development process 

Though issues such as reliability and validity have long been established as 

essential components in developing scales (see De Vellis, 2016, for examples), 

concerns have recently emerged over construct proliferation and redundant measures. 

Consequently, new scales must demonstrate clear and significant value to the field 

(Wright et al., 2017). Scale development must demonstrate the reliability and validity 

of the proposed new measure, requiring research across multiple samples and contexts 

(Wright et al., 2017). Below, I briefly outline the importance of reliability and validity 

in scale development before beginning to discuss the steps I undertook. 

Reliability 

 Reliability relates to the extent that a scale consists of items that share a common 

latent variable (Hair, Anderson, Babin, & Black, 2010). A latent variable can be 

inferred through factor analysis and will contain shared variance, demonstrated through 

the degree to which the variables are correlated.  DeVellis (2016) argues that the 

indicators of the construct can be considered to be associated with that construct. 

Reliability indicates the extent of the scale’s internal consistency and stability across 

different test environments (Field, 2009). A broadly accepted measure of internal 

consistency can be established through Cronbach’s (1951) coefficient alpha at 0.7 or 

above, and within a range of 0 to 1.   

Validity  

 In developing a scale, validity and reliability are crucial considerations 

throughout the development process to ensure that the scale measures what it is 

intended to measure, and that these results are stable and consistent. This chapter (Pilot 

studies, Study 1) examines internal and content validity of my 12-item scale, along with 

convergent and divergent (discriminant) validity. Content validity refers to the extent 
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to which the measure represents the dimensions of a construct. Convergent and 

divergent validity are subtypes of construct validity. Convergent validity examines the 

extent to which a measure that is theoretically similar to another measure are related 

(Campbell & Fiske, 1959). Divergent validity establishes that two measures which 

should not be related, are in fact, easily differentiated (Campbell & Fiske, 1959). A 

further necessary step in scale development is to examine predictive validity, that is, 

the extent to which the scores on a scale predict the scores on another criterion measure 

(Cronbach & Meehl, 1955). Predictive validity of my 12-item scale is examined in 

Chapter 5 (Study 2).  

Initial item selection  

Expert interviews 

To generate items to begin operationalizing my theoretical framework, I drew on 

two sources; a review of the literature and interviews with experts. I began with semi-

structured interviews, similar in approach to Delphi interviews, a technique in which 

domain experts are interviewed to gain insights into a phenomenon (Linstone & Turoff, 

1975). These interviews were with six workplace designers who were experienced in 

providing advice and ongoing liaison to companies on the design, implementation and 

management of their physical work environment. Their work experience and expertise 

meant that they had an insight into what employees see as important in the work 

environment. The interviewees were two workplace designers, two interior designers, 

a co-working space designer, and an urban placemaking (creation of attractive and 

functional urban locations to attract users) designer. The participants had an average of 

15 years’ experience working with firms in different industries on their physical work 

environments (range 9 to 40 years). Some of these individuals worked for an 

organization and some were self-employed. These experts worked around the world 
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with leading global organizations in a range of industries, including such companies as 

the BBC, Apple, the British Library, Barclays, and Boeing.  

The interview process began by contacting one of these experts via email and 

inviting them to participate in a face-to-face interview. A purposive snowball technique 

was utilized to identify other participants. To be considered for this data collection, 

respondents were required to have more than 9 years’ experience providing advice and 

ongoing liaison to companies on the design, implementation and management of their 

physical work environment. I took notes during the initial interview, and the interviews 

that followed, and stored them in a secure location following the interviews. I developed 

a code to identify each participant so that anonymity could be preserved.  

I asked interviewees to describe their perceptions of the most important features 

of the physical work environment, including the context of the environment, features 

that employees respond to and how these contributed to creating successful outcomes, 

and what they believed were the key problems related to the design of the physical work 

environment. Interviewees commented on the importance of specific aspects of the 

physical work environment supporting the work being undertaken, as well as the 

features the employees respond to and the ways in which they react to those features. 

In analyzing the interviews, I used a process where I compared the responses to the 

framework which I had developed from the literature (Chapter 3), and found the 

framework was supported in these interviews. Analysis of the interview data aligned 

broadly to the three dimensions in my theoretical framework.  Examples of the 

responses that support the a priori framework established in Chapter 3 are below. 

The interviewee responses confirmed the three broad facets of my conceptual 

model, cognitive (focus), affective (sense of beauty) and relational (connectedness), 

identified in my proposed framework in Chapter 3. For example, the interviewees noted 
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that problematic workplaces tended to be noisy ones where employees were constantly 

interrupted and had no place to escape distractions, whereas workplaces that promoted 

effective work performance offered a choice of areas to work in, including visual and 

auditory privacy aligning with the cognitive (focus) dimension in my theoretical 

framework. Typical responses that support the theme of focus include “My work 

requires a lot of thinking time”. “If I get interrupted a lot or the people around me are 

noisy, I can’t think or concentrate properly”. “I get distracted by what others are doing 

when I am in an open plan office”. 

Interviewees also noted that ineffective workplaces often were ugly and 

unappealingly mechanical in their design, whereas most successful workplaces had an 

intimate, attractive feel corresponding with the affective (sense of beauty) dimension 

in my framework. Interviewees provided statements to support this theme including “I 

feel very creative when I am in an office that is well-designed with nice art and 

greenery”. “I find it hard to work well if I have no view”. “When I am in our Berlin 

office that seems to flow well and looks so nice, I am always more productive”. 

Finally, interviewees confirmed the relational aspect and commented that 

unsuccessful workplaces often caused employees to feel isolated from their colleagues, 

while effective workplaces were designed in a way that made it easy for individuals to 

locate and connect with others. The responses that support this theme included “I find 

it easier to solve problems when there are lots of great spots to meet in the office that 

are casual and easy to locate”. “Even if I am doing solitary work, I like to feel that I can 

connect to others if I need them”. This mapped consistently onto the construct definition 

for connectedness.  

Taken together, my literature review and the theoretical framework I developed 

were supported by the interviews. Drawing on these three data sources, I selected 
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several representative items for each of the three dimensions and used these in a piloting 

process to start my scale development following DeVellis (2016) and Wright et al. 

(2017). 

First pilot study 

Based on interviewee comments, existing measures (e.g. Carlopio, 1996; Kim & 

de Dear, 2013; Vischer, 2008) and a review of the literature supplemented by follow-

up discussions with the interviewees, I generated a pool of 31 items to reflect the three 

reactions to the physical work environment (i.e. focus, sense of beauty, connectedness). 

These items are shown in Table 1.  

To commence my pilot study, I sent these items to a convenience sample of 40 

respondents in my professional network. Respondents were selected on the basis they 

could respond in a two-week period to provide feedback primarily in relation to the 

ease of understanding the items and the time taken to complete the survey. Of the 40 

people selected, 24 individuals responded (60% response rate). The sample was 61 per 

cent male, with a modal age of 35–44 years, and represented a variety of occupations 

and nations. My next step was to develop the measure format (DeVellis, 2003). 

Participants completed an online survey using the above 31 items to assess their 

reactions to the physical environment in which they worked. Participants used a 7-point 

Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree) (Likert, 

1932). 

After downloading the raw data from Survey Monkey into Excel, I checked the 

integrity of the data by performing preliminary statistical tests for data screening and 

cleaning, including tests for skewness and kurtosis (Tabachnik & Fidell, 2007). No 

cases were removed due to missing entries, and I checked for outliers and normality on 

the 31-item scale. No out of range values were found.  
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Table 1 Initial 31 scale items from the pilot survey. B = sense of beauty, C = 
connectedness, F= focus. 

My Physical Work Environment: 
 
Is a pleasant place (B) 
Makes me proud to show my workplace to family and friends (C) 
Has stylish spaces (B) 
Makes me feel enthusiastic (B) 
Enables me to express who I am (C) 
Is well designed to enhance its attractiveness (B) 
Enables me to do my best work here (F) 
Allows me to work in the way that best suits me (F) 
Is modern (B) 
Allows me learn new things when I am here (C) 
Allows me to work in the way that best suits who I am (F) 
Enables me to be myself (C)  
Enables me to work efficiently (F) 
Includes areas that make you feel inspired (B) 
Makes me feel productive (F) 
Allows me to find the information I need to do my job (F) 
Makes you feel energized when you are working there (B) 
Has beautiful spaces (B) 
Supports my status in the organization (C) 
Allows me to concentrate when I need to (F) 
Makes you feel happy (B) 
Supports the way I like to work (F) 
The workplace gives me choices about where I work (F) 
Makes me feel at ease (B) 
Encourages me to collaborate with others (C) 
Is innovative in its design (B) 
Make you feel excited (B) 
Allows me to show others in the workplace who I am (C) 
Allows me to be flexible in the way I do my work (F) 
Makes me feel valued (C) 
Allows me to easily access the people I need to do my job (C)  
 

 

To interrogate the pilot data in greater depth, I completed a rudimentary 

exploratory factor analysis. Initial analysis supported the proposed three factor 

structure. However, not all items loaded onto the three factors, nor did all items load 

exclusively on the factors they were intended to reflect (cross-loadings). Comments 

from respondents indicated that several of the items in relation to focus and 
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connectedness appeared to be assessing things other than what the construct definition 

indicated. For example, the respondents noted the examples relating to status and 

identity may overlap with other constructs and were unlikely to represent psychological 

reactions. On this basis, I amended the items and conducted a second pilot study. 

Second pilot study 

Using the results from the initial convenience sample pilot study, eigenvalues, 

prima facie scores, feedback from the participants as noted in the previous paragraph, 

and with reference to the literature, I revised and retained 21 items reflecting the three 

reactions to the physical work environment. As I prepared to test the refined items in 

the next step of the pilot study, an opportunity arose to involve two organizations who 

were interested in the effects of the physical work environment. One organization was 

a national scientific research organization, and the other a multinational architecture 

and design firm. Both organizations provided an appropriate purposive sample of 

employed knowledge workers, in varied types of roles. The samples used were drawn 

from the Brisbane offices of both organizations as the contact introductions were made 

to managers of both organizations who were located in Brisbane.  

Following the introduction, I made contact with each manager via email. Both 

organizations agreed to participate in the pilot study. With the support of management 

in each organization, 120 employees were invited to complete an online survey about 

their physical work environment, and to provide qualitative feedback on items that were 

unclear or confusing (see Appendix C for survey). The survey was part of a broader 

study conducted within that organization, however only information relating to my 

scale development has been included here. The surveys were emailed to participants by 

the contact manager in each organization. The online survey was set up on the online 

survey tool Survey Monkey selected for its ease of use for participants in organizational 
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settings. Fifty-four employees responded (45% response rate). The sample was 57 per 

cent male and had a modal age of 35–44 years.  

Results of second pilot study 

After downloading the raw data from Survey Monkey into Microsoft Excel and 

then to SPSS, I followed the same procedure as in Pilot Study 1 to perform preliminary 

statistical tests for data screening and cleaning (Tabachnik & Fidell, 2007). No cases 

were removed due to missing entries, and I checked for outliers and normality on the 

21-item scale. No out of range values were found.  

 Factor structure.  In relation to the data collected using the 21-item scale, the 

Kaiser-Meyer-Olkin sampling adequacy test statistic for these data was 0.81, which was 

well above the threshold value of 0.60 (Kaiser, 1974). Bartlett’s (1950) test of sphericity 

was significant (691.80, df 210, p < 0.01). Maximum likelihood analysis revealed the 

presence of four components with eigenvalues exceeding 1. Eigenvalues represent 

variance of the variables that can be attributed to that factor. Therefore, I undertook an 

exploratory factor analysis using maximum likelihood extraction in line with the 

recommendations of Tabachnik and Fidell (2007). I undertook maximum likelihood 

analysis using varimax rotation (Field, 2009; Tabachnik & Fidell, 2007) to simplify the 

interpretation of factors and capture maximum variance.   

The initial exploratory factor analysis revealed the presence of four factors. The 

four components explained 48.37 per cent, 9.08 per cent, 7.91 per cent, and 5.30 per 

cent of the variance. The fourth factor, however, was not interpretable as the items that 

were included did not form a single theme. I reanalyzed the data after removing the 

items from the fourth uninterpretable factor. Examination of the scree plot (Tabachnik 

& Fidell, 2007) and parallel analysis (Horn, 1965) supported a three factor solution.  
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The scree plot revealed a significant drop after the third component. Cattell 

(1966) states that the plotted points before the last significant drop represent the number 

of factors to include in the model. The difference in the results between the maximum 

likelihood analysis and the scree plot indicated that further refinement of items was 

needed. Based on my theoretical framework, and the scree plot, I constrained the 

analysis to three factors. 

Following the exploratory factor analysis and an examination of the prima facie 

validity of the items, I took steps to finalize the measure. Specifically, I carried forward 

three items from sense of beauty that emerged from the factor analysis in the second 

pilot study and added one further item to this dimension: Is visually pleasing. In relation 

to the items for focus, I carried forward the item regarding concentration under the focus 

dimension, and rewrote three other items to improve face validity of this subscale and 

to more closely reflect the definition of focus in terms of being able to focus and 

concentrate on one’s work. Finally, given the poor face validity of the items under the 

connectedness dimension, I carried forward but reworded the two items that captured 

the construct of feeling part of the organization and added two further items. As a result, 

12 items were carried forward to further testing in Study 1 (Table 2), with four in focus, 

four in sense of beauty, and four in connectedness. The new items had stronger content 

validity and face validity, closely matching the theoretical definitions proposed in my 

framework. 

Study 1: Validity and reliability testing 

Sample selection 

Before describing the studies in more detail, the consideration of the process for 

sample selection is outlined here. As noted in Chapters 2 and 3, much research on the 

physical work environment was conducted some decades ago, and focused on 
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traditional workplaces and traditional open plan environments. Consequently, there is 

little research that considers the physical work environment as a whole. Given the 

dramatic change in both the nature of work (Oldham & Hackman, 2010), and the 

physical environment in which it is conducted (Davis et al., 2011), I felt it was 

imperative to ensure my sample selection amongst knowledge workers (as outlined in 

Chapter 1) was as broad as possible to develop a measure that was applicable across a 

range of different workplaces and job types. The selection of sampling criteria is part 

of an ongoing debate identified by Saunders and Townsend (2016), and as such is that 

there is no ‘right’ sample for scale development and that different researchers take 

different decisions on this. As such, I undertook purposive sampling, approaching the 

selection of my samples with three specific criteria in mind. Firstly, that the samples 

represented a wide range of physical work environments; secondly, that study 

participants worked across multiple different industries, ideally in multiple geographic 

locations; and thirdly, in as far as was possible, the participants represented a range of 

different levels of position, as well as types of employment, for example, full-time, part-

time, manager, non-manager, contract, self-employed, entrepreneur, and freelancer. 

Sample and procedure 

To test the 12-item scale in Study 1, I selected a purposive sample that represented 

a wide range of physical work environments, work locations, and work industries. 

Using 1200 contacts on the business network database LinkedIn, I identified a 

purposive sample of 500 individuals located in multiple geographic locations to ask to 

complete an online survey. The survey was conducted as an online survey using a cross 

sectional design. The participant consent form (Appendix A) was included at the 

commencement of the online survey.  
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The criteria for being included in this study were that these individuals are 

knowledge workers and currently employed. In developing this sample my aim was to 

obtain respondents who were located in multiple different geographic locations: North 

America, Europe, Asia and Asia-Pacific. Given that the two organizations in the pilot 

study were both located in Brisbane, Australia, I wanted to ensure the scale 

development was as robust as possible and did not reflect idiosyncrasies of this 

geographic location. My selection of the sample for Study 1 was purposive in this 

regard. The 500 participants were sent an email inviting them to complete the survey 

(see Appendix D for survey). The survey was part of a broader study conducted with 

other researchers, however only information relating to my scale development has been 

included here. A link to the survey was included in the email. The respondents 

represented a wide range of industries and different physical work environments from 

traditional private offices, open plan office environments, activity-based working, 

manufacturing facilities, co-working spaces, serviced offices, home offices, and outside 

work. The final sample consisted of 128 respondents (27% response rate). The modal 

age of the respondents was 35–44 years, and more than half (62%) were male. Most of 

the respondents had more than 10 years’ work experience.  

Measures 

As a part of the process of developing my scale, I examined whether the 12-item 

scale could be differentiated from existing and related constructs (DeVellis, 2003; 

Wright et al., 2017). As my goals did not address causation and the primary focus in 

Study 1 was on scale development to establish discriminant validity, following previous 

scholars (Judge, Erez, Bono & Thoreson, 2003), I did not detail the literature on 

psychological empowerment and mood in a separate review. To do this, in the survey I 

included a measure of psychological empowerment and a measure of mood to ensure 
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the new measure can be differentiated from existing constructs. Psychological 

empowerment is a motivational construct manifested in four cognitions about one’s 

work (Spreitzer, 1995): meaning (value or purpose perceived in work), competence 

(belief in one’s ability to perform a task), self-determination (experience of autonomy 

or choice), and impact (one’s ability to influence work outcomes). Such thoughts about 

work tasks should be related to, but distinct from, reactions to the physical work 

environment. Similarly, I included a measure of positive and negative affect to 

distinguish reactions to the environment from more general feelings that employees 

may experience at work. Finally, I included a scale to assess the importance respondents 

placed on the work environment. The purpose of including these measures was to 

ascertain whether one’s reactions to the physical work environment were independent 

of the importance an individual placed on their physical work environment. 

The study included the 12 items in Table 2. In terms of the instructions, 

respondents were asked to consider ‘the physical environment where you work’ and 

responded using Likert-type scales from 1 (strongly disagree) to 5 (strongly agree). All 

items are presented later (see Table 2), with the results. The survey was conducted as 

an online survey using a cross sectional design.   

Psychological empowerment was measured with Spreitzer’s (1995) 12-item 

measure capturing four aspects of empowerment. The four subscales are Meaning (the 

work I do is meaningful to me); Competence (I have mastered the skills necessary to 

do my job); Self-Determination (I have significant autonomy in determining how I do 

my job); and Impact (I have a great deal of control over what happens in my 

department). Participants used a 7-point Likert-type scale ranging from 1 (strongly 

disagree) to 7 (strongly agree). The Cronbach’s alpha in the current study for the 

empowerment scales is Meaning 0.91, Competence 0.86, Self-Determination 0.93 and 
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Impact 0.95. Construct validity of the scale has been demonstrated in two independent 

studies involving four organizations (Kraimer et al., 1999; Spreitzer, 1995).  

Mood. Participants’ state affect was measured using the Positive and Negative 

Affect Scale (Watson, Clark, & Tellegen, 1988). The scale contains 20 items, with 10 

assessing positive affect (interested, excited, strong, enthusiastic, proud, alert, inspired, 

determined, attentive, active) and 10 assessing negative affect (distressed, upset, guilty, 

scared, hostile, irritable, ashamed, nervous, jittery, afraid). Participants rated each item 

with regard to ‘how you feel right now’ on a scale from 1 (very slightly or not at all) to 

5 (extremely). The Cronbach’s alpha in the current study for the positive affect scale is 

0.91 and 0.86 for the negative affect scale. Crawford and Henry (2004) established the 

measurement properties of the PANAS using a sample of 1000 participants and found 

this to be a valid and reliable measure of positive and negative affect. 

Importance of work environment. To assess whether respondents were influenced 

by individual differences in their perceptions of the importance of the physical work 

environment, I established a new measure for this study. The measure comprised a 

three-item scale to examine the importance of the environment (‘My physical work 

environment is important to me’, ‘My physical work environment affects how I work’, 

and ‘Where I work is important to me’). Respondents used a scale ranging from 1 

(strongly disagree) to 5 (strongly agree). The Cronbach’s alpha in the current study for 

the importance of the work environment scale is 0.79. 

Results and discussion 

After downloading the raw data from Survey Monkey into Excel and then SPSS, 

I followed the same procedures as in the pilot studies to perform preliminary statistical 

tests for data screening and cleaning (Tabachnik & Fidell, 2007). No out of range values 

http://ovidsp.tx.ovid.com.libraryproxy.griffith.edu.au/sp-3.15.1b/ovidweb.cgi?QS2=#117
http://ovidsp.tx.ovid.com.libraryproxy.griffith.edu.au/sp-3.15.1b/ovidweb.cgi?QS2=#139
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were found. The data followed a normal distribution and no skewness or kurtosis was 

evident in the data. 

Examining the results for my 12-item scale, the Kaiser-Meyer-Olkin sampling 

adequacy test statistic for these data was 0.90, which was well above the threshold value 

of 0.60 (Kaiser, 1974), and Bartlett’s (1950) test of sphericity was significant (1713.48, 

df 66, p < 0.01). Therefore, I undertook an exploratory factor analysis using maximum 

likelihood extraction.  

 

Table 2 Study 1 exploratory factor analysis 

 
Item Factor 1 Factor 2 Factor 3 
Focus    
Allows me to concentrate when I need to 0.81 0.37 0.12 
Allows me to control distractions to my 
work 0.88 0.15 0.10 

Makes it easy for me to focus on my work 0.91 0.25 0.10 
Helps to concentrate my attention 0.85 0.29 0.11 
Sense of beauty    
Is beautiful 0.28 0.82 0.26 
Is attractive 0.35 0.80 0.35 
Is stylish 0.33 0.81 0.27 
Is visually pleasing 0.30 0.79 0.38 
Connectedness     
Allows me to feel a sense of belonging to the 
organization 0.24 0.24 0.70 
Allows me to feel connected  0.08 0.29 0.65 
Allows me to feel part of the organization 0.04 0.13 0.90 
Allows me to see myself as a member of a 
community to which I belong 0.04 0.22 0.67 

Eigenvalue 6.67 2.21 1.07 
Cumulative percentage of variance explained 55.63 74.07 83.00 
n =128; maximum likelihood extraction with orthogonal rotation. Primary factor 
loading in bold. 
 

All items had primary loadings of at least 0.65 on the appropriate factor, and the 

largest cross-loading was only 0.38. As a result, the factor structure was clearly 
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interpretable and consistent with my expectations. The three factor solution explained 

83.0 per cent of the variance. On this basis, I named the 12-item, three factor scale, the 

Reactions to the Physical Work Environment Scale (RPWES). Summary statistics for 

the three factors and all other measures are given in Table 3. 

 All measures in Table 3 had good internal reliability. Psychological 

empowerment is a well-established, multidimensional construct reflecting how 

individuals think about their work and its tasks (Liden et al., 2000; Spreitzer, 1995), 

and while most aspects of psychological empowerment were significantly correlated 

with the three reactions to the physical work environment, none of those correlations 

were excessively large (r = 0.45, p < 0.01). This result suggests that individuals’ 

assessments of their physical work environment are related to but distinct from their 

assessments of their work tasks demonstrating convergent validity.  

The inclusion of the PANAS measure (Watson et al., 1988) was to assess 

whether the respondents’ general feelings or attitudes were distinct from their reactions 

to the physical work environment demonstrating convergent validity. Similarly, the 

correlations among the factors in my 12-item scale and affect revealed only small or 

moderate correlations indicating that respondents reported genuine and distinct 

reactions to the environment, rather than simply reporting their generalized affective 

views. Finally, there was no significant correlation between any of the three physical 

work environment reactions and a respondent’s rating of the importance of the physical 

environment, suggesting that individual differences in how concerned one is with the 

physical environment do not influence the participants reactions to the scale, providing 

further evidence of discriminant validity.  



95 
 

Table 3 Study 1 means, standard deviations, correlations and Cronbach's alpha 

 Variable Mean SD α 1 2 3 4 5 6 7 8 9 
1 Focus 3.43 1.07 0.95          
2 Sense of beauty 3.18 1.12 0.96 0.60**         
3 Connectedness 3.45 0.89 0.86 0.30** 0.57**        
4 Psychological empowerment: 

Meaning 6.15 1.01 0.93 0.30** 0.36** 0.41**       
5 Psychological empowerment: 

Competence 6.18 0.71 0.86 0.27** 0.24** 0.21* 0.44**      
6 Psychological empowerment: 

Self-determination 6.33 0.83 0.89 0.38** 0.43** 0.31** 0.43** 0.49**     
7 Psychological empowerment: 

Impact 5.78 1.49 0.95 0.41** 0.45** 0.22* 0.33** 0.24** 0.52**    
8 Positive affect 3.75 0.67 0.91 0.41** 0.43** 0.42** 0.63** 0.43** 0.46** 0.35**   
9 Negative affect 1.52 0.50 0.86 -0.34** -0.28* -0.18* -0.19* -0.41* -0.32** -0.04 -0.36**  
10 Importance of environment 4.30 0.68 0.79 0.07 -0.02 -0.11 0.09 0.12 -0.11 0.03 0.04 -0.01 

n = 128 
* p ≤ 0.05; ** p ≤ 0.01
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Taken together, these results suggest that the three-factor framework for the 12-

item scale of focus, sense of beauty and connectedness offers an appropriate and 

generalizable way to assess individual reactions to the physical environment of work. 

In my sample of working adults, the 12-item scale had a strong factor structure, good 

internal reliability and appropriate relationships with related constructs, therefore, 

confirming the construct validity of the 12-item scale. As such, I named the 12-item 

scale - the Reactions to the Physical Work Environment Scale (RPWES). 

Conclusion 

Following the development of my theoretical model in Chapter 3, in this chapter 

I developed a scale for assessing employees’ reactions to the physical work 

environment in terms of cognitive, affective, and relational responses to begin to answer 

my first research question: 

RQ1. What psychological reactions are fostered by the physical work 

environment? 

In doing so, I responded to calls for greater consistency in the way that reactions 

to the physical work environment are assessed (Davis et al., 2011; Elsbach & Pratt, 

2007). I offered researchers a theoretical lens for studying environments that is 

applicable across a range of work settings. Using the underpinning framework of 

cognitive, affective, and relational reactions to the physical environment at work, I 

presented the results of two pilot studies and one full study across multiple samples that 

developed and validated a new scale: the Reactions to the Physical Work Environment 

Scale (RPWES). 

I used interviews to generate items and then undertook a study using three 

samples to develop and refine scale items. Study 1 used a larger sample to assess the 

dimensional structure of the RPWES and begin to assess its validity. The results of 
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Study 1 demonstrated positive relationships among focus, sense of beauty, and 

connectedness and all four subscales of psychological empowerment, as well as further 

confirming the dimensional structure of the scale. 

The three-part framework performed well across multiple samples of 

respondents from different industries, primarily IT, science and design. The three 

factors were also demonstrated as being distinct from perceptions of how empowered 

one feels at work, an individual’s general mood, and the level of attention paid to the 

physical environment.  

The model I presented in Chapter 3 offers a comprehensive and consistent lens 

through which reactions to the physical environment can be theorized, and the new 

scale developed and presented in this chapter provides a straightforward 

operationalization of the model. In Chapter 5, I undertake a further study to examine 

the predictive validity and potential outcomes of my theoretical framework—focus, 

sense of beauty and connectedness. In doing so, I begin to address my two remaining 

research questions: 

RQ2. Are psychological reactions to the physical work environment linked to 

employee attitudes at work? 

RQ3. Are psychological reactions to the physical work environment linked to 

employee behavior at work?  
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CHAPTER FIVE: STUDY 2 – FURTHER TESTING THE VALIDITY OF THE 

REACTIONS TO THE PHYSICAL WORK ENVIRONMENT SCALE 

 
Having established the initial content and divergent validity of the RPWES 

measure, in this chapter, I now turn to examining the predictive validity of my 

theoretical framework involving focus, sense of beauty and connectedness. I begin by 

establishing the importance of organizational citizenship behavior, collaboration and 

job engagement. I then summarize and extend existing theoretical links between focus, 

sense of beauty and connectedness with these three outcomes, and develop hypotheses. 

It is important to note here that this is a very new area of research, and therefore existing 

studies are very limited or have not been undertaken to address the issues raised. As 

such, a conventional method of hypothesis development is difficult.  In order to develop 

the hypotheses for my research, I have drawn on all of the the available existing extant 

literature.   In building my hypotheses, I follow the approach of  scholars such as Bakan 

(1969) and Popper (2004) who have suggested that in these circumstances it is 

appropriate to pursue possibility and conjecture (i.e, can it work?) over proof and 

prediction (i.e., is it true). I acknowledge that there may be other possible responses 

other than those I have provided.   

Finally, I describe a study of knowledge workers conducted at two time points 

designed to test my theoretical model. I undertake this study with the same 

organizations at two time points to allow me to test different outcomes and examine 

differences between environments in the RWPES. I examine differences in the scores 

of the RPWES, constructing change scores to further test the predictive validity of the 

RWPES. 
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In doing so, I further develop my theoretical framework, hypothesizing outcome 

variables to begin to test the predictive validity of the RPWES measure, and to examine 

my second and third research questions, specifically:  

RQ2. Are psychological reactions to the physical work environment linked to 

employee attitudes at work? 

RQ3. Are psychological reactions to the physical work environment linked to 

employee behavior at work?  

Individual outcomes linked to the physical work environment 

While there are several outcomes that might be considered, here I examine the 

influence of reactions to the physical work environment on organizational citizenship 

behavior, collaboration and job engagement. The importance of these outcomes are 

well established in organizational research; organizational citizenship behaviors have 

been shown to be a vital contributor to an organization’s performance and long-term 

viability (Takeuchi, Bolino, & Lin, 2015), while collaboration is an important factor in 

outcomes such as improving competitive advantage, communication and idea 

generation and the development of unique capabilities to address complex tasks 

(Bedwell et al., 2012; Bruns, 2013). Finally, though job engagement is a significant 

factor in a broad range of organizational outcomes, levels of job engagement continue 

to fall (Bates, 2004; Richman, 2006), and as such, research in the field has continued 

to grow over the past 10 years (Saks & Gruman, 2014). 

Organizational citizenship behavior (OCB)  

Organizational citizenship behavior (OCB) involves actions that go beyond the 

requirements of one’s formal employment role, but still contribute to performance 

(Organ, 1990) through the maintenance of the organization’s social system (Organ, 

1997). OCBs play an essential role in an organization’s performance and long-term 
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viability (Takeuchi et al., 2015). In their meta-analysis (k = 168) of the consequences 

of OCB, Podsakoff, Whiting, Podsakoff and Blume (2009) found that OCBs were 

related to organizational outcomes of productivity, efficiency, reduced costs, customer 

satisfaction, and unit-level turnover. As the nature and design of work continues to 

change (Grant & Parker, 2007; Hackman & Oldham, 2010) employees are expected to 

exert more effort, be more productive, and demonstrate increasing adaptability to allow 

organizations to remain competitive (Podsakoff et al., 2009). Understanding ways in 

which these changes influence OCB are vital for managers to enhance organizational 

effectiveness.  

Given its importance, it is not surprising that a significant body of the research 

on OCB has focused on antecedents of OCB, including task characteristics, personality 

traits, leader behavior, employee attitudes, satisfaction and fairness (Bateman & Organ, 

1983; Borman, Penner, Allen, & Motowidlo, 2001; Moorman, 1991; Piccolo & 

Colquitt, 2006; Pillai, Schriesheim, & Williams, 1999). However, in developing the 

hypotheses, my literature search revealed very limited prior research on aspects of the 

physical work environment and OCB. 

Focus and OCB 

 Using Aristolean logic, I argue that if employees are able to focus and 

concentrate on their work, they are more likely to act in ways to help others, thus 

demonstrating OCBs. For employees, being able to focus on specific tasks promotes a 

positive attitude towards the workplace and others who may have contributed by 

allowing the individual to focus on that task. When employees are unable to concentrate 

on their work and complete tasks, they become more self-focused and withdrawn and 

are therefore less likely to engage in helping behaviors. 

Hypothesis 1A. Focus is positively related to OCB. 
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Sense of beauty and OCB 

 When employees experience a sense of beauty as a reaction to their physical 

work environment, I propose this leads to an affective response of increased positive 

mood. When an individual experiences positive moods they are more likely to 

participate in social behaviors and therefore engage in OCBs. 

Hypothesis 1B. Sense of beauty is positively related to OCB. 

Connectedness and OCB 

I propose that when employees experience a feeling of connectedness as a 

reaction to their physical work environment, they will be more likely to demonstrate 

both approach behaviors, such as exploration and commitment to carry out plans, as 

well as increased social interaction (Bitner, 1992). OCB includes behaviors that 

contribute to the maintenance of the organization’s social system and have been 

described as behavioral manifestations of positive cooperation at work (LePine, Erez, 

& Johnson, 2002), which suggests that feelings of connectedness should foster OCB.  

Hypothesis 1C. Connectedness is positively related to OCB. 

Collaboration 

As the complexity and geographical distribution of work increases, 

collaboration within teams, organizations and industries is critical for organizations to 

achieve their goals. Involvement by managers and employees in collaborative 

endeavors has increased by 50 per cent in the past two decades (Cross, Rebele, & Grant, 

2016). Collaboration has been shown to be an important factor in improving 

organizational processes that lead to a competitive advantage (Bedwell et al., 2012), 

communication and idea generation (Augustin, 2014), creativity (Elsbach & Flynn, 

2013), and the development of unique capabilities to address complex tasks (Bruns, 

2013). However, research has also shown that facilitating collaboration can be difficult 
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for managers to achieve (Bedwell et al., 2012). Collaboration is an evolving process 

whereby two or more social entities actively and reciprocally engage in joint activities 

aimed at achieving at least one shared goal (Bedwell, 2012). The process of 

collaboration requires communication to assign task responsibilities, share information 

and to give and receive help, as well as completing the individual, focused work 

required to progress particular tasks (Bruns, 2013; Rousseau, Aubé, & Savoie, 2006). 

Thus, collaboration can be understood as a trade-off between working together and 

working alone (Heerwagen, Kampschroer, Powell, & Loftness, 2004). 

As these changes to work and organizations continue to evolve, perspectives of 

individual work performance have also changed significantly (Ilgen & Pulakkos, 1991), 

notably the increasing interdependence and uncertainty around systems of work 

(Howard, 1995). Researchers have noted that these changes mean that work roles 

cannot be separated from the contexts in which they occur (Ilgen & Hollenbeck, 1999), 

and that in addition to managing role responsibilities, individuals are increasingly 

interdependent and are expected to play a role in supporting the wider social fabric of 

the organization (Griffin, Neal, & Parker, 2007). These perspectives are likely relevant 

to socio-technical systems theory (Trist, 1981) and Borman and Motowidlo’s (1993) 

concept of contextual performance, both of which delineate task environment and social 

context.  

In response to these changing demands, many organizations have moved to 

create physical work environments that prioritize interaction and communication 

among employees in an effort to enhance collaboration (Heerwagen et al., 2004). In 

fact, some workplaces are now so open and transparent, that it is possible for a group 

of employees to talk face-to-face about a work problem while seated simultaneously in 

the office cafe, at the work station area, and on a rowing machine (Tickle & Gorilla, 
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2016). As such, poorly designed environments that promote interaction over the 

provision of space where employees can undertake concentrated work without 

distraction and interruption is detrimental to performance on both individual and 

collaborative tasks (Sundstrom, 1986). The focus on open workplaces is driven in part 

by a desire to reduce real estate costs for organizations (Laing, 2006), but also by a 

belief that increased interaction leads to increased collaboration. However, a study of 

42,000 employees showed there was little solid evidence that open layouts improved 

interaction (Kim & de Dear, 2013). 

As such, researchers have called for further research into the influence of the 

physical work environment on collaboration satisfaction and effectiveness (Hua, 2010). 

Since previous research has linked the physical work environment to collaboration 

(Morrow et al., 2012), I expected that the environment would influence collaboration 

by enhancing the ability to focus on tasks, and through facilitating interaction.  

Focus and collaboration 

The function of the physical work environment to support concentration as well 

as spontaneous interaction, without compromising either has been shown to positively 

influence individual and team performance (Brill et al., 2001). However, the design of 

many modern physical work environments (Kim & de Dear, 2013) increases the 

potential for employees to be overstimulated by background noise (Baum & Paulus, 

1987; Desor, 1972). The ability to screen out distractions and other stimuli in the 

workplace varies among individuals (Hua, 2010), and those with lower screening skills 

have adverse attitudinal and behavioral reactions (Oldham et al., 1991). 

As such, I predict a work environment that enables focus, will lead to increased 

collaboration as individuals who perceive they have access to a physical work 

environment that allows them to focus are less likely to be overstimulated.  
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Consequently, the lower cognitive overload may increase their desire to interact with 

others.  

 Hypothesis 2A. Focus is positively related to collaboration. 

Sense of beauty and collaboration 

Environments characterized by features such as plants, good design and natural 

materials have been shown to provoke positive emotions (Heerwagen & Orians, 1993; 

Norman, 1998) and to reduce stress (Nieuwenhuis et al., 2014).  A reaction of sense of 

beauty to the appearance and form of the physical work environment provokes positive 

emotion (Bitner, 1992). Such positive emotions may lead to increased mindfulness as 

well as reduced stress, therefore resulting in an individual being more open to 

interacting with others and in working with others to solve problems and pursue task 

related outcomes. 

 Hypothesis 2B. Sense of beauty is positively related to collaboration. 

Connectedness and collaboration 

Communication is a vital pre-cursor to collaboration. Face-to-face 

communication that requires as little effort as possible, is an essential ingredient for 

collaboration in the workplace, as sustained interaction is required between inter-

dependent groups and individuals to complete tasks (Hua, 2010). Work in general, and 

creative work in particular, is the outcome of complex interactional behaviors which 

combine to produce a ‘socially active’ space (Backhouse & Drew, 1992). The nature 

and effect of the socially active space reflect not only the actors and interactions in it, 

but also the physical space in which it occurs, with some suggesting that the physical 

context affects all social interactions (Bennett & Bennett, 1970). That said, it is more 

likely that employees who feel connected to their work space will be more likely to mix 
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with others in that space to create the opportunity for discussions leading to 

collaboration.  

The nature of the physical environment influences when, how and for how long 

people interact, and so its role in work behavior is increasingly being recognized 

(Bitner, 1992; Golledge, 1987). The spatial layout of the workplace has been found to 

increase the likelihood of users being able to avail themselves of other resources, such 

as creative coworkers and role models, as workplaces that have a spatial configuration 

that encourage unplanned movement increase the chances of incidental proximity and 

availability to engage in conversations that utilize these resources (Backhouse & Drew, 

1992). 

The physical work environment including a positive perception of ambient 

conditions, the spatial layout and the use of symbols and artifacts has been proposed by 

Bitner (1992) to positively influence mood, social interaction, and behavior through 

engaging individuals to feel more comfortable in the physical work environment and 

demonstrate greater commitment to exploration and task completion. As such, I 

propose that the reaction of connectedness increases engagement in joint activities as 

well as commitment to share information, give and receive help, and increase 

commitment to the collaborative process. 

 Hypothesis 2C. Connectedness is positively related to collaboration. 

Job engagement 

Job engagement has been shown to be a key factor in an organization’s success 

and competitive advantage. Research has demonstrated the role of engagement in 

influencing positive job attitudes, reduced turnover, higher levels of performance, 

shareholder returns, profitability, productivity and customer satisfaction (Bakker, 

Demerouti, & Schaufeli, 2005; Bates, 2004; Richman, 2006; Saks, 2006; Salanova, 
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Agut, & Pieró, 2005; Schaufeli & Bakker, 2004; Schaufeli, Taris, & van Rhenen, 2008). 

It is little wonder then that interest in job engagement has seen a veritable explosion in 

research activity since scholars have turned their attention to the field in earnest over 

the past 10 years (Saks & Gruman, 2014). Despite this burgeoning research and 

continued interest from practitioners and organizations, levels of job engagement 

continue to fall (Bates, 2004; Richman, 2006), with up to half of all American workers 

disengaged (Saks & Gruman, 2014), resulting in billions of dollars a year in lost 

productivity (Bates, 2004, Johnson, 2004).  

Engagement is defined as the harnessing of organization members’ selves to 

their work role by which they employ and express themselves physically, cognitively, 

and emotionally during role performances (Kahn, 1990, p. 694). In addition, Ashforth 

and Humphrey (1995) noted that engagement occurs when individuals are investing 

their hands, heart, and head in their performance. Considerable research on engagement 

has focused on perceived working conditions as predictors of engagement (Britt, 1999; 

Crawford, LePine, & Rich, 2010; Harter, Schmidt, & Hayes, 2002, Kahn, 1990; 

Maslach & Leiter, 1997). For example, Britt (1999) suggests perceived working 

conditions center around a triangle model of responsibility, with job clarity, job control, 

and job relevance as keys to engagement.  

Other research by Demerouti, Bakker, Nachreiner and Schaufeli (2001) frames 

perceived working conditions in terms of the job demands-resources model. In this 

model, job resources enhance engagement through increased motivation, and job 

demands may lead to burnout as the individual’s energy is depleted. However, previous 

research has not specifically examined the role of perceptions of the physical work 

environment and the ways in which subsequent psychological reactions influence job 

engagement. This is somewhat surprising as I propose that the physical work 
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environment could be viewed as a job resource. As such, in this chapter, I respond to 

calls in the literature to enhance research on engagement by building on research and 

theory on active psychological states (Parker & Griffin, 2011), arguing that the physical 

work environment promotes psychological reactions that play an important role in 

predicting job engagement. 

In this study, I draw from the work of Crawford et al. (2010), Rich, Lepine and 

Crawford (2010), and Saks and Gruman (2014) to develop theory that positions the 

physical work environment as a key factor in explaining relationships between 

psychological reactions and job engagement. I propose that my three-part framework 

plays an important role in increasing employees’ positive perceptions of their work 

context, thus fostering the psychological conditions that support employees choosing 

to fully engage in their work roles (Kahn, 1990; Rich et al., 2010). I suggest the 

dimensions of focus, sense of beauty, and connectedness as reactions to the physical 

work environment will improve job engagement by increasing the likelihood that 

employees will invest their affective, cognitive, and physical energies in work role 

performance, thus supporting the view of the employee’s agentic self, that is, being able 

to make choices independent of our environment (Khan, 1990, 1992; Rich et al., 2010).  

Existing research has given weight to distinct dimensions such as affect, 

cognition, and the motivation for physical task persistence (Rich et al., 2010), without 

examining a more holistic view that individuals choose to invest their affective, 

cognitive, and physical energies simultaneously into their role. I suggest that the 

cognitive, affective, and relational responses within my three-part framework represent 

important psychological reactions that make an important contribution to developing 

theory in job engagement by enhancing our understanding of antecedent conditions that 

support the likelihood that individuals will simultaneously invest their affective, 
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cognitive, and physical energies into role performances (Kahn, 1990, 1992). As such, I 

extend work by Saks and Gruman (2014) who have suggested research on engagement 

is being limited by a lack of an accepted engagement theory, and propose an integrative 

theory of employee engagement drawing together work on the job resources-demands 

(Bakker & Demerouti, 2007) and psychological conditions (Kahn, 1990).  

In Chapter 2, I highlighted that although interest in the physical work 

environment has received considerable attention in both research and practice (see 

Davis et al., 2011; Elsbach & Pratt, 2007 for reviews), much of this work in practice 

has been driven by attempts to increase productivity (Elsbach & Pratt, 2007). More 

recently, there has been increased emphasis on the role of the physical work 

environment in influencing interaction and collaboration (Kabo, Hwang, Levenstein, & 

Owen-Smith, 2015; Rashid, Kampschroer, Wineman, & Zimring, 2006). As such, in 

Chapter 4, I selected collaboration as an outcome variable in developing the RPWES 

measure. Scholars have focused much less attention on the potential role of the physical 

environment upon engagement (Vischer, 2008). In reviewing the literature, I was 

unable to find prior research that has specifically examined the relationship between 

reactions to the physical work environment and job engagement. The following section 

provides a justification as to why the RPWES is expected to significantly influence 

engagement.  

Focus and job engagement  

The inability to focus at work has been shown to negatively affect task 

performance (Davis et al., 2011; Kim & de Dear, 2013) and may lead to lead to 

depletion of physical, emotional and cognitive energy (Jahncke, Hygge, Halin, Green, 

& Dimberg, 2011), negatively influencing psychological availability, a key antecedent 

of engagement (Kahn, 1990; Saks & Gruman, 2014). Work conditions characterized by 
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excessive noise have been shown to lead to reduced engagement (Christian, Garza, & 

Slaughter, 2011). As such, I propose that a physical work environment that results in 

the increased perception of the ability to focus at work will increase cognitive resources 

and lead to increased job engagement.  

 Hypothesis 3A. Focus is positively related to job engagement. 

Sense of beauty and job engagement 

A reaction of sense of beauty to the physical work environment is likely to 

provoke a positive visceral response to its appearance and form (Bitner, 1992). 

Increased positive affect has been suggested to lead to an increase in approach and 

affiliation behaviors (Crawford et al., 2010) and result in employees being more eager 

and resilient leading to greater motivation and engagement (Erez & Isen, 2002). I 

propose that a reaction of sense of beauty likely constitutes a resource that increases 

mood and protects against the strain of depletion, reducing both work related anxiety 

and fatigue (Kjellgren & Buhrkall, 2010). Similarly, negative emotions and perceived 

psychological threats result in a hindering situation in terms of resources leading to 

reduced mood and motivation (May, Gilson, & Harter, 2004; Porath & Erez, 2009). 

 Hypothesis 3B. Sense of beauty is positively related to job engagement. 

Connectedness and job engagement  

Meaningfulness is influenced by work interactions, that is, task performances 

that involve rewarding interpersonal interactions (Kahn, 1990), and can be facilitated 

by organizational practices that enrich the tasks, roles, and work that an individual 

performs (Pratt & Ashforth, 2003). A physical work environment that produces that 

reaction of connectedness is essential as this reaction is likely to be a social and 

psychological resource that helps to achieve work goals, reduce job demands and 
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associated costs and stimulate learning through interaction with others (Bakker & 

Demerouti, 2007).  

 Hypothesis 3C. Connectedness is positively related to job engagement. 

Change in the work environment 

 Between Study 2A and Study 2B, the respondents moved to a new office 

location in Europe. The organization planned this move to increase employee 

performance.  The new environment was characterized by a range of attractive work 

areas with stylish furniture and fixtures, the use of natural materials such as timber, 

abundant views, plants, and various well-appointed café and meeting zones. Previous 

research has demonstrated the link between these types of work environments with 

increased: interaction, creativity, reduced stress, and increased productivity (see Bitner, 

1992; Elsbach & Pratt, 2007; McCoy & Evans, 2002; Nieuwenhuis et al., 2014 for 

examples). As such, I anticipate that increases in scores on the dimensions of the 

RPWES will result in increases in collaboration. 

Hypothesis 4. Changes in the scores on the RPWES between Time 1 and 

Time 2 are positively related to increases in collaboration. 

To test these hypotheses, I undertook a panel study to provide further 

confirmation of the psychometric properties of the RPWES and assist in developing 

some understanding of the predictive validity of the RPWES. The study was completed 

with 2 data collections separated by 10 months. 

 
Study 2A: Confirmatory analysis RPWES Scale, Time 1 

Sample and procedure 

To undertake a confirmatory analysis of the RPWES scale, I contacted a 

management consultant who had expressed interest in conducting research using the 

RPWES. The organization that was involved was the European office of a multi-
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national knowledge work organization. The consultant worked with the organization to 

invite 290 employees to complete an online survey. The survey was conducted using a 

cross sectional design with the measures outlined below. The survey was finalized and 

administered by the consultant, I received the raw data with no personal identifying 

information. A total of 211 respondents completed the survey (response rate 77%). The 

mean age of the respondents was 31.8 years (SD 12.1), and two-thirds (66%) were male. 

Any details identifying the participants or the organization was removed prior to my 

receiving the data. 

Measures 

At Time 1, all respondents provided demographic information and completed 

the RPWES and two self-report outcome measures, OCB and collaboration, that I 

expected to have differential relationships with the three factors of the RPWES. I also 

included the three-item measure of the importance of the environment from Study 1 

here as a marker variable to assess common method bias (Lindell & Whitney, 2001). 

RPWES. I used the 12-item measure of Reactions to The Physical Work 

Environment (RPWES) (see Chapter 4). The measure has three dimensions: focus, 

sense of beauty, and connectedness. An example item for focus is ‘The physical 

environment where I work makes it easy for me to focus on my work’, an example item 

for beauty is ‘The physical environment where I work is visually pleasing’, and an 

example item for connectedness is ‘The physical environment where I work allows me 

to see myself as a member of a community to which I belong’. 

Organizational Citizenship Behavior (OCB) was measured using Wayne, Shore 

and Lidens’ (1997) seven-item scale (e.g. ‘I help others with their work when they have 

been absent even if it is not my job to do so’), with anchors from 1 (never) to 7 (always). 
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Collaboration, was measured using Pinto and Pinto’s (1990) six-item scale (e.g. 

‘It is easy to brainstorm about ideas’), with anchors from 1 (never) to 6 (always).  

Results and discussion 

Summary statistics for all scales are given in Table 4. All measures had good 

reliability, and consistent with Study 1, the importance of the work environment 

measure was not related to an employee’s reactions to that environment (r = -0.01 to 

0.09, p > 0.05). This result is important in two regards. First, it provides further 

evidence to support my Study 1 finding that individual reactions to the work 

environment are a response to the environment, rather than an individual difference 

which may be stable over time such as how much importance a person places on their 

work environment. Second, it suggests that common method variance (CMV) is less 

likely to be a significant concern in these data. The effect of CMV is generally to inflate 

correlations, and so the ‘marker variable’ strategy is a useful way to assess the level of 

CMV in data (Lindell & Whitney, 2001). Given my findings in Study 1, the variable 

measuring the importance of the environment should be uncorrelated with reactions to 

that environment. If the Study 2A data had revealed a correlation where none was 

expected, that result would suggest CMV. However, there was no significant 

correlation, suggesting that CMV did not substantially influence my findings. 

Moreover, Harman’s single-factor test (Podsakoff, MacKenzie, Lee, & Podsakoff, 

2003) suggested the same conclusion: exploratory factor analysis found a six-factor 

solution (i.e. as expected, one for each measure), and the first factor explained only 

33.8 per cent of the variance. As such, CMV appears to be minimal in these data. 
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Table 4 Study 2A means, standard deviations, correlations, and Cronbach’s alpha, Time 1. 

 
Variable Mean SD α 1 2 3 4 5  
 
1 Focus 3.73 1.55 0.96      
2 Sense of beauty 4.03 1.58 0.94 0.58**     
3 Connectedness 5.07 1.11 0.90 0.47** 0.57**    
4 Collaboration 4.82 1.13 0.91 0.51** 0.51** 0.60**   
5 Organizational citizenship behavior 4.61 1.12 0.88 0.24** 0.17* 0.33** 0.31**  
6 Importance of environment 6.24 0.75 0.79 0.00 -0.01 0.09 -0.01 0.19**  
n = 211         
* p ≤ 0.05; ** p ≤ 0.01        
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Table 5 Study 2A model fit statistics, Time 1. 

 

 Model 
 χ2 df Δχ2 SRMR RMSEA CFI 

1 Three-factor scale: Focus, Sense of Beauty and Connectedness 81.98 51  0.04 0.05 0.99 
2 Two-factor scale: Model 1 except combining Focus + Sense of Beauty as one factor 652.57 53 570.59*a 0.12 0.23 0.75 
3 Two-factor scale: Model 1 except combining Sense of Beauty + Connectedness as 

one factor 410.37 53 328.39*a 0.12 0.18 0.85 

4 Two-factor scale: Model 1 except combining Focus + Connectedness as one factor  474.00 53 392.02*a 0.15 0.19 0.83 
5 Five-factor model: Focus, Sense of Beauty, Connectedness, Collaboration and OCB  419.56 265  0.05 0.05 0.96 
6 Four-factor model: Model 5, except combining OCB + Sense of Beauty as one 

factor  1070.02 269 650.46*b 0.15 0.12 0.80 

7 Four-factor model: Model 5, except combining OCB + Connectedness as one factor 883.35 269 463.79*b 0.13 0.10 0.85 
8 Four-factor model: Model 5, except combining OCB + Focus as one factor 1256.78 269 837.22*b 0.16 0.13 0.76 
9 Four-factor model: Model 5, except combining Collaboration + Sense of Beauty as 

one factor 963.94 269 544.38*b 0.11 0.11 0.83 

10 Four-factor model: Model 5, except combining Collaboration + Connectedness as 
one factor 668.49 269 248.93*b 0.07 0.08 0.90 

11 Four-factor model: Model 5, except combining Collaboration + Focus as one factor 989.03 269 569.47*b 0.11 0.11 0.82 
12 Structural model: Focus, Sense of Beauty and Connectedness predicting 

Collaboration and OCB 420.37 266  0.05 0.05 0.96 

n = 211; a compared to Model 1; b compared to Model 5. 
* p < 0.01 
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To assess the structure of the RPWES, I took three steps. First, I conducted a 

maximum likelihood estimation confirmatory factor analysis (CFA) of the 12-item 

measure (Model 1 in Table 5). The predicted three-factor model fit the data well (Hu & 

Bentler, 1999). It also had a significantly better fit than any of the alternative models 

that combined two of the three factors into one (Models 2–4). These results suggest that 

the scale has three distinct factors. 

My second step was to conduct a CFA of the RPWES with OCB and 

collaboration. The result (Model 5) fit the data well and significantly better than any of 

the alternative models. The alternate models combined OCB with one of the RPWES 

factors (Models 6–8) or collaboration with one of the RPWES factors (Models 9–11). 

These results suggest the discriminant validity of the RPWES. Finally, I examined a 

structural model in which the three-factor RPWES predicted collaboration and OCB 

(Model 12).  

To test the predictive validity of the RPWES, I conducted a regression which 

revealed focus as a significant predictor of collaboration (β = 0.11, p = 0.02) supporting 

Hypothesis 2A, but not of OCB (p = 0.32), therefore not supporting Hypothesis 1A. In 

contrast, a further regression indicated that sense of beauty was not a predictor of either 

collaboration (p = 0.06) or OCB (p = 0.40), thus Hypotheses 1B and 2B were not 

supported. Connectedness, however, was a significant predictor of collaboration (β = 

0.46, p < 0.01), supporting Hypothesis 2C, and of OCB (β = 0.41, p < 0.01), supporting 

Hypothesis 1C.  Each reaction had a different set of relationships with the outcomes 

giving further evidence of their discriminant validity and predictive utility. Focus was 

significantly related to collaboration, but not to OCB. There were no significant results 

for sense of beauty in the regression with either collaboration or OCB. Connectedness 

was positively related to both collaboration and OCB.  
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Study 2B: Predictive validity testing, Time 2 

Sample, procedure and measures  

Ten months after Study 2A (Time 1), the management consultant again invited 

the 211 participants to complete a second survey. This additional survey resulted in a 

Panel design study with participants completing some of the same measures across two 

collection points but with the addition of a measure of engagement in Time 2. This 

sample was particularly useful because six weeks before the second survey invitation, 

all respondents moved into a newly constructed office, so that they were now reporting 

on a new physical work environment. Seventy-four respondents completed the second 

survey (response rate 35%). The mean age of the respondents was 34.7 years (SD 6.7) 

and 61 per cent were male.  

In Study 2A (Time 1), I found that focus and connectedness reactions predicted 

collaboration, while sense of beauty did not. However, those findings were cross-

sectional, and so I measured RPWES and collaboration in this study with the same 

individuals in the same jobs and work teams. As such, the only difference was their 

recent move to a new work location. Therefore, observed changes should primarily 

reflect the change in their environment. The survey included the RPWES and 

collaboration measures from Study 2A. Additionally, in Study 2B (Time 2), to test my 

hypotheses for my second research question, I measured job engagement. OCB was not 

measured again in Study 2B. All measures used in Study 2B (Time 2) are outlined 

below. 

Measures 

At Time 2, all respondents provided demographic information and completed 

the RPWES and two self-report outcome measures, job engagement and collaboration. 
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All measures used a seven-point Likert scale that ranged from “strongly disagree” (1) 

to “strongly agree” (7). 

RPWES. I used the 12-item measure of Reactions to The Physical Work 

Environment (RPWES) outlined in Study 2A (Time 1). 

Job engagement.  I measured job engagement at Time 2 using the nine-item scale 

of Rich et al. (2010) which measured all three dimensions of job engagement: physical 

engagement, emotional engagement and cognitive engagement. Typical items include 

‘I work with high intensity’ and ‘I put my feelings into my work’. In line with previous 

research (Crawford et al., 2010) I aggregated the three scales into a single engagement 

scale. This resulted in a reliable measure with a Cronbach alpha of 0.93. 

Collaboration. I measured collaboration using Pinto and Pinto’s (1990) six-

item scale (e.g. ‘It is easy to brainstorm about ideas’) as outlined in Study 2A (Time 1).    

Results 

As noted previously, the data for this study were provided to me without 

identifying information. Matching of the Time 1 and Time 2 data was completed by the 

consultant prior to delivering the data to me. Table 6 provides descriptive statistics for 

the study variables in the sample at both Time 1 and Time 2. All measures had 

reliabilities above 0.88 indicating very high levels of internal reliability (Cronbach, 

1951) and an examination of the means showed increases in response to the new 

physical work environment. The Time 1 versus Time 2 changes in RPWES scores, 

combined with the moderate or small correlations among factors across time, provide 

further evidence of the validity of the scale. The significant differences in means 

between Time 1 and Time 2 for the RPWES responses supports the argument that I am 

measuring individual reactions to the environment, rather than stable individual 

differences. As evident in Table 6, OCB was positively correlated with focus (r = 0.32, 
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p < 0.01) and connectedness (r = 0.38, p < 0.01) at Time 1. Collaboration showed 

positive correlations with focus at Time 2 (r = 0.50, p < 0.01) and with sense of beauty 

at Time 2 (r = 0.35, p < 0.01). Finally, job engagement positively correlated with all 

dimensions of the RWPES, except with Time 1 connectedness (r = 0.17, p > 0.05).  

Table 7 shows a change in the scores on the measures between Time 1 and Time 

2. I conducted a one-way analysis of variance (ANOVA) on the means for Time 1 and 

Time 2 for the three dimensions of the RPWES and for collaboration (the only outcome 

measured at both Time 1 and Time 2). The analysis was significant for focus (F(1,147) = 

10.04, p = 0.002), and sense of beauty (F(1,147) = 78.74, p < 0.001). The change in 

connectedness was not significant (F(1,147) = 0.561, p = 0.456). I would expect this to 

be the case given the short time frame between the respondents relocating to the new 

work environment and undertaking the survey. This change is consistent with the 

intentions of the organization that the environment of the new office would be better 

than the old office in terms of supporting employee performance. The respondents took 

the survey again only six weeks after relocating to their new physical work 

environment. Unfortunately, due to constraints imposed by the organisation through 

which we obtained the data from a practical setting, it was not possible to amend this 

timeframe. In support of the RPWES being a measure of reactions to the physical work 

environment, I expected that changes to the physical work environment would produce 

immediate differences in psychological reactions. The increase in mean scores for focus 

and sense of beauty, are consistent with this prediction. Some caution should be 

exercised in this interpretation, however, as it is possible that a halo effect (Nisbett & 

Wilson, 1977) is influencing these results.  
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Table 6 Study 2 means, standard deviations, correlations, and Cronbach’s alpha, Time 1 and Time 2 

 
 Variable Mean SD α 1 2 3 4 5 6 7 8 9 
1 Focus Time 1 3.85 1.59 0.95          
2 Focus Time 2 4.69 1.64 0.96 0.34**         
3 Sense of Beauty Time 1  3.97 1.53 0.96 0.53** 0.17        
4 Sense of Beauty Time 2 5.91 1.09 0.93 0.16 0.46** -0.15       
5 Connectedness Time 1 5.26 0.99 0.90 0.51** 0.18 0.55** 0.06      
6 Connectedness Time 2 5.39 1.15 0.92 0.10 0.55** 0.03* 0.55** 0.23*     
7 Collaboration Time 1 4.92 1.11 0.90 0.49** 0.17 0.44** 0.09 0.58** 0.24*    
8 Collaboration Time 2 5.10 1.02 0.91 0.20 0.50** 0.26* 0.35** 0.26* 0.54** 0.40**   
9 OCB Time 1 4.67 1.14 0.88 0.30** 0.22* 0.20 0.20 0.38** 0.14 0.39** 0.25*  
10 Engagement Time 2 3.58 1.06 0.93 0.32** 0.64** 0.08 0.48** 0.17 0.45** 0.16 0.49** 0.16 

n = 74 
* p < 0.05; ** p < 0.01 
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Table 7 Time 1 and Time 2 change score means, standard deviations, correlations, and 

Cronbach’s alphas 

Variable 
Mean 
change SD 1 2 3 

1 Focus 0.84 1.86    
2 Sense of beauty 1.94 2.00 0.38**   
3 Connectedness 0.13 1.33 0.55** 0.52**  
4 Collaboration 0.47 1.39 0.53** 0.46** 0.75** 
n = 74      
*p < 0.05 (two-tailed); **p < 0.01 (two-tailed) 

 
 

While in general psychological reactions to an environment are likely to be 

immediate and produce an immediate change in ratings, I suggest that six weeks is too 

short a time frame for the respondents to assess whether the new physical work 

environment has resulted in any difference to connectedness. This is because 

connectedness may be linked to behaviors that emerge over a period of time working 

on specified outcomes (Bedwell et al., 2012; Bruns, 2013). I note, however, that the 

change in collaboration from Time 1 to Time 2 was significant, (F(1,147) = 6.31, p = 

0.013). 

To test the predictive validity of the RPWES, I constructed change scores for 

all variables (Table 7) and used the change in each individual’s reactions to predict his 

or her change in collaboration (Table 8). Consistent with Study 2A (Time 1), the change 

in focus (β = 0.21, p = 0.01) was positively associated with the change in collaboration, 

while the change in sense of beauty was not (β = 0.009, p > 0.05). Thus, my hypothesis 

that increases in the scores on the dimensions of the RPWES would positively predict 

an increase in collaboration (Hypothesis 4) was partially supported. The pattern of 

relationships thus replicated the previous findings, but in this case the change scores 

reflected the effects of the new environment. That is, as I expected, the new office 
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environment resulted in changes of focus leading to changes in patterns of collaboration 

among individuals. 

 
Table 8 Summary of change in collaboration regression model 

 
 Dependent Variable:  

Change in Collaboration 
Constant -0.05 (0.18) 
Change in Focus 0.21 (0.08)** 
Change in Sense of Beauty 0.00 (0.07) 
Change in Connectedness  0.23 (0.12)* 
F 8.96 (3, 70)** 
R2 0.28 

n = 74; standard errors in parentheses 
* p < 0.05; ** p < 0.01  
 

In relation to engagement, there are several findings to discuss. Firstly, the 

results demonstrate that the change of environment led to changes in the means of 

the RPWES. Secondly, the results in Table 6 demonstrate a positive relationship 

between the RPWES (Time 2) and engagement, thus Hypothesis 3A (Focus is 

positively related to job engagement), Hypothesis 3B (Sense of beauty is positively 

related to job engagement), and Hypothesis 3C (Connectedness is positively 

related to job engagement) were supported. To explore these relationships in more 

detail, I conducted a regression to examine the predictive validity of the RPWES 

with job engagement. For this purpose, as I was interested in the predictive validity 

of the Time 2 RPWES with job engagement, rather than the change between 

environments, I used the entire sample who responded to the Time 2 survey (n = 

278). The results in Table 9 revealed focus and sense of beauty were significant 

predictors of job engagement supporting Hypothesis 3A and Hypothesis 3B. In 

contrast, connectedness was not related to job engagement, despite the positive 
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relationship highlighted in the correlations (Table 6), with more detailed analysis 

(Table 9) indicating that Hypothesis 3C was not supported. 

 

Table 9 Summary of job engagement regression model (Dependent Variable: 
Engagement)  

 
Variable β t Sig. 
Constant   10.297 0.000 
Focus 0.402 6.917 0.000 
Sense of Beauty 0.243 3.770 0.000 
Connectedness 0.097 1.435 0.152 
F 62.9 (3,274)   
R2 0.41   
n = 278; standard errors in parentheses 
* p < 0.05; ** p < 0.01  
 
 

Discussion 

Study 2 has extended the results of Study 1, confirming the dimensional 

structure of the measure and examining the differential predictive power of the three 

factors with regard to OCB, collaboration and job engagement. OCBs are an essential 

factor in the performance and long-term viability of an organization (Takeuchi et al., 

2015). Though, to the best of my knowledge, the relationship between reactions to the 

physical work environment and OCB has not been studied, my research showed that a 

physical work environment that fosters a reaction of connectedness resulted in positive 

outcomes in terms of OCBs. Sense of beauty did not contribute directly to OCB. 

Collaboration is a performance outcome that has been shown to be critical for 

both organizational productivity and agility (Hua, Loftness, Heerwagen, & Powell, 

2011). A previous empirical study by Hua et al. (2010) found that the spatial layout of 

the physical work environment was critical to perceived support for collaboration. 

Likewise, another study by Hua (2010) found positive relationships among satisfaction 
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with the workplace environment, collaboration related work-experience, and perceived 

collaboration performance. My findings were consistent with these results, but further 

suggested that the keys for influencing collaboration are the extent to which the work 

environment fosters a feeling of connectedness to coworkers and the extent to which it 

supports cognitive focus (i.e. beauty does not contribute directly to collaboration). 

A wide body of research has established the role of job engagement in the 

success and competitive advantage of organizations (see Bakker, Demerouti & 

Schaufeli, 2005; Richman, 2006; Saks, 2006 for examples). While previous research 

has not directly linked the physical work environment to job engagement, research has 

demonstrated the role of psychological reactions in influencing job engagement. A 

study by Christian et al. (2011) showed that work conditions characterized by excessive 

noise led to reduced engagement. My results demonstrated a positive relationship 

between focus and job engagement, suggesting that increased perception of the ability 

to focus at work may increase cognitive resources and lead to increased job 

engagement. 

Further, my results showed that a reaction of sense of beauty predicted job 

engagement. This result suggests that sense of beauty may constitute a resource that 

increases mood and protects against the strain of depletion, reducing both work related 

anxiety and fatigue (Kjellgren & Burkhall, 2010) resulting in employees having 

affective energies to invest in their role performance (Kahn, 1990, 1992) therefore 

increasing job engagement. While my results showed that connectedness was positively 

correlated with job engagement, the regression results indicated no significant 

relationship between connectedness and job engagement. This result may be a factor 

related to the sample itself and to examine this further I would need to replicate the 

study with a similar organization. 
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There is no question that physical work environments can have powerful effects 

on individual behavior (Knight & Baer, 2014), but the mechanisms of such effects are 

not clearly established. In response to calls for progress in this regard (Davis et al., 

2011; Elsbach & Pratt, 2007), in Chapter 3 I developed a theoretical framework 

reflecting the tripartite nature of human reactions (Bandura, 1999; Mischel & Shoda, 

2008) and explained how those reactions provide the key to linking concrete aspects of 

the physical work environment to subsequent behavior. I also used that framework in 

Chapters 4 and 5 to develop and validate a parsimonious self-report scale assessing 

individuals’ reactions to their environment. My work thus offers researchers a 

theoretical lens and associated measure for studying physical work environments in a 

wide range of work settings. 

Across Chapters 4 and 5, in two pilot studies and two full studies, I used diverse 

samples of working adults to refine a new measure: the Reactions to the Physical Work 

Environment Scale (RPWES). The measure performed well among respondents from 

multiple industries, continents, occupations, hierarchical levels, and work settings. The 

scale showed good psychometric properties and appropriate relationships with related 

constructs. My results thus suggest that the three-factor structure of reactions is an 

appropriate and useful one. The three reactions proved distinct from perceptions of 

one’s work tasks, one’s general mood, and the level of attention paid to the physical 

work environment. Moreover, the reactions were related to important outcomes, 

including organizational citizenship behavior, collaboration and job engagement.  

Although I initially modelled the three dimensions as orthogonal, and proposed 

each dimension having distinct relationships with other constructs, the empirical data 

consistently showed positive relationships among the three scales. These observed 

correlations offer a promising direction for future investigation: the relationships 
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among the three reactions may be an artifact of the context in these studies or they may 

be genuine (e.g. a sense of beauty fostering a peace of mind that makes it easier to 

focus). 

As a result, the three-part framework and associated RPWES provide the 

foundation for developing an integrated theory of how physical work environments 

influence organizational behavior and outcomes. Although many studies have 

examined effects of specific environmental features, they have frequently done so in 

atheoretical or theoretically incommensurate ways (Davis et al., 2011). The RPWES 

and its framework can address this issue by providing a reliable and widely applicable 

means of assessing employees’ reactions to their physical work environment. By 

focusing on the important role of individual reactions and doing so from a consistent 

theoretical framework, future researchers can compare findings, identifying similarities 

and differences, and thereby accumulate a body of knowledge with regard to reactions 

to the physical work environment. In this chapter, I have undertaken a study at two time 

points to further confirm the validity of the RPWES and to begin to test its predictive 

validity to address my second and third research questions; 

RQ2. Are psychological reactions to the physical work environment linked to employee 

attitudes at work? 

RQ3. Are psychological reactions to the physical work environment linked to 

employee behavior at work?  

 My results across study 2A and 2B in this chapter demonstrate that reactions to 

the physical work environment can influence both employee attitudes in terms of OCB 

and job engagement, and employee behavior in terms of collaboration. In Chapter 6 I 

conclude my dissertation, discussing themes that emerge from my findings, theoretical 

and practical contributions, and finally limitations and suggestions for future research. 
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CHAPTER SIX: DISCUSSION AND CONCLUSION 

 
Introduction 

The research in this dissertation arose in response to a growth in both scholarly 

and practical interest in the physical environment of the workplace (Morrow et al., 

2012; Felstead et al., 2003), and a lack of an organizing framework to build a 

cumulative body of knowledge in the field (Elsbach & Pratt, 2007). Despite 

organizations exploring a variety of ways to alter work environments as one approach 

to support performance (Davis et al., 2011), and the billions of dollars spent annually 

on office design and implementation (Smith, 2012), progress in understanding how the 

work environment influences performance has been limited (Becker, 2014; Duffy, 

2007).  

The lack of a common theoretical framework for the physical work 

environment, as reflected in the inconsistency with which the physical environment has 

been assessed across research studies (Elsbach & Pratt, 2007), informed the approach 

to this dissertation. Following a review of the literature in several disciplines including 

organizational behavior, management, environmental psychology, human factors, 

architecture and design, I identified the following research questions: 

RQ1. What psychological reactions are fostered by the physical work 

environment? 

RQ2. Are psychological reactions to the physical work environment linked to 

employee attitudes at work? 

RQ3. Are psychological reactions to the physical work environment linked to 

employee behavior at work?  

Based on these research questions, I developed a theoretical framework 

(Chapter 3) and a scale for assessing employees’ reactions to the physical work 
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environment in terms of cognitive, affective, and relational responses (Chapters 4 and 

5). In doing so, I responded to calls to develop a cohesive way to understand how the 

physical work environment influences employees (Davis et al., 2011; Elsbach & Pratt, 

2007). Drawing on an underpinning psychological framework, I offer researchers a 

theoretical lens for studying environments that is applicable across a range of work 

settings. Using that underpinning framework of cognitive, affective, and relational 

reactions to the physical environment at work, I presented the results of two pilot 

studies and two full studies across multiple samples that developed, validated and 

demonstrated the predictive power of a new scale: the Reactions to the Physical Work 

Environment Scale (RPWES).  

In Chapter 1, I established the context and background for the research problem. 

In Chapter 2, a literature review was presented, drawing together research across many 

disciplines.  From this literature review, I identified several gaps that my program of 

research would address. In Chapter 3, to start to address these gaps, I developed a three-

factor theoretical model of employees’ reactions to the physical environment. The 

development and validation of a scale to operationalize this model was presented in 

Chapters 4 and 5. In summary, I began by developing, testing and revising a pool of 

items in two pilot studies. In Study 1, I confirmed the items and assessed both their 

dimensional structure and discriminant validity. In Study 2A, I further confirmed the 

three-factor structure and examined the final item pool’s test-retest reliability and 

nomological relationships. Study 2B begun to examine the predictive validity of the 

three-factor structure. The model and scale provide a consistent lens for measuring and 

interpreting individual’s perceptions of the physical work environment. Emerging 

themes from these studies will be discussed here, including limitations, and areas for 
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future research. Finally, implications for theory and practice are discussed, followed by 

concluding remarks on the research.   

Emergent themes 

In summary, four themes emerged from the results of my program of research. 

The first theme to emerge is that employees experience a psychological reaction to the 

physical work environment across cognitive, affective and relational dimensions, thus 

supporting my first research question. I established that as this psychological reaction 

occurs across various work environments, there is variance in the way one person 

responds to different environments.  

The second theme to emerge is that two individuals can view similar work 

environments very differently. The results of the two studies demonstrate that within 

similar physical work environments there is between-person variance in how 

individuals interpret the physical work environment as evidenced by different scores 

on the dimensions of the RPWES and in the outcomes these reactions predict. My 

studies produced findings that provide initial insight into the influence of psychological 

reactions to the physical work environment on organizational citizenship behaviour, 

collaboration and job engagement, answering my second and third research questions.  

The third theme to emerge from my program of research is that the physical 

work environment has a significant impact on employees, even for those employees 

who consider their working environment unimportant. My results clearly showed that 

regardless of the importance an individual places on the physical work environment, 

respondents have the same psychological reactions of focus, sense of beauty and 

connectedness.  

Finally, my findings extend the outcomes typically examined in studies of the 

physical work environment. Much research relating to the physical work environment 
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has focused on satisfaction, task performance and productivity. My studies extend the 

research by considering psychological reactions to the physical work environment, and 

how these influence organizational citizenship behaviour, collaboration and job 

engagement. Below, I detail further the findings in relation to these four themes, my 

model and the existing literature. 

Employees experience a psychological reaction to the physical work environment 

There is no question that physical work environments can have powerful effects 

on individual behavior (Knight & Baer, 2014), but the mechanisms through which such 

effects emerge are not clearly established. Previous research has established that 

psychological reactions to the physical work environment exist. For example, Jahncke 

et al. (2011) found that open plan office noise evoked cognitive and affective responses 

that led to reduced performance and motivation. Further, the importance of the ways in 

which aspects of the physical work environment influence psychological reactions is 

highlighted by Oseland (2009) who emphasizes the importance of considering aspects 

such as the variety, layout, purpose and furnishing of spaces to ensure the psychological 

needs of employees are supported. As outlined in Chapters 2 and 3, previous research 

on psychological reactions to the physical work environment has largely examined 

discrete aspects such as noise, lighting or privacy, considering behaviors that emerged 

from the physical work environment. The model I developed considers the physical 

work environment as a trigger for initial psychological reactions.  

In response to calls for progress in this regard (Davis et al., 2011; Elsbach & 

Pratt, 2007), I developed a theoretical framework reflecting the tripartite nature of 

human reactions (Bandura, 1999; Mischel & Shoda, 2008) and explained how those 

reactions provide the key to linking concrete aspects of the physical work environment 

to subsequent behavior. The framework I developed identified reactions within the 
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established framework of cognitive, affective and relational experiences at work (Grant 

& Parker, 2009, Organ & Near, 1985).  

The Delphi type interviews I undertook in Study 1 provided support for my 

proposition that employees would experience cognitive, affective and relational 

reactions to their physical work environment (Bitner, 1992; Grant & Parker, 2009). 

Following from this, the development of my scale across Study 1 and 2 established 

these dimensions with focus, sense of beauty and connectedness emerging as the most 

important psychological reactions to the physical work environment. Across the 

studies, these reactions emerged consistently, providing further evidence that 

understanding cognitive, affective and relational reactions is important for 

organizations (Mischel & Shoda, 2008), and that these reactions can have significant 

influences on outcomes that are important to organizations (Bitner, 1992; Organ & 

Near, 1985).  

As a result, the three-part framework and associated RPWES provide the 

foundation for developing an integrated theory of how physical work environments 

influence organizational behavior and outcomes. Although many studies have 

examined effects of specific environmental features, they have frequently done so in 

atheoretical or theoretically incommensurate ways (Davis et al., 2011). The RPWES 

and its framework can address this issue by providing a reliable and widely applicable 

means of assessing employees’ reactions to their physical work environment. By 

focusing on the important role of individual reactions and doing so from a consistent 

theoretical framework, future researchers can compare findings, identifying similarities 

and differences, and thereby accumulate a body of knowledge. 
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Individuals view similar work environments differently 

In the two pilot studies and two full studies, I used diverse samples of working 

adults to refine a new scale: the Reactions to the Physical Work Environment Scale 

(RPWES). The scale was administered to respondents from multiple industries, 

continents, occupations, hierarchical levels, and work settings. As noted in Chapter 1, 

organizations are investing heavily in the redesign of physical work environments to 

achieve both cost savings and to increase employee productivity. The changes to these 

environments, which I reviewed in Chapter 2, highlight some of the problems 

accompanying these shifts. The implementation of open plan work environments, and 

of late, shared desk work environments, is generally being undertaken across the entire 

organization, and it is assumed that all employees will be able to work effectively under 

these arrangements, regardless of differences between individuals.  

The results of my two studies clearly demonstrate that individuals can view 

similar work environments very differently. The different scores that individuals report 

on the dimensions of the RPWES and the outcomes these reactions predict, demonstrate 

that within similar physical work environments there is between-person variance in 

how individuals interpret the physical work environment. While this may seem 

unsurprising, the wide scale adoption of open plan and shared desk work environments 

(Kim & de Dear, 2013; Kim et al., 2016) suggest that the importance of between person 

variations are not well understood.  That is, to suggest that all employees will respond 

in the same way to changes in the physical work environment ignores the basic 

foundation of psychology in relation to between-person differences. This generally has 

not been considered by organizations in the design of their physical work environments. 

My results thus suggest that the three-factor structure of reactions is an appropriate and 

useful one. The three reactions proved distinct from perceptions of one’s work tasks, 
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one’s general mood, and the level of attention paid to the physical work environment. 

My results provide evidence that the consideration of between-person variance in how 

individuals interpret and react to the physical work environment is an important factor 

for organizations to consider in the planning and implementation of their workplaces. 

The physical work environment is important – even for those who think it is not 

As outlined in Chapter 1, organizations are investing heavily in workplace 

design, often with little evidence as to the effects of decisions taken on the physical 

work environment. However, we know that the physical work environment can have 

significant effects on the way in which employees think, feel and act (see Davis et al., 

2011; Elsbach & Pratt, 2007 for examples). The results from my program of research 

have added an important aspect to this finding, that is, the physical work environment 

is important and can have an impact on all employees’ behavior, even for those 

employees who may think it is not important.  

This is a significant finding for organizations who may have previously relied 

on self-report data from employees regarding the importance of aspects of design, or 

what ought to be included in planning for new physical work environments. Keedwell 

(2017) suggests that although individuals may not notice the effect of the built 

environment, our feelings and behaviors are influenced by the built environment 

nonetheless.  

The three-part framework performed well across multiple samples of 

respondents from different occupations, different industries, and different levels of 

work experience. A potential concern in developing the RWPES scale was that it may 

only apply to those for whom the physical work environment mattered. Confirming that 

my framework was broadly applicable, across two studies, the three-item measure I 

developed to test the importance of the physical work environment was reliable. 
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Further, in Studies 1, 2A and 2B there was no statistically significant relationship 

between the importance an individual placed on the work environment, and their 

psychological reactions. The three factors of my framework were demonstrated as 

being distinct from perceptions of one’s work tasks, an individual’s general mood, and 

the level of attention paid to the physical environment.  

Extending research outcomes on the physical work environment  

The findings in relation to the importance of the physical work environment 

have important consequences for outcomes that organizations are seeking. As noted in 

Chapter 2, much research on the physical work environment has focused on outcomes 

relating to satisfaction, task performance and productivity (Davis et al., 2011; Elsbach 

& Pratt, 2007). Contemporary research in organizational behavior and management 

examines a broad range of outcomes as scholarly efforts to uncover influences on 

behavior and performance in organizations become increasingly nuanced (Hartel & 

O’Connor, 2014). Research relating to the physical work environment should similarly 

evolve. For example, in my review of the literature (Chapter 2), I did not find any 

studies to date that examined reactions to the physical work environment and 

empowerment or job engagement. My results here found support for the RPWES 

influencing job engagement, and significant relationships were found with 

collaboration. Collaboration is a particularly important outcome, given that a 

significant driver of change to the design of physical work environments has been to 

enhance collaborative behavior (see Hua, 2010; Hua et al., 2010 for examples).  

As noted in Chapter 5, collaborative work requires a combination of group and 

solitary work to achieve an outcome. However, scholars have noted that both designers 

and managers perceive that increased interaction and collaboration is desirable, 

therefore resulting in physical work environments that overemphasize these aspects to 
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the detriment of the cognitive requirements of the work being undertaken (Hua et al., 

2010). As such, many workplaces are designed incorporating layouts, features and 

furnishings that reduce or remove aspects of physical work design that support 

concentration and cognitive processing (Hua et al., 2010). In support of this prior work, 

the findings in my studies established that employees do have cognitive reaction to the 

physical work environment, and that the most important of these reactions is the ability 

to focus and concentrate. My results confirmed that the reaction of focus is an important 

factor in collaboration.  

Similarly, job engagement is a significant outcome, as organizations seek to 

design work environments that influence mood, performance and behaviour (McCoy 

& Evans, 2002). Organizations continue to experiment with new designs and layouts 

that may reduce aspects of the physical work environment that support cognitive, 

affective and relational reactions of employees (Kim et al., 2016; Morrison & Macky, 

2017). My results established that the reactions of focus and sense of beauty appear to 

be important factors in job engagement. 

The two pilot studies used three different samples to develop and refine scale 

items. Study 1 used a larger sample to assess the dimensional structure of the RPWES 

and begin to assess its validity. The results of Study 1 demonstrated positive 

relationships among focus, sense of beauty, and connectedness and all four subscales 

of psychological empowerment. My results in relation to empowerment have 

established that the physical work environment can play an important role in 

influencing psychological empowerment. This is an important finding as it brings in 

the consideration of the context in which work occurs, in this case the physical work 

environment, in influencing empowerment. As far as I could establish, prior research 

has not linked reactions to the physical work environment to psychological 
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empowerment. As such, organizations need to consider the physical work environment 

when planning strategies and programs to influence empowerment in their employees. 

Moreover, the reactions were related to important outcomes, including psychological 

empowerment, organizational citizenship behaviour, collaboration and job 

engagement. 

Study 2 extended the results of Study 1, confirming the dimensional structure 

of the scale and examining the differential predictive power of the three factors with 

regard to collaboration, a performance outcome that is critical for both organizational 

productivity and agility (Hua et al., 2010). A previous empirical study by Hua et al. 

(2010) found that the spatial layout of the physical work environment was critical to 

perceived support for collaboration. Likewise, another study by Hua (2010) found 

positive relationships among satisfaction with the workplace environment, 

collaboration related work-experience, and perceived collaboration performance. My 

findings were consistent with these results, but further suggested that the keys for 

influencing collaboration are the extent to which the work environment fosters a feeling 

of connectedness to coworkers and the extent to which it supports cognitive focus. The 

finding that sense of beauty was related to collaboration confirms proposals that the 

physical environment can increase positive mood, and subsequently, approach and 

affiliation behaviors facilitated by an individual staying longer in the physical 

environment and being more open to such behaviors (Bitner, 1992). I comment further 

on the implications of this for future research later in this chapter. 

Contribution to theory 

My program of research arose as a response to calls for greater consistency in 

the way that reactions to the physical work environment are assessed (Davis et al., 2011; 

Elsbach & Pratt, 2007). As such, I developed a theoretical framework and scale for 
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assessing employees’ psychological reactions to the physical work environment in 

terms of cognitive, affective, and relational responses. As discussed in Chapters 2 and 

3, study of the physical work environment has been characterized by lacking a common 

theoretical framework, and as such researchers have linked studies to a range of 

differing frameworks (Davis et al. 2011; Elsbach & Pratt, 2007). In the same way that 

calls have been made to extend job design by examining the context in which it occurs 

(Grant, Fried, Parker, & Frese, 2010; Hackman & Oldham, 2010), I argue that by taking 

a step back to include the psychological reactions to the work environment, the impact 

of the context then becomes understandable. To resolve this problem, I used a 

psychological approach focusing on individual reactions to the physical work 

environment in a similar way to origins of research done in the area of job design 

(Hackman & Oldham, 1976). While job design theory considers psychological 

reactions to aspects of the work, presently, these do not include contextual features of 

the physical work environment. The model I developed suggests that psychological 

reactions to the physical work environment differ in this regard.  

Ashkansay et al. (2014) posited an affective events theory framework applied 

to the physical work environment. While making an important contribution, the model 

of Ashkanasy et al. (2014) focuses on affective reactions to open plan offices. In 

contrast to their approach, I felt it was important to also understand cognitive and 

relational psychological reactions, and to do this considering the broader physical work 

environment. Similarly, the framework of Rafaeli and Vilnai-Yavetz (2004) and that 

extended by Elsbach and Pratt (2007), while representing important steps forward in 

understanding the physical work environment, focused on concrete details of specific 

environmental features, which downplays the importance of employees’ interpretations 

of the physical work environment. My model, while not resolving the issues of the 
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previous frameworks, provides a general approach to understanding psychological 

requirements of the physical work environment. By providing a framework that 

outlines important cognitive, affective and relational reactions to the physical work 

environment, I contribute to the management, psychology and organizational behavior 

literature by offering a theoretical perspective on the psychological needs of employees 

in relation their work environments, and how this can influence important 

organizational outcomes.  

In doing so, I offer researchers a theoretical lens for studying physical work 

environments that is applicable across a range of work settings. Using the underpinning 

framework of cognitive, affective, and relational reactions to the physical environment 

at work, I presented the results of three studies across multiple samples that developed 

and validated a new scale: the Reactions to the Physical Work Environment Scale 

(RPWES). Finally, I presented the results of a study demonstrating the predictive power 

of the model. The model that has emerged from my research offers a comprehensive 

and consistent lens through which the physical work environment can be theorized.  

Implications for practice 

The scale I developed, the RPWES, provides a straightforward 

operationalization of my theoretical model summarized above. The RPWES should 

thus provide a reliable and widely applicable means of assessing employees’ 

perceptions of the physical work environment. The RPWES model and scale contribute 

to practice for scholars by allowing future researchers to compare findings, identify 

similarities and differences, and thereby accumulate a body of knowledge regarding 

reactions to the physical work environment. I anticipate that the RPWES responds to 

the critical need for a better understanding of the role that the physical environment 

plays in work (Davis et al., 2011). The RPWES model and measure support managers 
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in understanding the ways in which reactions to the physical work environment 

influence the performance and behavior of employees.  

Finally, the model and new scale constitute an important tool for those tasked 

with the responsibility of designing physical work environments. Through having a 

framework and tool that allows them to assess the most important psychological 

reactions to the physical work environment, workplace designers can be better informed 

as they undertake the creation of environments. Specifically, my research has indicated 

designers and managers need to take account of the cognitive, affective and behavioral 

reactions of employees to achieve the outcomes desired by organizations of their 

employees such as OCB and collaboration. This represents an important step forward 

in avoiding the issues that have plagued many modern workplaces and contributed to 

mixed findings in the literature to date.  

For example, physical work environments that are poorly designed in terms of 

layout and acoustics will likely contribute to levels of noise and distraction that make 

it difficult for employees to react in a way that produces the focus and concentration 

required for them to effectively undertake their work. Secondly, physical work 

environments that utilize unattractive materials, furnishings and design will be unlikely 

to contribute to a positive mood and a reaction that the environment is beautiful. Lastly, 

the physical work environment has been suggested to represent the body language of 

the organization (Doorley & Witthoft, 2011). If the design of the environment lacks 

functional and attractive spaces and items that convey a sense of welcome and meaning 

in terms of the organization’s purpose, employees are unlikely to feel a sense of 

connection to the organization. Studies have shown that by not allocating permanent 

desks, employees report a decrease in the perception of supervisory support, 
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indifference to coworkers and reduced commitment to the organization (Morrison & 

Macky, 2017). 

Limitations  

Because my work is the first step, many opportunities remain for future 

investigation. Important among these opportunities will be addressing the limitations 

of my studies. Across my program of research there were three broad limitations:  

sampling issues (restricted demography, single context and selective sampling), 

methods issues (CMV, the use of self-report outcome measures and social desirability) 

and a lack of control variables which may have contributed to our understanding of this 

phenomenon. I outline these in more detail below. 

My first limitation can be considered in terms of sampling issues. To make 

inferences about the population under study, the selection of the sample is important 

for the researcher to generalize findings to the population of interest (Tabachnick & 

Fidell, 2007). Although, in some regards, I had great diversity in the samples I gathered 

for my studies (e.g. geography, industry, occupation, experience), my participants were 

primarily knowledge workers. I made the decision to survey knowledge workers as 

organizations experimenting with workplace design are largely undertaking knowledge 

work. I was therefore able to gain access to organizations operating in a range of 

industries across several continents.   

As a result of this decision, my findings may be limited to knowledge workers. 

To overcome these limitations, I acknowledge therefore, that future research studying 

the reactions and their implications among other kinds of workers would be useful for 

confirming generalizability. It would also be informative to test the measure in different 

languages and their attendant cultural perspectives. Although the essential nature of 
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human reactions appears to be universal, there may be important subtleties in different 

contexts (Bandura, 2002).  

My second limitation is the possibility of common method bias influencing my 

results across both studies. Common method bias emerges with the use of a self-report 

measure to test multiple constructs on a single survey. This method may produce 

correlations among the items that do not accurately reflect the true correlations among 

the constructs being measured resulting in common method bias or variance (Podsakoff 

& Organ, 1986). I undertook a decision to use self-report data measuring more than one 

construct at one time point as a result of my ability to access respondents in the 

organizations being studied. This requirement was a constraint imposed by the 

organizations. The use of self-report data is useful to gather demographic information 

and to obtain respondents’ perceptions in relation to aspects of employment (Podsakoff 

et al., 2003). Including the measurement of multiple variables at a single point in time 

can result in reduced variance as a result of the instruments being used, rather than 

constructs being tested (Podsakoff et al., 2003). As noted earlier, I took steps to test for 

this effect, including adopting a marker variable approach (Study 1 and 2) to assess 

CMV (Lindell & Whitney, 2001). In Study 2, I introduced a split administration survey 

to minimize common method effects. Although common method variance (CMV) 

cannot be ruled out, based on my results, it is unlikely to be a significant concern in 

these data. That said, however, it needs to be acknowledged here in terms of a potential 

limitation. In addition, the short time frame (6 weeks) between when the respondents 

moved to the new office is not ideal and a longer time period to allow for adjustment 

to the new environment would be desirable. Unfortunately, due to constraints imposed 

by the organisation through which we obtained the data from a practical setting, it was 

not possible to amend this timeframe. 
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Further, as I used self-report data, potential exists for social desirability bias 

(Edwards, 1957), although as respondents were entirely anonymous and my measures 

did not include socially sensitive issues, this is unlikely to be a significant concern. For 

future research, to eliminate these possibilities, I would include objective measurement 

of any outcome variable (e.g. cortisol levels as an indicator of stress in the workplace) 

or conduct surveys at several time points. 

A third limitation in my research relates to the fact that I did not include control 

variables in my program of research. While these may have contributed some additional 

explanatory value to my results, it is unlikely that these would have altered my findings. 

I note however that as a result, broader inferences from the results cannot be drawn. In 

Study 2, I did not control for individual differences for factors that may influence the 

perceptions of the physical work environment such as leadership style or organizational 

culture. This decision arose as a result of the focus of my research which was on scale 

development. I have used quantitative data in this thesis to determine the predictive 

validity of the RWPES and OCB, collaboration and job engagement. This approach 

was pursued as I was seeking to build a scale following my model development and as 

such, a confirmatory quantitative method was required.  

This approach, however, does not allow the researcher to understand why any 

such relationships may exist (Denzin & Lincoln, 2008). The expected relationships 

between the RPWES and engagement did not emerge, and although I have suggested 

some possible reasons for this earlier, qualitative data may have been useful to 

investigate the reasons for this in more depth. A mixed methods approach may have 

allowed me to uncover a more nuanced view of potential underlying factors that could 

inform future research directions.  

Directions for future research 
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With the general applicability of the framework established, the crucial next 

step is to establish its nomological network, which incorporates both antecedents and 

outcomes of the model I have proposed. Psychological reactions can provide the link 

between concrete features of the environment and employee behavior, they can explain 

how features such as equipment, color scheme and office layout influence behavior and 

performance. Future studies can now investigate how particular aspects of the physical 

work environment shape reactions and further my preliminary work concerning the 

implications of those psychological reactions.   

In relation to focus, we know that employees need to focus on their tasks, and 

research has shown that workplace environments vary in their ability to support focus, 

based in part on how much distraction is introduced into the space and how much 

support the space provides for individuals to adjust the level of distraction they 

experience (Lee & Brand, 2005; Veitch & Gifford, 1996). For example, noisy 

workplaces disrupt cognitive processing, leading to significant deteriorations in 

concentration (Banbury & Berry, 2005). As such, investigating how levels of privacy, 

cognitive distraction, and environmental control in the physical work environment 

influence focus is an important next step. This research could lend itself to an 

experimental design where the environment is manipulated to assess its impact on an 

employee’s ability to focus. 

With respect to the experience of a sense of beauty, scholars have shown that 

aspects of the physical work environment such as use of natural materials, particular 

colors, views, lighting, and plant life can influence mood and creativity (e.g. Ceylan, 

Dul, & Aytac, 2008; Larsen et al., 1998). Presumably, these outcomes reflect the 

experience of beauty in those environments, and future research could investigate the 

mediating role of beauty reactions. Indeed, given that the aesthetic experience of beauty 
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is a universal human response (Wilson, 1984), it is worth investigating which factors 

contribute to my sense of beauty reactions. While there are significant individual 

differences in the way that beauty is perceived, such research may be able to establish 

a set of foundational qualities that contribute to perceptions of beauty. 

With regard to antecedents of connectedness reactions, others have noted that a 

sense of territory and control within the physical work environment is associated with 

a sense of belonging (Brown et al., 2005; Mayhew, Ashkanasy, Bramble, & Gardner, 

2007; Vischer, 2008). Given that many employees now have much smaller spaces and 

less control over them (Davis et al., 2011), the effect of modern trends in efficient office 

design are worth investigating in terms of how they support or detract from a sense of 

connectedness. Density, spatial layout, furniture placement, and design may all 

contribute to a sense of connectedness. This type of research may lend itself to being 

conducted as action research examining reactions in actual workplaces.  

Regarding the consequences of employees’ reactions, my work provides some 

preliminary findings. I reported evidence suggesting that all three reactions (i.e. focus, 

sense of beauty, and connectedness) can enhance all aspects of psychological 

empowerment (i.e. meaning, competence, self-determination, and impact). Moreover, 

connectedness may lead to increased organizational citizenship behavior, presumably 

from feelings of reciprocity or the desire to benefit one’s colleagues. Previous studies 

using proxy measures of my constructs have linked each of the reactions to a variety of 

other outcomes: focus to task performance, competitive responses, and strategic 

decision making (Dane, 2011; Hoffman & Ocasio, 2001; Kilduff et al., 2010; Marcel 

et al., 2011); sense of beauty to positive emotions and improved work performance (Ho 

et al., 2011) and improved mood and attitude (Bitner, 1992); and connectedness to 

cohesion, perceived self-worth, and perspective taking (Grant & Parker, 2009). 
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Research can now use the three reactions to begin linking concrete features of the 

physical work environment to these and other important outcomes. 

A final important direction for investigation concerns further development of 

my measure and its underlying theoretical framework. Specifically, the data 

consistently showed positive relationships among the three reactions. Although I did 

not predict these relationships, there may be good reasons for them. For example, 

experiencing a sense of beauty may foster a peace of mind that makes it easier to focus. 

Examination of the interrelationships among the reactions would be consistent with 

some prior theorizing (e.g. Vischer, 2008) and are worth exploring.  

Conclusion 

In response to the critical need to better understand the role the physical work 

environment plays (Davis et al., 2011), I developed a theoretical framework for 

considering employee reactions to the physical environment of work. I then 

operationalized that framework by developing and testing a scale, the Reactions to the 

Physical Work Environment Scale. Across two pilot studies and two full studies, the 

RPWES proved to be a valid and reliable measure. The results suggest the 

appropriateness of the scale and its potential utility in research and practice. Further, 

the scale showed significant relationships between reactions to the physical work 

environment and outcomes including organizational citizenship behaviour, 

collaboration and job engagement. I consider these results a first step toward identifying 

a better and broader understanding of the physical work environment and its 

organizational implications.  

The continued changes to both the nature of work and to the locations in which 

it is conducted mean that the physical work environment is as important as ever, with 

investment and experimentation growing exponentially. My research is a first step 
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toward greater understanding of the cognitive, affective and relational needs of 

employees in terms of how employees react to the physical work environment. For 

those within organizations tasked with making decisions on the physical work 

environment, my research can offer insights into the type of environments most likely 

to enhance employee performance. I hope my work will contribute to influencing both 

future research and practice that result in the implementation of physical work 

environments that better support the needs of both individuals and organizations. 
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APPENDIX A 

 

Participant Information and Consent Form Study 1 

 

This research aims to establish which elements of the physical environment in 

workplaces are important to employees. 

 

The aims of the research are to establish the importance of various aspects of the 

physical work environment and its effects. 

 

The questions are about you and the physical environment of your workplace. 

Workplace refers to your regular physical work surroundings, for example office 

equipment, furnishings and lighting, not the management, coworkers, or 

organisational culture. When answering the questions, think about the whole of the 

physical environment of the place where you normally work, not just your office or 

immediate work area. 

 

There are two parts to the survey. Part 1 asks about different elements of your 

current physical work environment. Part 2 asks questions about the effects of 

elements of the physical work environment. 

 

Your responses will be useful to employees and organisations by furthering 

understanding of the elements of successful workspace design.  

 

The survey should take less than 10 minutes to complete. 

 

I'd love to speak with you in person - volunteers needed! 

 

I would like to conduct a short, confidential interview with you, in your workplace, 

if convenient, to talk about your experiences. 

 

If you would like to participate in an interview, please email me at 

l.sander@griffith.edu.au so that I can contact you.  
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Griffith University conducts research in accordance with the National Statement on 

Ethical Conduct in Human Research. If you have any concerns or complaints about 

the ethical conduct of this research project you should contact the Manager, 

Research Ethics on 07 3735 4855 or research-ethics@griffith.edu.au 

 

• I understand that the survey will be anonymous; 

• I understand that data collected from the survey will be available to the research 

team on a password-protected computer and all data will be removed at the 

conclusion of the project; 

• I understand that only the research team contacts will have access to the survey 

data. 

If you wish to see a detailed informed consent form please email me at 

l.sander@griffith.edu.au 

 

By selecting next you are agreeing to take part in this survey. 

 

If you have any other queries or comments about this survey please contact the 

researcher at l.sander@griffith.edu.au 

 

Thank you for taking the time to complete this survey, your comments are 

appreciated and will be very valuable in furthering understanding of how the 

physical environment affects employees. 

 

Libby Sander 
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APPENDIX B 

 

Participant Information and Consent Form for Study 2 

 

My research aims to establish which elements of workplace design make a 

difference to the way we work and to what we achieve when we are working. 

 

The questions are about you and the physical environment of your workplace. 

Workplace refers to your regular physical work surroundings, for example office 

equipment, furnishings and lighting, not the management, coworkers, or 

organisational culture. When answering the questions, think about the whole of the 

physical environment of the place where you normally work, not just your office or 

immediate work area. 

 

The survey asks questions about yourself, your environment, and your work. It will 

take only a few minutes of your time to complete. 

 

Your responses will be useful to employees and organisations by furthering 

understanding of the elements of successful workspace design. 

 

I am very grateful for your involvement and assistance in my research! 

 

Thank you!  

Libby 

l.sander@griffith.edu.au 

 

Griffith University conducts research in accordance with the National Statement on 

Ethical Conduct in Human Research. If you have any concerns or complaints about 

the ethical conduct of this research project you should contact the Manager, 

Research Ethics on 07 3735 4855 or research-ethics@griffith.edu.au 

 

• I understand that the survey will be anonymous; 

• I understand that data collected from the survey will be available to the research 
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team on a password-protected computer and all data will be removed at the 

conclusion of the project; 

• I understand that only the research team contacts will have access to the survey 

data. 

If you wish to see a detailed informed consent form please email me at 

l.sander@griffith.edu.au 

 

By selecting next you are agreeing to take part in this survey. 

 

If you have any other queries or comments about this survey please contact the 

researcher at l.sander@griffith.edu.au 

 

Thank you for taking the time to complete this survey, your comments are 

appreciated and will be very valuable in furthering understanding of how the 

physical environment affects employees. 
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APPENDIX C  

Online survey for pilot study 2 
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APPENDIX D 

Online survey for Study 1 
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