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ABSTRACT
The physical environment can significantly impact workers' degree of productivity and
satisfaction. A growing body of evidence regarding workplace design supports an implied
efficacy of the Activity-Based Workplace (ABW). Meanwhile, a parallel stream of research
correlates ineffective privacy solutions and various workstation configurations as deleterious to
employee wellbeing. Therefore, further research is needed to identify specific spatial qualities
that hinder or enhance worker productivity and wellbeing.
The study investigated the perception of employees at one small tech company in the
Midwest area of the United States as a single case study. The office environment experiences
were compared with a follow-up assessment of their current remote working conditions resulting
from the COVID-19 pandemic.
Based on the systematic review of 13 empirical studies that examined the impact of the
ABW model, the survey included 40 Likert-scale questions and three open-ended questions that
fall into four categories of the nature of the environments: privacy, satisfaction, collaboration,
and physical attributes. The physical attributes then considered seven characteristics: the amount
of space, proximity to colleagues, Indoor Environmental/Air Quality, choices of spaces, quality
of the workspace, light, and furniture. Employees reported perceived productivity and
satisfaction levels of both the office and remote working setups through an anonymous survey
distributed via Qualtrics software.
Results indicate workers’ preferences, the ability to choose where to work and a desired
ability to control their work environments. Other major findings include a desire for natural
daylight, adjustable lighting, and an overwhelming desire for greater acoustical privacy in areas
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for high concentration. Findings also include differences in where to provide high and low levels
of visibility to support various degrees of required focus.
The research culminates with a series of supportive workplace typologies specific to the
case organization that contribute to employee productivity and wellbeing.
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CHAPTER 1.

INTRODUCTION

Overview
The changing nature of the world is as evident in industry as in the workplace’s
evolution. Hulking office furniture and bulky machines have become obsolete with the advent of
small hard drive devices and ubiquitous cloud-based storage. Technology has come to assist
those in roles that traditionally require more storage, like book-keeping, secretarial work, and
call center functions. As a result, the laptop is one of the very few necessities for individuals to
work.
In lieu of the lower space-needs requirements, current corporate real estate practice has
significantly reduced the number of square feet per occupant and increased worker density (HOK
Forward, 2019). These same real-estate marketplace considerations encouraged the open-plan
office's implementation. The flexible office strategy offers the opportunity to utilize office space
more efficiently, which lowers the operating costs. They also do not require significant structural
changes when team numbers fluctuate or when organizations implement new collaboration
strategies (Wohlers & Hertel, 2017).
However, the resulting conditions of fewer physical barriers are correlated with
perceptions of increased work-related stress, a loss of productivity, and lowered perceived
communication (Al Horr et al., 2016; Gensler, 2008; Zamani & Gum, 2019). There are also
strong correlations to worker sick-leave and general absenteeism (Bodin Danielsson et al., 2014).
Conversely, private (or cellular) offices have been correlated with a perceived organizational
hierarchy (Birk & Burk, 2000) and top-down social conditions. Thus, they have become less
common for anyone other than C-Suite positions as most organizations strive to create
communicative cultures and strong coworker relationships.
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Activity-Based Workplaces are a contemporary iteration of the open-plan office. They
frequently consist of open spaces with shared, unassigned bench-style desks where people
conduct most of their work. Private rooms for phone calls and concentrated focus work usually
exist along the perimeter. The intention is that workers determine when and/or where to change
locations to be productive.
The flexible nature of the ABW concept permits the types and variety of spaces within
each iteration to be specific to the individual organizations. The current body of research
regarding how specific design strategies and environmental interventions affect worker
productivity and satisfaction is sometimes contradictory, making it difficult to ascertain whether
particular systems could benefit an organization or have a negative impact.
To further complicate the workplaces' future, the COVID-19 pandemic proved to
companies worldwide that workers can maintain productivity while working remotely. Many
workers have reported a desire to transition to a hybrid model of the workplace, spending certain
days in the workplace and other days working remotely (Gensler, 2020). Organizations wishing
to return to the workplace need to balance the environment for the number of workers returning
and satisfy any change in desires of their work environments. In this already extraordinarily
complex scenario, 47% of the workforce reported a desire for open workplaces, while 46%
desired more privacy in the Workplace (Gensler, 2020). The question for organizational leaders
and Corporate Real Estate is how to leverage the workplace and encourage workers to view it as
an asset and therefore want to come to the office.
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Statement of the Problem
While the ABW has been extensively evaluated for efficacy, there is no existing
framework to make informed decisions in designing supportive workspaces. More information is
needed to determine which interventions most effectively promote positive work experiences
within them. Further, the COVID-19 pandemic and subsequent remote working scenarios have
made workers and organizations aware of a successful means to work remotely and have affected
the ways people interact with and upon their work environments. To build upon the existing
literature on effective workplaces before the pandemic, designers must learn from past iterations
of the ABW and adjust the setting to satisfy the new desires workers have in response to their
remote working experiences.

Research Goals and Objectives
This study investigates employees’ perceptions of the workplace and develops typologies
of the work environment for individual and collaborative activities. As a single case study, the
research focuses on employees’ perceived productivity and satisfaction within one small
organization’s workspaces. The study compares survey results gathered when the organization
was in their existing offices with a follow-up survey of their remote-working setups resulting
from the COVID-19 pandemic. Adapting the existing office and remote working experiences
addresses a more supportive workplace for specific modes of work at the organization. By
examining the potential of the Activity-Based Workplace model from the literature, the study
ultimately proposes balanced workplace typologies that ensure workers’ productivity and
wellbeing. Broader implications of developing this research will support the growing call to
provide just environments for workers at all industry levels to create a more just society.
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Research Questions
To investigate primary causes for a perceived unjust work environment, the following
questions will be answered:
Research Question 1: What environmental factors of the office workspace and the work
from home setup do workers perceive prevents or supports workers’ focus work, collaborative
work, and socializing?
Research Question 2: How can areas for focus work, collaboration, and socialization be
spatially organized to achieve a balanced workplace between individual and collaborative
activities?
Research Question 3: How might existing organizations integrate the ABW model to
ensure the ability to work productively at the independent and collaborative levels?

Scope of the Study
The study encompasses the physical aspects of the work environment. This includes the
spatial organization of the environment’s program, the measured area of individual workstations,
the quality of furnishings within workstations and collaborative spaces, and the size of
communal space. The research seeks information from a specific-user-centered consideration of
ideal collaborative workspace locations within the offices.
This research scope is applied to a single case organization in the Midwestern United
States. The study attempts to identify physical aspects of the workplace environments that
support this specific organization’s workforce and unique tasks.
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CHAPTER 2.

LITERATURE REVIEW
Background

The Activity-Based Workplace (ABW) is a conceptual solution designed to support
knowledge workers’ diverse tasks by providing various work activity zones tailored to specific
work-related tasks (Engelen et al., 2019). This concept is understood from several different
names, IE. New Ways of Working (NWW), agile offices, flexible office, and many others. This
report will refer to them collectively as an ABW. To develop a strong understanding of what
environmental attributes are beneficial for workers, work tasks must first be established. From
there, the required spatial accoutrements can be deduced. The existing research on the efficacy of
the ABW is extensive and encompasses many sectors and disciplines of knowledge work. There
were no discipline or sector exclusions to ensure a thorough investigation of the literature.
However, this study’s discussion and conclusions will address work activity zones applicable to
the case organization’s specific requirements.
Person-Environment Fit Theory is based on the premise that there exists a reciprocal
relationship between the person and their environment (Edwards et al., 2006). A concept within
person-environment fit in the workplace is that of need-supply; the environment provides the
required spatial qualities for a worker to perform all tasks related to job-specific duties (Edwards
et al., 2006). Workspaces intended to support high focus levels may be acoustically sound with
little visibility. However, the ideal workspace differs from person to person. Someone may be
most productive with no noise while someone else quickly focuses with a bit of ambient noise
(Gerdenitsch et al., 2018). Person-fit theory enables a customizable design of individual and
collaborative workspaces. This ideal environment would increase satisfaction, productivity, and
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collaboration (Brunia et al., 2016; Peponis et al., 2007; Wohlers et al., 2019; Zamani & Gum,
2019).
Modes of the Workplace
Organizations must be product-driven to maintain their existence, but with the developing
incoming research of employee wellbeing and its impact on retention, a growing number of
organizations are becoming more intentional with their workplaces. As the focus continues to
shift to worker wellbeing, they will all have the same three-dimensional goals: to maintain or
increase output, extend client/customer base, and support their workers’ health and wellbeing.
The workplace environment industry has accepted five work modes that individuals switch
between in a typical day (Gensler, 2008; Pedersen, 1999). The five modes of work oscillated
between in a typical work day are presented in Figure 1: Learn, Focus, Collaborate, Socialize,
and Rejuvenate.

Figure 1. The five modes of work.
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Learn
At the same time, the world is constantly changing and the way organizations do business
is constantly evolving. Organizations must continuously invest in collecting and sharing new
information with employees in a way traditional education cannot provide to remain competitive.
At the beginning of employment, recruits need to be informed and updated on the companies
policies, practices, and continued development in their first few weeks (Gensler, 2008).
Focus
In 2012, researchers determined the most significant factor of workplace effectiveness
was not collaboration but in individual focus work (Gensler, 2012). Simultaneously, many
knowledge-based workers were employed by companies whose fiscal bottom lines pushed for
smaller office spaces to reduce their operation costs. As knowledge workers require fewer square
feet to work in, it made sense in theory. However, the resulting office spaces have been
documented to provide 75sf per person (Zamani & Gum, 2019). Densely packed work
environments like this produce an array of distractions from focus work (Gerdenitsch et al.,
2018; Kopec, 2006), which can be very counterproductive and costly to organizations.
Collaborate
The exchange of information and healthy communication is the basis of collective
intelligence (Bernstein & Turban, 2018). Collective Intelligence can produce more creative and
innovative solutions than singular minds (Salas et al., 2005). For an economy of knowledge
workers, easy collaboration is a non-negotiable component to achieve team-based goals and
complete projects.
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Collaboration is a principal-based process that produces trust, integrity, and breakthrough
results by building real consensus, ownership, and alignment in all aspects of the organization
(Marshall, 1995). Therefore, the workplace must support and enhance the ease of collaboration.
Socialize
Social capital refers to the value of connections that provide trust through reciprocity
(Gensler, 2008). Therefore, social connections enhance collaborative potential by way of existing
relationships with others in complementary areas (Olshannikova et al., 2020). Not only this, but
social links help workers develop more rich experiences within the field and aids in building
careers by way of acquiring professional knowledge, skills, and attitudes (Navaitienė, 2014).
Rejuvenate
In 2013, Gensler’s Research Institute reported that workers felt over-stimulated
and could not continuously be productive in overly collaborative workplaces (Gensler, 2013). In
essence, workers with typically high performance still needed an area to reset and switch work
modes. This aligns with previous research that concluded cognitive functioning and attention
drop significantly during prolonged mental activity periods (Bohnen et al., 1990). Rejuvenation
has since been considered another equally vital component to the workplace, as it promotes
relaxation and replenishes the mind from mental and physical fatigue (De Bloom et al., 2009). In
the interiors and architectural profession, we see this becoming increasingly prevalent as the
WELL building standards apply credits to workplaces that provide areas of refuge for these
therapeutic benefits (Standard | WELL V2, n.d.).
Keys to Collaboration & Social Ties
A sociological study on the effects of space on social ties' formation revealed three
determining mechanisms: spatial propinquity, spatial composition, and spatial configuration
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(described in Figure 2) (Small & Adler, 2019). Their research asserts that all three play an
equally crucial role in having people come into contact and deciding to interact, the two most
essential elements of social formations. Whether individuals socialize or collaborate will be
based on these three components and the environmental cues they provide.

Figure 2. The three components of space that determine the type of social ties.

Spatial Propinquity
Propinquity is the premise that people will form relationships with those they are
physically closest to. In an office that transitioned to an ABW from a traditional office space,
workers reported a 41% increase in workplace satisfaction, a 10% reduction in lost time to
distraction, and a 12% increase in satisfaction for the time they had for concentration from
merely being able to choose where to work (Good, 2020). While the statistics and the ability to
select your working location seem promising for individual work, the results can have a
staggering impact on organizational relationships. Before implementing the new workspace,
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when workers would be in assigned stations, they would regularly meet outside the workday.
Afterward, they had stopped meeting outside of work altogether (Good, 2020).
Spatial Composition
Spatial Composition refers to the presence or absence of places that enable gathering
(Small & Adler, 2019). From a community-level perspective, examples would include
neighborhood parks, coffee shops, and community centers. Within an office space, they would
consist of lobbies, auditoriums, water-coolers, and other subjects that provide a reason for people
to gather in a location. Without these social foci, there would be no reason for gathering and
less intentional opportunities for engagement (Small & Adler, 2019).
Spatial Configuration
Spatial configuration describes how space is segmented into subunits with physical
boundaries and pathways between them (Small & Adler, 2019). Each zone’s location is crucial,
so it does not disrupt the natural workflow within teams or create unsatisfactory working
conditions. An organization’s spatial layout critically influences the degree of creative
conversation from chance encounters among colleagues within an organization. The greater the
distance between teams significantly reduces chance encounters (Peponis et al., 2007). The
critical consideration of placement along circulation paths in the spatial configuration is directly
in line with other workplace design research that determined individuals with workstations along
main circulation paths within the workspace were most likely to spark creative conversation and
collaborate (Wineman et al., 2009).
Spatial Programming of the ABW
Research suggests that when areas for focus work are prioritized and given space
proportionate to the number of employees, they will help workers see the workplace as an asset.
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An ABW has been thought to empower individual decision-making and mobility by asking
workers to assess requisite work demands and determine the appropriate zone for those tasks
(Engelen et al., 2019). It has been assumed that personal mobility within the office space would
encourage workers to become more acquainted with inter-team colleagues. The subsequent
cross-integration of sectors would strengthen overall corporate communication (ten
Brummelhuis et al., 2012).
The ABW typically consists of a large open-plan area with clusters of hot-desks, a few
acoustically sound, personal phone booths, smaller 2-3 person team rooms, and one or two
conference rooms (Appel-Meulenbroek et al., 2011; Hoendervanger et al., 2018; Wohlers et al.,
2019; Zamani & Gum, 2019). If the large, open-plan area is too large for one team or
department, the site is no longer acoustically appropriate for individuals requiring a high
concentration level (Vischer, 2007; Wohlers et al., 2019). A complete assessment of the
organization’s needs during the planning phase is vital to the success of an ABW. Not only will
space requirements vary by industry, but individual teams within an organization can require
vastly different spatial qualities.
If teams within an organization require a large amount of face-to-face interaction and
collaborative communication but are permitted to spread through the various zones of the ABW,
workers have reported difficulties locating the rest of their teams (Babapour, 2019). This
problem highlights the holistic approach necessary for the designed environment, so wayfinding
and navigation aid communication and accessibility.
Industry Approaches to Spatial Programming
Design firms have developed specific iterations of the ABW from their investigative
programming. The neighborhood concept has been considered a solution to many reported
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problems within the ABW. In HoK’s “Neighborhood-Based Choice Environments” iteration,
each neighborhood is assigned to a team and includes Zones I-III: the open-plan hot desks and
several single-user enclosed workstations (I), small 2-3 person enclosed workspaces, and a larger
conference or meeting room (II), and intra-sector gathering space, like a cafe (III) (HOK
Forward, 2019). Hypothetically, this approach supports the needs-supply fit of the worker and
their environment, fulfills the desired choice aspect, reduces time spent locating team members,
and provides areas of reduced distraction from increased ambient noise (Zamani & Gum, 2019).
The tech industry adopted the agile workplace to embody the fast-paced, flexible nature
of developing technologies. In 2019, the Gensler Research Institute developed a manual for
designers to create a successful Agile Workplace. One of the central premises is to provide easily
identifiable and defined areas for specific types of work. For example, to support the individual
worker's functions, a “resident neighborhood” for workers who come to the office every day and
a “nomadic camp” for those in hybrid locations should be provided. Teams supplied with
“meeting commons” and “specialty zones” that accommodate the agile scrum of exchanging
opinions and ideas. A resource center and a socializing hub exist for community-wide functions
and events (Gensler, 2019). Gensler’s concept is similar to the Makers Environment, Mobile
Occupants (MEMO) workplace solution of HOK’s. These spaces emulate the fast-paced ideation
once found only in tech startups' garages (Sargent et al., 2017).
Workstations in the ABW
In many ABW, focus areas utilize hot-desks and benched systems as the only solutions
for independent work. From a corporate real-estate view, this seems logical and the most costeffective. However, it appears to be a counterintuitive approach from an individual efficiency
perspective. Both the traditional Open Office and bench-style hot-desking have frequently been
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reported as a source of discontent and frustration (Kim & de Dear, 2013; Morrison & Macky,
2016; Richardson et al., 2017). There is also growing awareness of hygienic concerns from
utilizing the same workstations as others without specific cleaning procedures significantly
increase infection risk, notably respiratory infections (Kurgat et al., 2019).
By nature, the open office and hot-desking situations inherently lack visual and aural
privacy and territoriality. Casual open work areas are used for work requiring moderate
concentration levels and may allow 6-8 workers to share the space. They usually have adjustable
furniture and allow quiet levels of conversation. They have been repeatedly reported as sources
of distraction and lowered perceived productivity (Appel-Meulenbroek et al., 2011; Kopec,
2006). Studies have also shown that incorporating mainly hot-desk workstations has led to
worker nesting (Rolfö et al., 2018; Zamani & Gum, 2019) and dissatisfaction from multiple
factors. These include ambient noise and distraction from the lack of visual and audible privacy
(Morrison & Macky, 2016). Workers experience difficulties locating a workstation most
appropriate for their tasks (Haapakangas et al., 2018; Zamani & Gum, 2019), and the inability to
mark personal territory (Appel-Meulenbroek et al., 2011; Engelen et al., 2019; Zamani & Gum,
2019). Together, these factors increase worker anxiety (Zamani & Gum, 2019), contributing to
an already perceived increase in workload expectations and lower opportunities for friendship
(Morrison & Macky, 2016).
As a counterapproach to most hot-desking workstations, providing a choice between a
more private workstation or an open hot-desk positively influenced perceptions of the more open
hot-desk workstations (Gerdenitsch et al., 2018). Enclosed workstations for rigid focus equip
users with increased privacy and the ability to self-regulate interaction, which has been shown to
increase worker satisfaction (Budie et al., 2019).
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Merely providing the ability to choose and control the level of privacy leads to increased
use of those spaces and worker satisfaction (Appel-Meulenbroek et al., 2011; Babapour, 2019).
This effect correlates with the needs-supply concept from the person-environment fit. The
perceived availability of a required workspace significantly impacts an individual’s ability to
complete work-related tasks effectively. For example, an environment where workers perceive
an inadequate number of workstations for all team members results in a loss of productivity.
Conversely, if the work environment accounts for a higher percentage of employees to utilize
enclosed workstations, workers are more satisfied, relaxed, and productive (Wohlers et al.,
2019).
Another undesired outcome has been that workers spent an average of six minutes
locating team members and or appropriate workstations, plus an additional two minutes adjusting
the workstations each time they relocated to another type of workspace (Haapakangas et al.,
2018; Zamani & Gum, 2019). Consequently, workers were unwilling to change location even
when tasks were better suited elsewhere. Multiple studies have reported individual workers and
teams nested in the same area for multiple days in a row, which rendered the space unavailable to
others who could have better utilized it. These outcomes collectively resulted in a higher
perceived loss of productivity and increased workplace frustration.
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CHAPTER 3.

METHODOLOGY

Overview
This research utilized a mixed-methods approach of qualitative and quantitative data
collection. This method was used as it provides a greater context of the variety of factors that
contribute to individual perceptions, supporting the empathy necessary to develop better
solutions (Vaux & Wang, 2020b).
This study aims to understand the environmental factors of the office environment and
how remote working setups contribute to employee performance and wellbeing. First, a
systematic review of workplace literature was conducted to understand the perceived outcomes
of working in an ABW. The study then employed an online survey of employee perceptions from
the original offices, site analysis of two offices, and a follow-up survey that reported perceptions
of the remote work setups. Gathering information in this order provides the groundwork
understanding of the ABW, followed by a quantitative view into how workers feel about their
pre-COVID offices and remote working setups.

Systematic Review
The Activity-Based Workplace (ABW) is a widely popular concept in the evolution of
workplace environments. It intends to provide each worker with the ideal space for their workrequired tasks. This hypothesis has been investigated more thoroughly over the years. Despite a
growing body of research, there is little definitive information regarding the use of specific
environmental interventions and their success in creating environments conducive to positive
work experiences. This systematic review of the literature compiles a list of interventions and
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their potential outcomes by utilizing peer-reviewed journal articles that studied office worker
perceptions.
Though each ABW will be unique to the organization, and the employee’s perceptions
may not be transferable between sectors, this systematic review can provide a foundation for
building workplace environments that support organizational goals. The discussion can help
designers make informed decisions that accommodate the organizations' unique requirements.
Objective
The multifaceted considerations of flexible workplace environments require a systematic
review to analyze the physical, psychological, social, and economic aspects of the ABW model
to understand its potential power. A review of this literature provides an opportunity to gain a
clear understanding of what physical interventions of the activity-based workplace contribute to
individuals’ abilities to work efficiently and effectively, alone, and collaboratively.
Protocol
The search was performed in early 2020. General search databases included EBSCOhost
Academic Search Ultimate and Google Scholar to ensure high-quality information research would
be obtained. A total of thirteen terms were used in the search: communication, satisfaction, faceto-face interaction, productivity, activity-based flexible offices, privacy, best-practice, employee
satisfaction, new ways of working, activity-based working, multi-space office, and workspace
satisfaction.
Inclusions and Exclusions
As the acronym ABW is used in multiple fields of study, only those articles that included
this keyword related to workplace environments were included. Similarly, only search results
that yielded full-text availability and were from peer-reviewed journal articles were included

17
within the information synthesis. There were no date restrictions within the search parameters as
the ABW is a more recent workplace design concept. As each study was completed in various
timelines, frequently dependent on the subject organizations’ timelines, there were no exclusions
in the amount of time between the implementation of the ABW and the deployment of surveys or
research of the participants’ perceptions.
As the resulting articles appeared, they were screened by title and abstract. Studies were
considered if their title suggested new information regarding participants’ emotional, social,
psychological, or physiological health as they worked in an ABW. If the article’s abstract did not
directly suggest the impact of physical characteristics of the work environment (such as the
implementation of hot-desks, visibility, acoustics, etc.) related to the wellbeing markers, it was
excluded.
Data Recording
While reading the search results, a manual tabulation of various environmental
interventions was recorded as they appeared in the literature. Each new form of intervention was
assigned a column, and its resulting outcomes in the employee’s satisfaction and productivity were
recorded in a row. Each time an article would reference an intervention applied by another study,
a mark was registered as to whether the intervention positively or negatively impacted the worker’s
perceived wellbeing and efficacy. Outcomes included those specific to individual employees’
satisfaction, concentration, and group-related outcomes such as intra-team and inter-team
communication and the ability to perform collaborative work.
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Introduction to the Case Organization
The case study focuses on the two offices of an organization of under forty employees.
Their business is in sports technology development and events management, which means there
are very different tasks required of their teams/departments. The contrasting work-styles and data
on their environmental perceptions illustrate the various interventions for different work modes.
For example, the developers are most frequently in states of rigid focus, while the sales and
production teams spend more time combining attentive awareness with flexible focus and
socialization.

Field Study
To effectively interpret the data from the surveys based on the existing workstations, a
field study was conducted to document the conditions and references in data analysis. On-site
measurements and observations were recorded. Floorplans were generated to understand the
existing spatial relationships in the workplaces to compare with survey results. Other information
gathered during the field study was images and measurements of furniture, materials of the
architecture and furnishings, adjustable lighting when available, lighting types, distances to
windows, and the spaces' ambient temperature.

Surveys
This study's surveys were designed to consider individual overall satisfaction with their
positions, workstations, ability to collaborate, and where they would consider the best, most
productive improvements to the general office environment.
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The survey questions addressed four categories of the nature of the current individual
workstations and office environments: privacy, satisfaction, collaboration, and physical
attributes. The physical attributes then considered seven distinct characteristics of workstations,
including the amount of space, proximity to colleagues, Indoor Environmental/Air Quality,
choices of spaces, quality of the workspace, light, and furniture.
The surveys used a 7-point Likert scale rating system for most questions to build a
quantitative data set. They were followed by open-ended questions that granted researchers a
qualitative perspective to the data. The 7-point scale is considered more accurate in describing
the measure of participants’ evaluation, especially in electronically-distributed usability
questionnaires (Finstad, 2010). The qualitative responses add a breadth of understanding to the
data set and help determine correlations (Vaux & Wang, 2020b).
The purpose of the second survey was to determine whether there was a statistically
significant change in satisfaction and perception from the office to the WFH setting. There was
a 50% reduction in response rate from Survey I to Survey II, so the sample from SI was filtered
by team, gender, age, and years at the company to pair data gathered from SI and SII. Then,
paired Wilcoxon tests with a 95% confidence interval were used to explore the change in office
space perception to remote working.
Survey I
The first questionnaire consists of 35 satisfaction-related questions with a 7-point scale
and open-ended questions about improvements, including demographic questions. Lower scores
signify dissatisfaction, while higher scores represent satisfaction or agreement. Questions were
inspired by the questionnaire utilized in a previous, thorough workplace study of Kim & de Dear
in 2013.
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The first online survey was distributed using Qualtrics software via an anonymous link
distributed to the participants. Participants were encouraged by their employer to participate and
answer each question honestly.
Questions from Survey I are included in Table 1 alongside their corresponding assessed
categories—the open-ended responses from Survey I allowed researchers to receive perceptions
in the participants’ own words. The open-ended questions for this survey included 1) If more
collaborative spaces were to be included in our office, they should be located where? and 2) I
think our current office space could be improved by…
Table 1. The Survey I questions and categories.
CATEGORY:
PRIVACY

SATISFACTION

COLLABORATION

AMOUNT OF
SPACE

PROXIMITY
CHOICE OF SPACE

QUESTIONS:

I am satisfied with my personal level of visual privacy at my current workstation.
I am satisfied with my personal level of acoustic privacy at my current workstation.
I am satisfied with my current workstation.
I am satisfied with my current level of stress from my work-related duties.
I am satisfied with my current ease of technical support at work.
I am satisfied with my current position.
I am satisfied with my current position-related duties.
I am satisfied with my current job performance.
My current workstation's proximity to my colleagues' encourages collaboration.
I am satisfied with my current level of connection with coworkers.
My current workstation easily supports collaborating with other teams in the office
when necessary.
I am satisfied with my current level of emotional support at work.
I am satisfied with the number of collaborative opportunities in our current office.
My current workstation allows for effortless interaction with my teammates.
My current workstation allows for effortless interaction with coworkers outside of my
team.
My current workstation has enough space for me to maintain personal organization.
My current workstation has enough space to prioritize daily tasks.
My current workstation provides enough storage for my daily equipment, including
personal items such as a coat, purse, and/or backpack.
My current workstation's proximity to my colleagues' encourages collaboration.
I am satisfied with my proximity to coworkers regarding my ability to perform focus
work.
I bring my lunch to work most days.
I am satisfied with my current available choices for workspaces for my different
types/tasks of work.
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Table 1. Continued
CATEGORY:
CHOICE OF SPACE
CONTINUED

IEQ & IAQ

QUALITY OF
SPACE
QUALITY OF
LIGHT
FURNITURE

QUESTIONS:
I am satisfied with my personal level of productivity when working in casual settings,
like a sofa or lounge seating area.
I am satisfied with my current choices of where to eat lunch at work.
I am satisfied with the current amount of team engagement space in our office.
I am satisfied with the air quality of my current workstation.
I am satisfied with the smell of my current office space.
I am satisfied with the temperature of my current workstation.
The current office environment supports independent work essential for my position.
I am satisfied with my opportunities to personalize my workstation with photos,
mementos, or inspirational images.
I am satisfied with the amount of daylight I receive at my workstation.
I am satisfied with the level of adjustable lighting at my current workstation.
I am satisfied with the comfort level at my current workstation (IE. Chair, desk,
computer, telephone, and other necessary equipment).
I am satisfied with the quality of furniture in my current workstation.

Survey II
The second survey was distributed in the same manner on Qualtrics software via an
emailed anonymous link. The second survey questions covered the same four categories of
individual workstations' nature and the subdivided areas of physical attributes' qualities. It
consisted of 36 questions with the same 7-point scale Likert scale ratings, multiple-choice
questions, and open-ended questions.
As one of the offices remained open to workers who preferred not to work remotely, the
second survey included a branching question to filter respondents who continued to utilize the
office from those in WFH setups. As there were no significant changes to the office environment
since the initial survey, those who worked from the office were not asked some questions as
those in WFH settings. The questions for Survey II are in Table 2 with their corresponding
assessment categories.
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The multiple-choice questions for survey II considered more concrete aspects of the
physical remote-working setups. The options provided were suggested dimensions to better
understand possible environmental correlations with perceptions of satisfaction and productivity.
These questions are included in Table 3. The single open-ended question was asked to gain a
clearer understanding of the employee’s remote working setup, it stated: “In a few sentences,
briefly describe your remote working setup. (IE. I work at the dining room table and sit on the
dining room chairs. At the end of the workday, all work items, like a lamp and my computer, are
removed from this space and I set them back up every morning.)”
Table 2.The Survey II questions and categories.
CATEGORY:
PRIVACY

SATISFACTION

COLLABORATION

AMOUNT OF
SPACE

PROXIMITY

QUESTIONS:

those with ** next to the questions were only asked to participants in WFH settings

I am satisfied with my personal level of visual privacy at my current workstation.
I am satisfied with my personal level of acoustic privacy at my current workstation.
**I frequently experience noise/audio disruption in my WFH setup.
**I am satisfied with my current workstation in my WFH experience.
**The WFH environment supports work essential for my position.
I am satisfied with my current level of stress from my work-related duties.
I am satisfied with my current level of emotional support from my work colleagues.
I am satisfied with my current ease of access to technical support.
I am satisfied with my current position and work-related duties.
I am satisfied with my current job performance.
I easily manage to focus on work during the workday.
I am satisfied with my current level of connection with coworkers.
My current work setup easily supports collaborating with other teams when necessary.
I am satisfied with the current amount of collaborative and team engagement opportunities
as we work remotely.
My current work setup allows for effortless interactions with those sharing my space
(coworkers, family members, housemates, pets, partners, etc.).
I find my team leaders approachable and available while we work remotely.
I perceive my colleagues to be available when conversations are necessary.
**My current workstation has enough space for me to maintain personal organization.
**My current workstation has enough space to prioritize daily tasks.
**I eat lunch at my work setup daily.
My current workstation is separate from the main areas of the home/building in which I
work.
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Table 2. Continued
CATEGORY:

CHOICE OF SPACE

IEQ & IAQ

QUALITY OF
LIGHT
FURNITURE

QUESTIONS:

** denotes questions asked only to participants in WFH settings

I am satisfied with my opportunity to work at the same setup every day.
When different tasks allow, I often move from one area to another.
I am satisfied with my personal level of productivity when working in casual settings, like a
sofa or lounge seating area.
**I am satisfied with the air quality of my current WFH workstation.
I am satisfied with the temperature of my current work setup.
I am satisfied with my personal level of visual privacy at my current work setup.
I am satisfied with the amount of daylight I receive at my workstation.
**I have a window near my work setup.
**I am satisfied with the level of adjustable lighting at my current workstation.
**I am satisfied with the comfort level at my current workstation (IE. Chair, desk,
computer, telephone, and other necessary equipment).
**I am satisfied with the quality of furniture in my current WFH setup.
** I utilize a second monitor in my WFH setup.

Table 3. The multiple-choice questions of Survey II.
Assuming the door height is 7’-0”, the ceilings of my current
WFH setup are:

a) 7’ 6” – 8’
b) 8’ – 9’
c) 9’ – 10’
d) 10’+

The total area of my WFH setup is roughly:

a) less than 12 square feet
b) 12 square feet (about 3’x4’)
c) 30 square feet (about 5’ x 6’)
d) greater than 30 square feet (7’ x 7’ or
more)
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CHAPTER 4.

RESULTS

This chapter presents the data analysis results from the literature's systematic review,
both surveys, and the field investigation. Consideration of the user’s experience in the built
environment is the cornerstone for the successful design of environments. Therefore, the
following results are categorized by the desired outcomes, with each correlating design
intervention to those outcomes. To build upon the literature, survey results about workers’
perceptions of these outcomes are grouped with the systematic review results.
The field study results are presented with a plan view of the offices, annotated by average
size and to which area a team belongs.
The initial assessment of the survey data included determining the mean response scores
to the various questions. The mean scores’ representation of the average ratings per question and
category. The higher the score, the more positive or agreeable the perceptions of the
interventions. The lower the score, the more negative or less agreeable perceptions. While means
scores can be affected by outliers scores, if the standard deviation is within ±2 of the mean, they
are still accurate representations.
Survey responses comparing SI and SII utilized Wilcoxon tests to determine a
statistically significant change over time. The tests first separated paired questions into
categories of privacy, collaboration, physical environment, and satisfaction. Next, the results
were compared on a question-by-question basis for a closer perspective at potential changes.
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Systematic Review Results:
Search Results
The flow chart in Figure 3 shows the process of finding articles and narrowing them by
context into the study. The Google Scholar search produced 24 results, and the EBSCOhost
generated 25. Fourteen articles were duplicates, and the remaining were screened by title and
abstract for relevance.
The total articles considered for the systematic review included 13 empirical studies.
Figure 1 shows the chain of results and screening methods to arrive at the remaining 13 articles.
One study was from 2007 (Peponis et al., 2007); otherwise, all were written between 2015-2019.
One was a previously conducted systematic review of the impact of the ABW on the health,
work performance, and perceptions of employees (Engelen et al., 2019). It was included for its
thoroughness and similarity of articles.
The included studies’ sample sizes range from 12 employees within a single department
to 930 respondents of a corporation’s survey. The included previously conducted systematic
review included a sample range of 12- 11,799 participants. Most of the independent studies, six,
were post-occupancy in nature (Babapour, 2019; Babapour et al., 2018; Haapakangas et al.,
2018; Hoendervanger et al., 2018; Lusa et al., 2019; Zamani & Gum, 2019). Five surveys
provided a baseline dataset before an ABW implementation (Brunia et al., 2016; Gerdenitsch et
al., 2018; Haapakangas et al., 2019; Peponis et al., 2007; Rolfö et al., 2018). One study included
a comparative analysis of a set of workers within a traditional office to others of the same
organization and department in an ABW, with a one-time data collection (Wohlers et al., 2019).
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One systematic review was included within the study as it was already a collated assessment of
various physical interventions of the ABW (Engelen et al., 2019).
The systematic review included within this study’s results utilized a few of the same
studies to research the health effects experienced by the workplace environment’s various
interventions. Because their search terms and research questions were different, the duplicate
articles were assessed for their relevance to this study in supporting productivity and satisfaction.

Physical Interventions and Work-Related Outcomes
The environmental interventions from this study totaled a list of 11 interventions.
Tabulation of the work-related outcomes produced a list of 10 desired responses that are
typically a goal of implementing an ABW. Their positive and negative correlations are shown in
Table 4.
Table 4 explains how the interventions employed for those reasons affect workers’ health
and wellbeing by charting the physical interventions and their correlations with work-related
outcomes. The table illustrates the unintended effects of the interventions and reveals where
more research is needed to support the organizations’ desired results and individual workers’
wellbeing.
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Figure 3. Flow diagram of the systematic review process.
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Table 4. Physical interventions and their correlated work-related outcomes.

Communication
Communication was measured by ease of interaction within and between teams of the
organization. Haapakangas et al. (2019) stressed the importance of considering the type of office
from which organizations were relocating before concluding the ABW’s success in improving
communication within and between teams. For example, their sample consisted of four separate
traditional offices (private and enclosed offices, 2-3 person rooms, conference rooms, and open
plan) of a single organization. The comparative analysis of 3 months and 12 months postrelocation findings to their baseline assessment showed an increased potential for more
significant short and long-term adverse communication effects of moving to an ABW for
employees from private offices over those relocating from open-plan offices. The adverse effects
are likely due to the transition to an office with less privacy and an increase in visibility.
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Multiple studies confirmed that communication is perceived as challenging within the
ABW when individuals can freely move about the open-plan hot-desk (Haapakangas et al., 2019;
Rolfö et al., 2018). Although there was no numerical change in the reported ease of
communication between teams in the survey responses, Rolfö et al. (2018) recorded increased
frustration in locating team members from their follow-up interviews. Haapakangas et al. (2019)
echo this in stating the variances of visibility, acoustic control, and proximity make it more
challenging to locate team members.
Conversely, Babapour (2019) concluded with one case organization that increased
visibility of colleagues working in generally caused workers to perceive their colleagues as more
available than previously, thus improving face-to-face communication. However, another
organization from their study suggested that too close proximity to colleagues and lack of rulefollowing within different zones of the ABW caused antagonism between colleagues, thereby
decreasing communication.
Lusa et al. (2019) suggest that an environment’s acoustic properties may affect the
communication between workers depending on their nature. For instance, someone more
inclined to social interaction would naturally feel freer to converse and communicate with
colleagues in a loud environment that may not be or feel natural to others.
Satisfaction
Reported satisfaction levels showed a significant change in overall satisfaction with self
and jobs in many studies. Rolfö et al. (2018) reported a considerable rise from their baseline
survey with the implementation of the ABW. Specific interventions associated with this rise in
satisfaction included views to the outside, increased acoustic solutions, and back-up
workstations. The back-up workstations were also correlated with lower reported satisfaction in
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employees. These spaces were somewhat removed from the open-plan area, had only one
monitor, and were partially enclosed. Their initial purpose was to serve as an area to work should
the open-plan area be filled or a place to retreat if someone needed to make a phone call. Those
who nested in these areas experienced increased satisfaction, while those unable to use them
because of the nesting habits reported lower satisfaction levels. All the other spaces of the ABW
experienced nesting to a degree, but it was more prevalent in the back-up areas because of their
privacy. Different workspaces had specific chairs, additional lighting, and other items brought in
by users who found the transition to new workplaces an obstacle to conducting their work.
Therefore, they would customize a workspace to their liking and claim it as their own by leaving
the furnishings or other materials behind to claim the spot for the following day.
Conversely, Wohlers et al. (2019) noted that when all types of spaces in the ABW are
used appropriately, there is a positive correlation between worker self-satisfaction and job
satisfaction. The more time workers had to acclimate to the ABW and agree upon a code of
conduct within the workplace, the greater satisfaction in 2 of the 4 case organizations in
Haapakangas et al.’s (2019) ’s study. Similarly, Babapour (2019) reported worker satisfaction
with themselves and their jobs/positions increased when they were allowed to improve their
workplace environment via feedback tools and forums to discuss potential improvements.
Babapour continued by implying that satisfaction, in general, has a knock-on effect; that when
communication was flowing more easily because of this increased satisfaction, workers
continued to feel more satisfied.
Lusa et al. (2019) determined that general workplace satisfaction was associated with
one’s ability to recover from stressful events at work. They also reference another study,
Lindberg et al., (2018), in which participants in open-offices were measurably more active and
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physically less stressed. This connection between increased activity and one’s ability to recover
from stress implies an increase in satisfaction with the work environment and work.
Productivity
Productivity, measured as one’s ability to generate output, is perhaps the most significant
predictor of individual and organization success. Studies have proved that multiple physical
interventions can contribute to a perceived rise in productivity. Haapakangas et al. (2018)
concluded with empirical evidence that privacy is a crucial influence on perceived productivity
rates, correlated positively and negatively with the amount of privacy employees have. This
parallel accounted for independent and collaborative work, as productivity rates were also
associated with switching work environments from one activity to another. Territoriality has long
been established as a predictor of satisfaction and productivity within the workplace. Still,
Haapakangas et al. ( 2018) reported it less important than privacy and communication, thus
confirming the benefits of switching workspaces throughout the day. Successfully switching
workspaces implies a desire to utilize them correctly.
Multiple studies emphasize the positive impact on productivity when workspaces are
utilized correctly across the user groups (Brunia et al., 2016; Wohlers et al., 2019). Brunia et al.
(2016) also referenced multiple studies of technology developed specifically to ensure
availability of workspaces, allowing employees easy transitions between locations, control, and
the ability to choose one’s work environment, thus increasing output. This understanding agrees
with Wohlers et al. (2019), who reported a consensus that all spaces of the ABW can be
beneficial and contribute to increased productivity when used appropriately across the board.
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Multiple studies concluded that individuals perceived a rise in productivity when
acoustic solutions were strategically employed and when semi-enclosed back-up spaces were
provided and readily available to reduce distractions (Brunia et al., 2016; Rolfö et al., 2018).
Peponis et al. (2007) confirmed that proximity to colleagues within and between teams
encouraged more spontaneous conversations, thereby developing more creative solutions and
producing high-quality work.
Focus Ability and Concentration
The ability to perform focus work appears highly dependent upon physical interventions.
Brunia et al. (2016) found that the small, enclosed private workspaces provide an adequate
environment to focus on tasks and that these were highly sought-after workspaces.
Levels of focus ability and concentration were heightened when appropriate acoustic and
privacy solutions were employed within the open-plan areas (Babapour, 2019; Brunia et al.,
2016; Engelen et al., 2019; Hoendervanger et al., 2018; Rolfö et al., 2018; Wohlers et al., 2019).
One study confirmed that even when negative perceptions of focus ability occurred at the onset
of relocation to an ABW, it improved when workers could request additional privacy and
acoustic interventions to improve the space (Babapour, 2019).
Collaboration
Teams were reported to have nested in groups within the open plan environment, which
would cause visual and acoustic distractions for others working in the area. In one study,
respondents reported a desire to use mobile partitions to increase privacy and lower aural
distractions (Babapour, 2019). It is important to note that teams said to be nesting in the openplan areas found it much more conducive to productive collaborative work to have larger spaces
to work together in a designated area. The open area’s openness and high visibility of colleagues
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are associated with a perceived increase of collaborative opportunities (Haapakangas et al., 2019;
Rolfö et al., 2018; Zamani & Gum, 2019). Other studies suggest that choosing a work location
by preference alone may be correlated with the increased collaboration as enclosed spaced and
increased privacy also provided better collaborative opportunities (Babapour, 2019; Gerdenitsch
et al., 2018).
In their longitudinal study model, Haapakangas et al. (2019) reported initial findings of
difficulty collaborating due to difficulty locating team members. However, in two of the four
offices from their sample, marked improvements were noted in the 12-month follow-up,
suggesting that workers acclimated to the new environment or developed other strategies to
optimize collaboration. However, it does signify that not all offices will have the same responses,
and therefore findings must be flexibly considered in future applications.
Internal Mobility
Internal mobility is one’s perception of freedom to move around within the workplace
during a typical day without feeling specific spaces are restricted or off-limits. It is mentioned as
a critical predictor of the success of ABW because it is the emotional intelligence that allows
workers to make the best use of the variety of spaces freely and is supported by the
organization's workplace culture (Hoendervanger et al., 2018). While not necessarily a long-term
objective for workers, internal mobility is positively correlated with feelings of self-satisfaction
and organizational satisfaction. Both are key for individual and collaborative success.
The ABW both positively and negatively influenced internal mobility. The most
frequently cited reason for dissatisfaction with the requirement of switching workstations were
technology-related concerns. The time and effort required to disconnect, reconnect and update
the software to use various available workstations were cumbersome for workers, thereby
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deterring them from freely switching workstations, even when tasks suggested they should
(Brunia et al., 2016).
Another deterrent to appropriately switching from location to location included
insufficient storage space in lockers or provided backpacks. The lockers require workers to carry
a wide selection of materials throughout the workday (Babapour, 2019). It would lead to nesting
habits and a simple refusal to comply with the workplace’s official use rules (Rolfö et al., 2018).

Case Study Results
The following section presents the results of the field study and two surveys from the
case organization. Significant themes are described through the survey questions, and the field
study results and photos are documented to provide context for understanding the results.
Field Study Results
The field study’s collected images and reports are collated here to provide context to
understand the survey results. Workstations, collaborative spaces, and socialization areas are the
three large categories of types of environments, so the results are also shown in this way. The
photographs are annotated with A, B, or C on the existing offices' plans to establish these spaces'
current relationships. Figure 4 describes the private workstations' design interventions for
employees and notes the average area in square feet per team.
Office location A serves most teams, including Sales, Production, Accounting, and
Design/Marketing. Location B serves the tech team. Each team’s location is noted on the plans
(Figure 7) through shaded distinguishing colors that assist in understanding the current
environment.
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Figure 4. Collected images of personal workstations and socialization areas from the field study of the existing offices.
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Figure 5. Collected images of socialization spaces from the field study of the existing offices.
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Figure 6. Collected images of formal collaboration spaces from the field study of the existing offices.
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Figure 7. A plan of the existing offices with
corresponding markers for the identified types of
spaces from the field study of the existing offices.
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Survey I – Assessment of the existing offices before COVID-19
Participation from Survey I was high, as 34 total invitations to participate were sent via
email. The results from the first survey were gathered in January of 2020. The total number of
respondents was 32, with 80% of the organization responding to the prompts. The demographics
are in Table 5.
Table 5. Demographics for Survey I.
DEMOGRAPHICS FOR SURVEY I

N=32

21
53.1%
Three years, two months

Age (mean years)
Sex (male)

Average years with the company

Participants were 21 years old, on average, with one participant in their 55. There are
almost equal numbers of male and females in the company spread across the five teams, 46.9%
are women and 53.1% are men. The company has slowly expanded over the years, but in recent
years has begun to hire more to suit their growing business. For this reason, the average term of
participants is three years, two months.
Table 6. SI results.
SI Results
Category
Privacy

Satisfaction

Question

Mean

SD

Min/Max

Median

I am satisfied with my personal level of visual privacy
at my current workstation.

5.19

1.84

1/7

6

I am satisfied with my personal level of acoustic
privacy at my current workstation.

4.71

1.74

1/7

5

I am satisfied with my current workstation.

5.06

1.88

2/7

6

I am satisfied with my current level of stress from my
work-related duties.

4.87

1.88

1/7

5

I am satisfied with my current ease of technical
support at work.
I am satisfied with my current position.
I am satisfied with my current position-related duties.

5.48
5.94
5.74

1.27
1.34
1.48

3/7
2/7
2/7

6
6
6
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Table 6. Continued
Satisfaction
Continued

Collaboration

Physical
Attributes

I am satisfied with my current job performance.

5.77

1.15

3/7

6

I am satisfied with my current level of connection
with coworkers.

5.58

1.5

1/7

6

My current workstation easily supports collaborating
with other teams in the office when necessary.

4.71

1.85

1/7

6

I am satisfied with my current level of emotional
support at work.

5.39

1.7

1/7

5

4.7

1.66

1/7

6

My current workstation allows for effortless
interaction with my teammates.

4.65

1.81

1/7

4

My current workstation allows for effortless
interaction with coworkers outside of my team.

4.13

2.12

1/7

5

My current workstation has enough space for me to
maintain personal organization.

5.45

1.64

2/7

4

My current workstation has enough space to prioritize
daily tasks.

5.74

1.34

2/7

6

My current workstation provides enough storage for
my daily equipment, including personal items such as
a coat, purse, and/or backpack.

4.77

2.12

1/7

6

My current workstation's proximity to my colleagues'
encourages collaboration.

5.58

1.6

1/7

5

5.13

1.6

1/7

6

4.39

1.74

1/7

4

5.48

1.52

3/7

5

5.42
5.68

1.62
2.05

1/7
1/7

5
7

4.77

2.04

1/7

5

4.81

1.77

1/7

5

I am satisfied with my current choices of where to eat
lunch at work.

4.97

1.8

1/7

5

I am satisfied with the current amount of team
engagement space in our office.

4.26

1.76

1/7

4

The current office environment supports independent
work essential for my position.

5.06

1.74

1/7

5

I am satisfied with the amount of collaborative
opportunities in our current office.

I am satisfied with my proximity to coworkers
regarding my ability to perform focus work.
I am satisfied with the temperature of my current
workstation.
I am satisfied with the air quality of my current
workstation.
I am satisfied with the smell of my current office
space.
I bring my lunch to work most days.
I am satisfied with my current available choices for
workspaces for my different types/tasks of work.
I am satisfied with my personal level of productivity
when working in casual settings, like a sofa or lounge
seating area.
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Table 6. Continued
Category

Physical
Attributes
Continued

Question

Mean

SD

Min/Max

Median

I am satisfied with my opportunities to personalize
my workstation with photos, mementos, or
inspirational images.

6

1.34

3/7

7

I am satisfied with the level of comfort at my current
workstation (IE. Chair, desk, computer, telephone, and
other necessary equipment).

5

1.81

1/7

5

I am satisfied with the quality of furniture in my
current workstation.

5.19

1.77

1/7

5

I am satisfied with the amount of daylight I receive at
my workstation.

3.81

2.33

1/7

3

3.87

1.56

1/7

4

I am satisfied with the level of adjustable lighting at
my current workstation.
Denotes a paired question between SI and SII

Initial analysis results of SI are in Table 6. The Likert Scale ratings are described through
the organization’s overall means scores, standard deviation, minimum/maximum values, and
median values. From the 7-point scale ratings, scores of 1-3 are interpreted at low-level
satisfaction or not accurate. Scores of 5-7 are interpreted as high-level satisfaction or true. Any
score of 4 is considered a neutral attitude. This general data set, descriptive of the whole
organization’s perceptions, provides an initial frame of reference of their current office's
efficacy.
Table 7. Responses from the open-ended SI questions.
More collaborative spaces should be located:
Written Responses:

# of Responses

More collaborative spaces should be located:
Written Responses:

# of Responses

•
•
•
•

away from workstations
near main areas or centrally
near workstations
designated team areas

•
•

in multiple places throughout the office
as a conference room

4
3
3
2

1
1
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Table 7. Continued
More collaborative spaces should be located (continued):
•

•

in isolated area
away from developers

1
1

I think our current office space could be improved by…
Written Responses:
•
•
•
•
•
•
•
•
•
•
•
•
•

separate conference space
gym space
inspiring interiors that project the company’s branding and mission
design studio
sound privacy
designated break space
more parking spaces
more open, more collaborative (and equipment to support collaboration), more
windows, comfy chairs
more bathrooms
quiet room/nursing room
green space/natural light
greater accessibility in the entirety of space for those with physical limitations,
including storage area.
larger refrigerator and another microwave

# of Responses
4
4
4
4
3
3
2
2
2
2
2
1
1

Responses from the two open-ended questions of SI were edited only to combine those
expressing similar perspectives and are shown in Table 7. The written responses in the first
question of Table 7 tell where within the office landscape participants would like to see a wider
variety of spaces. Similar responses were collated into one cohesive descriptive suggestion. Four
individuals would like collaborative spaces separate from primary workstations, while three
other individuals suggested they should be close to workstations. Three agree that they should be
located near the main areas of the office. Different unique responses suggest multiple spaces
throughout the space or a specific use as a conference room.
Suggested improvements also included four requests for separate conference space. There
were also four requests for a gym area to use before and after hours and during lunch breaks, an
independent design studio for the Design/Marketing team, and inspiring interiors that embodied
its brand and message. There were three requests for a designated break and collaborative spaces
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with comfortable furniture and lounge chairs. Notably, there were also multiple requests for
increased acoustical privacy.
Results from SI were divided by team. With the high level of participation, the results are
considered highly indicative of employee perceptions about the workplace. Teams in Office A
are similar in many spatial qualities, with few fully enclosed offices, while the majority in Office
B, with members of just the Tech team, are in enclosed offices. This information is meaningful
to consider when initially viewing the results of mean scores, as the Tech’s scores are generally
higher.
Figure 8 divides the SI results by team and categorically depicts each team’s mean
scores. The sample size of each team is noted within the legend. Showing the results in this way
aids in understanding the perceptions of specific environmental factors for each team’s unique
location. Tech, which has a majority of private offices, reported the highest scores for nearly
every category. The exceptions to this include the quality of light and the IEQ/IAQ of
workspaces, where Accounting gave the highest mean scores. Conversely, Design/Marketing
generally reported the lowest perceived scores for each category, the exceptions being quality of
light, where only Accounting reported lower scores. Sales reported scores about neutral for every
category, though no mean score of the Sales team reached above 6. Privacy had the broadest
range of mean scores, from Tech, who reported a mean score above six, to Design/Marketing,
who gave a mean score of below 3.
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Figure 8. SI category means scores divided by team.
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Survey II – Remote working and continued office use
Participation from Survey II was 50% of the organization’s total workforce. The 34 total
invitations to participate were sent via email. The second survey results were gathered in January
of 2021, one year after the initial questionnaire. The total number of respondents was 17, with
50% of the organization responding to the prompts. Of the total participants, eleven are working
remotely from home, and six continue to use the existing offices. The demographics are in Table
8, and initial survey results of mean, standard deviation, minimum/maximum, and median values
are shown in Table 9.
Table 8. Demographics for Survey II.
DEMOGRAPHICS FOR SURVEY II

N=17

23
52.3%
Two years, eight months

Age (mean years)
Sex (male)
Average years with the company

Participants were 23 years old, on average, with two participants at 55. Of those who
participated in SII, 47.7% are women, and 52.3% are men. The participants’ average time at the
company stayed close to the average time as SI at two years and eight months.
Table 9. SII Results.
SII Results
Category Question

Privacy

Satisfaction

Mean

SD

Min/Max

Median

I am satisfied with my personal level of
visual privacy at my current work setup.

6.05

1.45

2/7

7

I am satisfied with my personal level of
acoustic privacy at my current work setup.

5.26

2.01

1/7

7

I frequently experience noise/audio disruption
in my WFH setup.

5.37

1.53

1/7

6

I am satisfied with my current workstation in
my WFH experience.

6.27

0.9

4/7

6
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Table 9 Continued
Category

Satisfaction
Continued

Question
The WFH environment supports work essential
for my position.

Mean

SD

Min/Max

Median

6.18

0.88

4/7

7

I am satisfied with my current level of stress from
my work-related duties.

5.53

1.32

1/7

6

I am satisfied with my current level of emotional
support from my work colleagues

5.53

1.35

3/7

6

I am satisfied with my current ease of access to
technical support.

6.37

0.68

5/7

7

5.47
5.95

1.6
0.78

1/7
5/7

6
5

5.79

1.31

1/7

6

5.47

0.85

3/7

6

5.37

1.2

3/7

6

5.21

1.47

2/7

6

5.26

1.39

2/7

6

6.32

0.8

4/7

7

My current WFH setup has enough space for me
to maintain personal organization.

6.64

0.67

5/7

7

The current WFH setup has enough space to
prioritize daily tasks.

6.55

0.93

4/7

7

I eat lunch at my work setup daily.

4.82

2.04

1/7

5

I perceive my colleagues to be available when
conversations are necessary.

6.26

1.02

2/7

6

I am satisfied with the air quality of my current
WFH setup.

6.21

0.95

5/7

7

I am satisfied with the temperature of my current
work setup.

3.79

2.03

3/7

7

4.79

1.48

2/7

7

6.21

0.95

3/7

7

5.84

1.23

1/7

4

I am satisfied with my current position and workrelated duties.
I am satisfied with my current job performance.
I easily manage to focus on work during the
workday.
I am satisfied with my current level of connection
with coworkers.

Collaboration

Physical
Attributes

My current work setup easily supports
collaborating with other teams when necessary.
I am satisfied with the current amount of
collaborative and team engagement opportunities
as we work remotely.
My current work setup allows for effortless
interactions with those sharing my space
(coworkers, family members, house mates, pets,
partners, etc...).
I find my team leaders approachable and
available while we work remotely.

I am satisfied with my personal level of visual
privacy at my current work setup.
I am satisfied with my opportunity to work at the
same setup every day.
When different tasks allow, I often move from
one area to another.
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Table 9. Continued
Category

Question
I am satisfied with my personal level of
productivity when working in casual settings, like
a sofa or lounge seating area.

I am satisfied with the level of comfort at my
current WFH setup (IE. chair, desk, computer,
telephone, and other necessary equipment).
Physical
I am satisfied with the quality of furniture in my
Attributes
current WFH setup.
Continued
I utilize a second monitor in my WFH setup.
I have a window near my work setup.
I am satisfied with the amount of adjustable
lighting at my current WFH setup.
I am satisfied with the amount of daylight at my
work setup.
My current workstation is separate from the main
Proximity
areas of the home/building in which I work.
Denotes a paired question between SI and SII

Mean

SD

Min/Max

Median

5.94

1.3

1/7

6

5.64

1.96

2/7

7

5.55
5.58
6

2.34
1.76
2.24

1/7
4/7
1/7

7
7
7

5.55

1.81

2/7

6

5.58

1.76

1/7

6

3.91

2.47

1/7

3

Initial analysis results of SII are in Table 9. The Likert Scale ratings are described
through the organization’s overall means scores, standard deviation, minimum/maximum values,
and median values. The lowest-rated question asked about perceived satisfaction with the
temperature of their WFH setups. It received a rating of 3.91, lower than a neutral rating by.09,
and the highest SD in scores at 2.47. The lowest median score question asked about the
workstations' location in relation to the main spaces of the rest of their homes. It received a low
score of 3, meaning that most workspaces were near the homes' main areas.
Table 10. The multiple-choice questions of Survey II and their responses.
Assuming the door height is
7’-0”, the ceilings of my
current WFH setup are:

a) 7’ 6” – 8’
b) 8’ – 9’
c) 9’ – 10’
d) 10’+

# Of
Responses

The total area of my WFH setup is roughly:

# Of
Responses

5
1
4
1

a) less than 12 square feet
b) 12 square feet (about 3’x4’)
c) 30 square feet (about 5’ x 6’)
d) greater than 30 square feet (7’ x 7’ or
more)

1
2
1
7
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The multiple-choice questions (see Table 10) were answered only by those in WFH settings and
revealed a range of work area spaces. The table provides a clearer understanding of the average
environments of the 11 participants in WFH settings. Most are in rooms greater than 30 square
feet in area with higher than 10’ ceilings.
Most WFH environment participants worked from spaces of traditional residential ceiling
height between 7’6”-10’. Most workstations were larger than 30 square feet, similar in scale to
the total size of the smallest workstations in the existing offices.
Table 11. Write-In responses that describe participants' WFH setups.
In a few sentences, briefly describe your remote working setup.

I work in my currently unfurnished formal dining room with my personal desk and office chair
set against a wall at the far end. The office-issued equipment, including the computer and
monitors, are left in place. The "office" furniture is not removed at the end of the day.
My workstation varies depending on the day and what I am working on. Sometimes I sit on
the couch at a table and work with just one monitor. Other times I am at a standing/sitting desk
with two monitors. The station in which I work depends on if I feel like I need multiple
screens or not for what I am testing and/or working on, or if I will be in a lot of meetings on
that day or not.
I work in a dimly lit, open-plan living room with a large L-desk in the corner near a window
that is rarely open. All work gear, equal to or better than office, persistently visible/available
for use. It's been a bit like having college programming homework, which is pretty sweet for a
job.
A bench that runs the room's length holding a computer with two monitors, a laptop with a 2nd
monitor, and a laser printer. With available workspace in between. The bench has more room
empty than the desk that was provided at work. The setup remains in place all the time except
for moving around items in the open workspace as necessary for whatever doing at the time,
typically just a notepad in it for WFH notes.
I work in my basement that consists of a family room that is long and not as wide as a typical
family room. (More rectangular than square). My desk is in the back corner under two well
windows that don't open but allow sunlight in at the right angle. The desk is in the back corner.
It is purposedly in this corner, so the only time I'm in this space is during work.
I set up an office in a room in the basement of my home. The room stays as my office now at
all times.
I have a designated workspace/office, and all work items remain in place to be used daily.
We made a double desk a few years ago that I now work at. It is the same desk (Double desk)
that my fiancé has his computer at. He does not work from home. The desk is in the main
living area of our home.
My stand-up desk is in the corner of my room, next to the window, bulletin/dry erase board. I
have a shelf next to my desk with filing cabinets and organizers. My chair is comfortable and
adjustable. I usually stand in the afternoon. I open my shades for light in the afternoon.
I have my desk in my room that I work at from time to time. I also utilize the living room and
communal spaces when I don't have meetings to interact with others that I live with.

Team
Tech
Tech

Tech

Tech

Tech

Sales
Sales
Production
Production
Production
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General descriptions of WFH settings were provided with an open-ended prompt: “In a
few sentences, briefly describe your remote working setup. (IE. I work at the dining room table
and sit on the dining room chairs. At the end of the workday, all work items, like a lamp and my
computer, are removed from this space, and I set them back up every morning.).” The given
descriptions in Table 11 reveal more insight into how participants have transitioned their spaces
to WFH. Tech provided the most descriptive WFH setups with 5 total responses, and some chose
not to respond to the prompt. Most responses use the same workstation every day, but one
participant from Production and one from Tech rotate workstations depending on what they need
to do in a day. Both noted that they only switch to other workspaces when they do not have
meetings on the day’s schedule.
To holistically understand perceptions of remote working setups, SII results were first
divided by team for each category and shown in Figure 9. The sample size of each team is noted
within the legend. Due to some questions only directed at those in the WFH environment and
not those still using the office, the Accounting team had no responses for some categories.
Proximity received the lowest scores, with only a single question asked about WFH
setups’ proximity to the rest of the home's main areas. Choice of Space was the next lowest-rated
category. Each team reported means scores around 5, signifying positive perceptions though not
overwhelmingly so. Sales registered generally higher scores, giving the most positive ratings in
five of the ten categories. Their perceived satisfaction with the WFH spaces' quality was
significantly lower than other teams who reported ratings between 5.5 and 6, though still
positive, at 4.5.
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Figure 9. The SII category means scores divided by team.
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Changes in Perception
Results from SI and SII were analyzed in multiple ways to determine significant
differences. There were 17 total respondents who participated in both SI and SII. Those who
responded to SI but not the second were filtered from the results for an equal comparison. First,
the organization-wide means scores were found for each of the questionnaire’s important
categories.

Figure 10. Comparison results of SI and SII.
Figure 10. presents this comparison of the organization-wide mean scores per category
between SI and SII. Results are charted to show the varying responses to prompts on the
environmental qualities, ability to collaborate, and general satisfaction. Light shows a significant
increase, from being one of the lowest rating qualities in SI to one of the highest in SII. Choice
of space scored the highest of SII, while it rated just above neutral in SI. Collaboration also
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ranked higher in SII reporting than it had previously in SI. The Amount of Space, Quality of
Space, Furniture, and general satisfaction categories all ranked higher in SII than SI.
Next, paired questions from SI and SII were divided by category to provide broad picture
perspectives of perception changes. Wilcoxon Signed-Rank tests then analyzed the SI and SII
data to determine significant change degrees with a 95% confidence interval (see Table 12).
Table 12. The Wilcoxon Signed Rank tests from SI and SII.
Category

Question(s) **Denotes overall category score

Satisfaction

**
I am satisfied with my current workstation.
I am satisfied with my current level of stress from my work-related
duties.
I am satisfied with my current ease of technical support at work.
I am satisfied with my current position-related duties.
I am satisfied with my current job performance.
**
My current WFH setup has enough space for me to maintain
personal organization.
I am satisfied with the temperature of my current work setup.
I am satisfied with the amount of daylight at my work setup.
**

64.500
23.500

.449
.429

59.500

.322

63.000
11.500
24.500
93.000

.048
.095
.810
.196

32.500
91.000
91.500
90.000

.033
.015
.014
.251

I am satisfied with my personal level of visual privacy at my current
workstation.
I am satisfied with my personal level of acoustic privacy at my
current workstation.
**
My current work setup easily supports collaborating with other
teams when necessary.
I am satisfied with the current amount of collaborative and team
engagement opportunities as we work remotely.

43.500

.342

59.500

.322

85.500

.037

62.000

.067

102.00

.075

Environmental
Attributes

Privacy

Collaboration

Z-Value P-Value

Collaboration was substantial when compared as a categorical representation of the
responses. Satisfaction and environmental attributes produced substantial results when analyzed
question-by-question. Highlighted cells note areas of significance (p ≤ .05). As a result, the
Wilcoxon Signed-Rank test of the Collaboration category indicated that SII ratings were
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statistically significantly higher than the SI rating (Z = 85.50, p = .037), meaning the median
score of employees’ perceived collaboration increased significantly under their WFH conditions.

Figure 11. Boxplot distribution of scores for Collaboration questions in SI and SII.
Specifically, the two paired questions of this category were: 1) “My current work setup
easily supports collaborating with other teams when necessary,” and 2) “I am satisfied with the
current amount of collaborative and team engagement opportunities as we work remotely.”
Although each median score of the two questions was rated at the same level (Mdn = 6), the box
plot in Figure 11 shows the different ranges of the participant answers. Labeled are the minimum
and maximum rated responses and the medians values. Other categories of paired SI and SII
questions do not statistically show any significant shift in perception when assessed by category.
The third step aimed to reveal any significant changes in perception with each question
(Table 12). Alone, some questions indicate more positive assessments in the WFH setting than
in the office. An in-depth look at the individual questions provides further information into what
was perceived as positive or negative in each work environment. The categories were separated
into paired questions only and followed the Wilcoxon Signed-Rank test procedure. This method
allowed researchers to pinpoint which questions elicited change from the office to WFH.
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Figure 12. The boxplot distribution of scores from SI to SII in the perceived ease of
access to technical support.

Results indicated a change in perception regarding satisfaction with ease of technical
support at work (see Figure 12). The Wilcoxon Signed-Rank test of the Satisfaction category
indicated that SII ranks were not statistically significantly higher than the SI ranks (Z = 64.500, p
= .449). This means that the median score of employees’ perceived satisfaction had not increased
significantly under their WFH conditions. The median score reveals a .35 change. The P and ZValues are shown in Table 12. Of the five paired questions of the Satisfaction category, one
showed a significant change in perception. Specifically, the question “I am satisfied with my
current ease of technical support at work.” Though the highest quartile and maximum score
were the same for the rated satisfaction with ease of technical support, the boxplot in Figure 12
describes the striking jump in minimum rated scores from SI (Min. = 3) to SII (Min. = 5).
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Figure 13. A boxplot describes the distribution of scores from SI to SII regarding the satisfaction
of provided space to maintain personal organization within workstations.

Other paired question results indicated a change in perception regarding satisfaction with
the amount of space to maintain personal organization within individual workstations (see Figure
13.) The results from SI varied widely with relatively even distribution from ratings of 2 to 7
(Mdn. = 5.82). Notably, SI ranked responses were all positive with a median value of 6.64.

Figure 14. A boxplot describes the change in satisfaction with the amount of daylight in
workspaces between SI and SII.
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There was a notable change in perception regarding satisfaction with the amount of
daylight at workstations. The SI results had a slightly smaller range of scores (Min. = 2, Max. =
7) than SII (Min. = 1, Max. = 7). The median values and interquartile range illustrate the
perceived improvement in environments. As the higher end of the SI interquartile range is level
with the median value of SII scores.

Summary of Findings
Questions specific to SI remain informative about perceptions of the office environment
and can help guide design decisions. Similarly, SII questions that did not have a paired SI
question remain informative about potential improvements to the office workspace. Tables 8 and
9 present the critical values for each survey question.
General Satisfaction

Figure 15. The existing office places have been divided by team location with the team's mean
general satisfaction scores from SI and SII.
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Figure 15 presents the mean satisfaction scores per team overlaid on the team
designations within the existing offices. For each question of the satisfaction category, the
standard deviation remained within ±2 from the means scores, indicating a greater confidence in
the data’s representation. The highest perceived satisfaction regarded workers’ current positions,
with the office mean being 5.94 and a 1.34s. Tech reported the highest perceived satisfaction
with a 6.2 rating, and Design/Marketing gave a 4.17 rating a neutral rating. The lowest overall
satisfaction rating regarded workers’ perceived stress from work-related duties at a 4.87 and a
1.88s.
Six questions of SI inquired about the general satisfaction of employees. Satisfaction
related to technical support, position-related duties, current position, and current performance
generally reported positive or neutral feelings, and two questions regarded satisfaction with
workstations in general. Tech gave a favorable rating of their workstations unanimously.
Design/Marketing was lowest in overall satisfaction with workstations with one positive rating,
two negatives, and one neutral of the four total team members. Notably, Design/Marketing also
unanimously reported negative feelings about their perceived stress from work-related duties.
Eight questions of SII inquired about the general satisfaction of employees in the WFH or
hybrid workstations. All questions of this category reported positive attitudes to general
satisfaction. These questions were asked explicitly about: satisfaction with workstation,
perceived support from the workspace in carrying out tasks, emotional support from colleagues,
ease of technical support, job performance, and the ability to focus on work during the day. Two
questions received neutral ratings from the Accounts and Sales teams. The first regarded workrelated stress and Sales reported two positive ratings, one unbiased and one negative rating. The
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second regarded satisfaction with work-related duties and received one positive and one negative
response.
The Wilcoxon Tests revealed a significant change in perceived satisfaction with ease of
technical support. The boxplot in Figure 10 describes the change as scores became markedly
higher, raising the median and lower quartile scores.
Privacy
There were two questions regarding privacy for the initial survey; both reported positive
perceptions though just shy of neutral assessments. Satisfaction with privacy at current
workstations reported 5.19 companywide. However, differentiating means of privacy presented
changes in perception. Visual privacy at existing workstations had a range of scores, most
notably in the Sales team, where 50% rated their visual privacy positively, and the remaining
50% rated it negatively. The Accounts team perceived visual privacy neutrally, but acoustical
privacy had a range of perceptions with equal positive, negative, and neutral assessments for a
mean score of 3.5.
Privacy in SII had a minor variation in perception overall. The two participants of the
Accounts team perceived visual privacy as positive, though both indicated they are still utilizing
the office. They were divided in satisfaction with acoustical privacy. The Sales team
unanimously considered both acoustic and visual privacy as positive in the WFH environment.
Tech echoed the heightened privacy perceptions with five positive ratings and one negative.
Finally, production largely perceived the WFH environment as more private, with five positive
and one negative visual privacy assessment and four positives and two negative assessments for
acoustic privacy.
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Collaboration
The Wilcoxon tests determined notable change in perception within the collaboration
category of questions. Shown in Table 7 are the P- and Z-Values from the comparative analysis
of the category’s questions. Figure 10 displays the distribution of response scores for between SI
and SII for both collaboration questions. Question 1, “My current work setup easily supports
collaborating with other teams when necessary,” and question 2, “I am satisfied with the current
amount of collaborative and team engagement opportunities as we work remotely.”
The distribution indicates a significant improvement in perceived ease of collaboration,
indicated by the lesser frequency of very low scores and increase in higher scores. The median
values described in the boxplot indicate a shift from neutral scores to positive.
There were seven total questions assessing collaboration in SI. The cumulative scores of
SI divided by team present some notable findings. Design/Marketing express unanimous positive
scores to the question, “My current workstation’s proximity to my colleagues encourages
collaboration.” The same team unanimously reported negative responses to “My current
workstation allows for effortless interaction with coworkers outside of my team,” as well as the
question “I am satisfied with my current level of connection with coworkers.”
Other teams aligned with Design/Marketing on their workstation's effectiveness on
effortless collaboration with those outside of their teams. Production rated two positive scores
and five negative scores for a mean score of 3.5, and Accounts reported two negatives and one
neutral response to the same question for a mean score of 2.0. Tech responded differently, with
seven positive, one neutral, and one negative response.
Tech’s other collaboration scores were closely aligned as a team, as each question
regarding collaboration received at least six of their total nine responses as positive. Two
questions received two neutral scores and one negative. “My current workstation easily supports
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collaborating with other teams in the office when necessary,” and “My current workstation’s
proximity to my colleagues’ encourages collaboration.”
Physical Attributes
Choice of Space
Five questions of SI inquired about perceptions regarding choices of space. Tech reported
eight positive responses of the total nine in satisfaction with the variety of workspaces to choose.
Five of the nine reported positive perceptions of productivity when working in casual settings
like a sofa or lounge seating. SII included three questions regarding choice and variety of spaces.
In SII, Tech reported a 6.6 mean satisfaction in working from the same workspace every day,
with five positive responses of the five total participants. Like their SI responses of working in
casual settings, they also reported three negative responses and two positive responses to moving
work locations when tasks allow, giving a mean score of 3.4.
From SI, Production, and Sales reported four positive ratings of the variety of workspaces
available, with 3 and 2 negative responses, respectively. Production, conversely, responded with
four positive ratings of productivity when working in lounge-type spaces, with three neutral
ratings. Sales, meanwhile, reported three positive ratings of productivity in causal areas and had
two negative and one neutral response. SII’s inquiry of satisfaction with the opportunity to work
from the same space every day revealed four positive ratings from Sales, with a mean score of 7.
Similarly, they reported only one positive response and three negative responses to switching
workspaces when tasks allow. Production revealed only slightly different findings in perceived
satisfaction in working from the same location with five positive and one negative response.
However, the question regarding switching places when tasks permit elicited three positive
responses, two neutral and one negative response from Production.
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Design/Marketing unanimously reported four negative responses to the variety of
available workspaces and four positive responses to perceived productivity in causal spaces.
Design/Marketing did not elect to participate in SII. To the open-ended question asking how the
office could be improved, all four members of Design/Marketing requested a design studio in
which to collaborate that had all the necessary equipment for their work assignments.
Proximity
SI included two questions regarding the proximity of workstations to colleagues and
coworkers. The first stated, “My current workstation’s proximity to my colleagues’ encourages
collaboration.” The second said, “I am satisfied with my proximity to coworkers regarding my
ability to perform focus work.”
To the first question, Tech responded with a 5.5 mean satisfaction rating and a range of
positive, negative, and neutral responses for question one. The second received a mean score of
6, with 8 of the nine responses as positive, one being neutral. Production responded positively,
with all seven responses positive for the first question and six of the seven responses as positive,
one neutral for the second question. Sales reported a positive mean rating of six with five
positive and one negative response to their proximity to others encourages collaboration.
However, in their ability to perform focus work, Sales was divided with three positive and three
negative responses to proximity for a mean score of 5.
SII asked one question to those in WFH settings regarding their workspace's location
within their home's broader context. “My current workstation is separate from the main areas of
the home/building in which I work.” Of the four Production responses to this question, they were
unanimous in negative responses, meaning they work in their homes' primary locations. There
were four Tech responses, and two answered negatively, representing 50% also work in the main
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areas of their home. There was also one positive and one negative response from tech. Sales had
three team members who were also working separately from the home's primary areas.
Amount of Space
SI asked three total questions regarding the amount of space: two elicited notable
responses. “My current workstation has enough space for me to maintain personal
organization.” There were six total negative responses from the 32 total across the company,
giving a mean score of 5.45 for this question. Design/Marketing (average workspace area of
55sf) was divided and reported two high positive scores and two negative scores, giving a mean
score of 4.5, at just above neutral. Tech (average workspace area 128 sf) collectively gave
positive responses, and Production (average workspace area 37 sf) provided two negative
responses with five positive responses. Production’s mean score of the question overall was
neutral, meaning those who responded negatively felt strongly enough to bring the higher
positive scores down.
The second notable response regarding the amount of space was to the question, “My
current workstation provides enough storage for my daily equipment, including personal items
such as a coat, purse, and/or backpack.” Tech’s mainly private offices and more extensive
square footage garnered eight positive scores and a single neutral score. Other teams were not so
united. Production reported only three positive scores, one neutral score, and three negative
scores. Design/Marketing’s ratings were proportionately lower, with three negative scores and a
single positive; all Accounts' team members left negative scores.
Quality of Light
Two questions of both SI and SII assessed satisfaction with the quality of light. One
elicited an SI response clearly defined by team placement and office locations; “I am satisfied
with the amount of daylight I receive at my workstation.” Many of the existing offices'
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workstations were in enclosed spaces or removed from areas with direct access to natural
daylight. The SI scores were widely varied, with the median assessment being neutral at 4.12.
Production rated this communally rated their quality of light negatively, with seven negative
responses. Similarly, Tech reported five negative responses, one neutral, and only three positive
responses from the eleven.
In SII, the same question responded nearly the opposite. From the total 17 responses, four
rated their quality of daylight negatively, and thirteen reacted positively. This aligns with the
written responses to the open-ended questions, where participants would mention if they sat near
a window in their WFH environments.
Quality of Furniture
SI considered two aspects of the quality of furniture, the first was the comfort of the
existing pieces, and the second was general satisfaction with the quality. These responses were
irrespective of team, except for Design/Marketing, which decidedly revealed negative
perceptions of the furniture with three negative and one neutral response for each question. It
seems that those who rated their general satisfaction with the furniture negatively also perceived
it to be uncomfortable for other teams. Interestingly, some were satisfied with the general quality
but still considered their workspaces uncomfortable.
SII asked the same questions regarding satisfaction with furniture, though only asked
participants in WFH environments as the furnishings had not changed in the office environments
between SI and SII. Responses were overwhelmingly positive for every team that responded, and
each revealed only one negative response from each team. Some write-in responses of the WFH
setups included a brief description of furniture as “equal to or better than the office.” Others had
chosen to take the office’s furniture back home to productively work remotely, which the
organization has verified was an option at the onset of the pandemic.
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CHAPTER 5.

DISCUSSION

Overview
This chapter will discuss the collected and analyzed data from the systematic review,
field study, and surveys. The information will be related to the author’s initial research questions
to provide answers. The lessons learned from research methods offer insight into possible
solutions to discomfort in the existing ABW.
The literature review revealed the five modes of work the average person oscillates
between throughout a typical week: learn, focus, collaborate, socialize, and rejuvenate.
Understanding how these work-modes are interrelated and, at times, co-dependent provides the
outline necessary for supporting people and providing positive workplace experiences.
Reverence to the psychological and environmental influences on the propagation of social ties
presents opportunities to creatively engage workers in meaningful ways that contribute to
productive engagements and bolster a workplace culture of community and support. Focusing on
the research questions below, this study discusses and proposes typologies toward balanced
workplace design.
Research Questions
Research Question 1
What environmental factors of the office workspace and the work from home setup do
workers perceive prevents or supports workers’ focus work, collaborative work, and
socializing?
Research Question 2
How can areas for focus work, collaboration, and socialization be spatially organized to
achieve a balanced workplace between individual and collaborative activities?
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Research Question 3
How can organizations integrate the ABW model to ensure the ability to work
productively at the independent and collaborative levels?
Supporting the Five Modes of Work
With the current work nature, focus and collaborative work and socializing are more
complex than they may appear. As the literature review discovered, these general terms overlap
in a typical workday as people switch from one mode of work to another. To clarify how
interventions affect workers’ abilities to do work, it’s important to distinguish between the many
types of work.
Focus work has two forms: rigid focus and flexible focus. Rigid focus describes a state in
which workers must be highly efficient and productive due to the high level of cognitive aptitude
necessary to complete tasks. These may include tasks like data analysis, coding, writing, and
phone calls. The corresponding modes of work to rigid focus include Focus and Learn. Flexible
focus describes less cognitively strenuous tasks that may benefit from less analysis and some
casual interactions with others. Examples may include organizing files or materials, creative
work, repetitive tasks, and quick check-ins for individuals in hybrid work environments that split
time between the office and a remote or WFH setting. The corresponding modes of work include
Focus and Socialize.
Collaborative work may also be divided into more defined forms: team-based
collaboration and large group gatherings. Team-based collaboration refers to a state where
multiple workers are in a formal setting sharing ideas, proposing solutions to complex problems,
sharing client proposals, or formal project management Agile Scrums. The corresponding modes
of work to collaborative work include Focus, Collaborate, and Learn. Large group gatherings
describe more casual settings where multiple workers share information in a low-stakes scenario
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or learn new information together. Tasks may include organization-wide meetings, guest
lectures, or project showcasing presentations. All five work modes (Rejuvenate, Socialize,
Focus, Collaborate, and Learn) may be present in large group gatherings.
Casual open space is an area in which employees may escape to for a break from the
workday. Different people have different ways of taking a break, or rejuvenating. For some, it
may be through a quick exercise or stretching routine, a meditation practice, or a walk in nature.
Others may prefer to engage with others and socialize. Socializing, in fact, promotes feelings of
comradery and community within the organization, and both should be supported by the
organization’s workplace culture and environment as they create social pathways. These
pathways create means of sharing information and providing value through their inherent
opportunities to innovate (Gensler, 2008).
Productivity within the ABW heavily relies upon appropriately switching from one
environment to another when required (Haapakangas et al., 2018). As Brunia et al. (2016)
deduced, a significant hindrance to proper switching of workstations was reconnecting
technologies. This highlights an essential element of any organization to invest in seamless
technology integration and provide employees the adequate training to be successful utilizing it.
Rolfö et al. (2018) provide evidence of workers bringing in other furniture or lighting to make
workspaces more comfortable for their use. If each formal workstation were supplied with
uniformly easily adjustable furniture, lighting, and technology, perhaps this would limit some of
the nesting habits that rendered them unusable by colleagues and discouraged appropriate
workplace use policy.
Individual Rigid Focus Work
Deemed the most satisfactory and most desired workstations, private workstations are an
unavoidable component of the ABW. These workstations provide the highest amount of control
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for workers, allowing them to choose to have low visibility and little distraction from unintended
conversations. The psychological privacy afforded is enough to provide employees with the
assurance their screens are not visible by coworkers. Screen privacy nullifies perceived pressures
to look busy (Bernstein & Turban, 2018). Whether it requires a series of phone calls or complex
data analysis, people can focus on their work and control the number of interruptions from other
colleagues.
The Tech team in the case organization utilize mostly private offices. Their scores
unanimously praised the current office environment’s support of their highly detailed focus
work. They also gave high scores in SI and SII in satisfaction of visual and acoustical privacy,
reiterating the importance of both for highly focused environments. The enclosed nature of the
Tech workstations also appears to support communication between teammates. Tech reported
almost unanimously that their workstations allow for effortless interaction with teammates,
meanwhile Production, who has the smallest square feet of workspace and least amount of space
between each workstation was split in two conflicting views of the workstation’s interaction with
others. Similarly, Design/Marketing, whom also has smaller workstation footprints with few
visual barriers, reported low scores of satisfaction with both acoustic and visual privacy. They
reported the same low scores in the perceived support their workstation provides for their tasks.
This need for privacy was further supported by the multiple studies of the systematic
review supporting levels of focus ability and concentration were heightened when appropriate
acoustic and privacy solutions were employed within the open-plan areas (Babapour, 2019;
Brunia et al., 2016; Engelen et al., 2019; Hoendervanger et al., 2018; Rolfö et al., 2018; Wohlers
et al., 2019)
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Cautionary evidence, however, suggests that once workers are accustomed to the amount
of privacy, it will be difficult for them to transition to workspaces with low levels of privacy
(Haapakangas et al., 2019). A higher proportion of private workspaces and the social influence
of utilizing the more open work areas when tasks permit may increase satisfaction.
Team-Based Collaboration
The agile methodology for tech developers relies on the daily scrum to drive progress and
innovation. The scrum is a way for project managers to outline what work needs to be done, who
will be doing it, and what the timeline will be for specific tasks (O’Connor, 2020). The highlevel of engagement required in the scrum requires an intense level of focus. Environments for
engaged collaboration like the scrum require many of the same interventions as areas for
individual focus work.
The Design/Marketing team revealed in SI a desire for a more thoughtfully composed
collaboration space. Their existing space is removed from the rest of the organization, upstairs,
and directly adjacent to their workstations. Their write-in responses reported a desire for a design
studio to work together collaboratively and engage with others in the organization. Combined
with their low scores of satisfaction with privacy and perceived support of the existing office
workstations, Design/Marketing is outlining precisely their ideal environments.
Interventions for formal team-based collaboration include being acoustically sound,
thermally controlled, and the suggested adjustable lighting and furniture for maximum usability.
As team-based collaboration is a regular activity, teams can be expected to spend a significant
amount of time in the highly collaborative areas. To prevent a loss of time and productivity to
others within the organization, sightlines to the interior and exterior of the room should be
considered, so individuals within may be reached in urgent situations and so there is no question
of the room being occupied, keeping unwanted interruptions to a minimum. Visibility alone is
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associated with a perceived increase in collaborative opportunities, and therefore, feelings of a
more collaborative organization (Haapakangas et al., 2019). If private information may be a
concern, techniques like opaque strips, and frosted or fritted glass can increase privacy while
retaining user visibility.
Individual, Flexible Focus Work
Certain tasks require less mental stamina to perform them, or benefit indirectly from
input from others. Things like organizing files, highly creative work in its beginning stages,
repetitive tasks, and touchdown areas are suitable for more open spaces that allow increased
visibility to colleagues, which the systematic review revealed as a positive correlation with interand intra-team interaction, satisfaction with self and job, and the ability to work collaboratively.
These specific areas for flexible focus may be an appropriate way of integrating an open-plan
area into the ABW, if done correctly and with a deep consideration for the user-group needs.
Written responses to the survey question regarding the WFH setups reveal that workers
from Tech and Production, two teams with very different types of tasks, will move to commonroom areas of the home to interact with others when work allows. This suggests the inherent
desire to remain around others for stimulating conversation when high levels of focus are not
required. The barrier-free nature of open-plan spaces allows a spontaneous engagement with
coworkers, and a psychological feeling of transparency. If a small group of people are discussing
aspects of a project, others within the area can overhear and contribute to the discussion. There
are key considerations for the way these areas should be addressed to remain spaces for
productivity.
To encourage collaboration and make team nesting habits within the more open spaces
acceptable, each area should be clearly defined for its use. For example, Babapour (2019)
revealed that teams and individuals could coexist productively in the same space so long as
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added visual and acoustic barriers were supplied. An exciting alternative for larger organizations,
may be to provide open-plan areas specifically for each team to collaborate, adjacent to the
individual workstations. Again, the spaces would be delineated in some way to provide clear
boundaries between them, but this would also reduce the amount of time it took to locate
coworkers, another hindrance to productivity (Haapakangas et al., 2019; Rolfö et al., 2018). This
would also provide workers with a sense of consistency in the space they would regularly utilize,
which could compensate for the lack of territoriality within the ABW.
Large Group Gatherings
To promote a workplace culture of a united team working toward a singular goal, it’s
important to provide a supportive environment with wide-open communication. While much of
this communication can be done electronically, face-to-face interaction more greatly promotes
positive relationships between management and employees (Rodenbush, 2011). Spaces within
the office to have large meetings and casual discussions is important for continued growth and
development for the whole organization. Activities may also include guest speakers, community
events and presentations. It will inherently occupy a larger footprint of the overall space and
should therefore feel available to occupy when not already in use.
As it serves each team, large group gathering spaces should be along a main circulation
path, or adjacent to the most-visited areas to ensure easy navigation. Depending on the tasks and
predetermined function they may serve all five work modes at different times. The large space
should provide interventions to support each mode, including acoustic solutions, visual barriers,
adjustable lighting, and seamless tech integration. Furniture should provide a mix of casual and
formal arrangements to accommodate the range of functions for the space and so it may be
divided into smaller arrangements so it can be used for multiple purposes at one time.
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The written responses to the SI question about suggested improvements to the workspace
included more collaborative spaces and inspiring interiors that project the company’s branding
and mission. Environments made for company-wide meetings and presentations would be the
ideal place to visually bolster brand support to excite and engage employees.
Casual Open Space
Workplace environments should provide opportunities for workers to relax and recover
from the day’s stressful events, and many organizations are beginning to understand why it
benefits them to care for worker well-being. Casual open space is intended to serve this purpose
in whatever means workers would find most beneficial. Areas for socializing can include
activities like quick workouts in an office gym, lunch or coffee breaks, or ubiquitous watercooler conversations. For others, the space can be enclosed except for a window so they may
have an area of refuge and perceived safety.
Often, in areas like this, ambient sound is desired to provide a casual environment like a
coffee shop. Sightlines to coworkers are desired as they often encourage spontaneous
conversations, but also allow coworkers to locate others should an emergency scenario arise.
This space could also incorporate some biophilic aspects whether it be through plants, or natural
materials, but it should also include views to the outdoors to produce the restorative and
rejuvenating affect many people need during the day.
SI survey responses regarding suggested improvements included four requests for adding
a gym, or some other area for means of movement. Three workers requested a designated break
space, and others requested more green space with natural light and a private nursing room or
quiet space, indicating a strong desire for such a retreat. The two modes of work that would be
supported in these casual spaces are socialize and rejuvenate. The nature of these work modes
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suggests a need for balance between rigid focus (whether individual or collaborative), meaning
they are no less important and therefore deserve the same type of space as the modes of work.

Proposed Typologies for the Balanced Workplace Design
To visually describe the five proposed work environments to support the modes of work,
a diagram showing the spectrum of environments was devised as a summative representation of
the ideal workspaces based on the research methods and data analysis.
Through the research process, the spectrum of environments was created to understand
the complex relationships between environmental and work-related influences. The spectrum
encompasses a range of tasks, from those including high levels of focus to those that support
rejuvenation within an office. As shown within the spectrum in Figure 16, these spaces are as
follows: Individual & Rigid focus work, Team-Based Collaborative Workspace, Individual &
Loose Focus Work, Large Group Gathering Space, and Casual Open Space. Figure 16 also
shows how the five modes of work fit within the spectrum of environments and suggested
examples for the range of tasks conducted in each environment. Finally, it lists the spatial
qualities determined to be advantageous to workers in each of the active work modes.

Workplace Culture
The literature review and systematic review outlined the importance of a workplace
cultural community that supports all five work modes. Without a firm understanding of the
organizational culture, the development of a successful ABW will be impossible. The systematic
review findings reveal the importance of listening and engaging with the organization and future
user groups to understand their unique needs and work styles. Workplace culture will influence
its employees' willingness to use the spaces appropriately (Hoendervanger et al., 2018).
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Figure 16. The proposed spectrum of workplace typologies. Note: The chart aligns individual workers' spatial context to specific tasks
and the qualities contributing to worker success. Each intervention's various work modes are included to understand the complexity of
work modes and the transitions from one to another.
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The purported benefits of the ABW lie in the variety of spaces, as the large sample from
Haapakangas et al.( 2018) discovered the optimum number of switches between workspaces was
between 5-7 throughout a day. They found that a high utilization rate of the variety of
workplaces contributed to greater satisfaction, too, requiring workers to circulate the office more,
increasing their physical activity. Increased activity is associated with an increased ability to
recover from stress or stressful situations. Other areas for rejuvenation may include a gym or
fitness center equivalent with treadmills or other equipment to provide an outlet for physical
activity.

Strengths and Limitations
Studies employed in the systematic review research were from many different geographic
regions, and therefore provide data across multiple cultures. With this consideration, it is easier
to conclude that interventions in one region will deliver similar responses to other countries or
regions. As Engelen et al. (2019) note in their systematic review, research conducted on the
efficacy of the ABW is from a multidisciplinary perspective, which provides many variations in
the research methods used to investigate them. This makes it difficult to ascertain the
effectiveness of interventions for particular professions but considering similar tasks between
disciplines may prove effective. It is also difficult to assure that workers will have similar
experiences to those in the studies.
The number of articles employed in this systematic review is relatively small, so in
having fewer avenues by which to infer conclusions, there is a chance other vital findings are
located elsewhere or in other languages (excluded from the search criteria).
The case study organization is a small company of fewer than 40 people, which is
essential in considering how results may be applied to other organizations. The same conclusions
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applied to the workplaces of much smaller or larger organizations could be detrimental, as cohort
dynamics within those offices could be quite different. Similarly, the sample for each survey is
very small. However, this study’s in-depth analysis of various physical attributes to the
workplace of both environments (existing offices and WFH setups), compared with empirical
measurements of employees’ perceptions provides strong validity to the research and its
conclusions. The mixed methods approach further strengthens the conclusions to this study. The
research design of this study could be applied to similar studies of larger organizations, to build
upon this research at a larger scale.

Recommendations for Future Research
This study explored a very limited sample’s perceptions of their workplace environment
and compared it to their experiences in WFH settings during a global pandemic. While their
accounts and experiences help anticipate what the next generation of the workplace will look
like, the small sample makes it impossible to draw solid conclusions and confidence in a broad
application of the data. Another study comparing experiences from the two very different global
climates within a much larger organization or across multiple will help develop a solid argument
for the next iterations of the ABW. For such study, a greater in-depth analysis of specific usergroup tasks would help to articulate the most spectrum of workplace environments for greater
clarity. Another consideration may be to expand upon this study’s understanding of the five
modes of work to confirm validity of these five modes, or potentially more, within other
organizations. This understanding could also lead to more detailed information about the
spectrum of environments’ physical attributes.
Similarly, the current industry approaches to the programming of the ABW are promising
for organizations. Pre- and Post- studies on individuals who have occupied their spaces would
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contribute to the greater understanding of the workplace environment's intricacies and the
neighborhood iterations of the ABW. Perhaps these same firms may gather a greater scale of data
on WFH perceptions to further enhance their ABW approaches.

Conclusions and Design Recommendations
This study utilized many means of determining existing approaches to the ABW and investigated
their efficacy. The large sample scale and geographical area encompassed in the systematic
review validates conclusions drawn from it, rendering them applicable to a wide variety of
industries and organizations. Its key findings of negative perceptions of existing approaches also
stresses the importance of changing the way designers consider the ABW and its future users.
The comparative results of this study provide designers with considerations for reintegration to
office environments.
The timeline of the study provided a unique opportunity to understand how individuals
feel about their remote working setups after the initial transitional phase and adjustment period.
Conducting the follow-up survey a full ten months after the initial switch supports a more
realistic view of perceptions about working remotely, as there has been plenty of time to move
past the first impressions of WFH. The information gathered from the follow-up, though small in
sample size, still provides a valuable perspective into the needs of future of workplace
environments.
The data collected in this study shows an integral need for control over one’s
environment. Providing a variety of workspaces for people to choose from provides another layer
of control that can empower workers. Additionally, the delineated space for socializing and
collaborating may serve the organization as a whole with its potential to prevent workplace
discrepancies caused by ambient distractions. By perfecting the many types of environments
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within the ABW, it may persuade users to switch workstations when needed, and encourage the
correct usage of the ABW, thereby diffusing many of the negative perspectives found in the
systematic review. The spectrum of environments is an attempt to organize these findings into an
understandable, user-focused tool for interior designers to use in workplace projects.
While personal mindset and the organization’s culture determine factors in perceived
levels of satisfaction and productivity, at a minimum, the work environment should not make it
more difficult for employees to complete their daily work. As the ABW grows in popularity, it is
essential to consider the validity behind claims of it being an environment that efficiently
supports increased collaboration and communication claims.
The proposed plan for the case organization's new space provides an arrangement of
areas that accommodates each teams’ unique needs. Figures 17-21 show detailed views of
proposed environments for each described in the spectrum presented. Figure 22 illustrates in plan
view the proposed ideal relationships between each of these spaces to maximize the overall
potential of the workplace environment.
Designers may use these proposed spaces to make informed decisions about workplace
design. By noting the key qualities and functions of each environment, they may translate the
proposed spaces to their specific projects and customize them as needed. Similarly,
organizational leaders may use the typologies to better understand how their employees may
work best, in a way that supports the organization and their personal wellbeing for a more
balanced workplace.
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Figure 17. One of many potential typologies for Rigid Focus Work environments.
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Figure 18. One proposed typology for the Tech team's Rigid Focus Work environments.
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Figure 19. A proposed Team-Based Collaboration environment.
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Figure 20. A proposed typology for the Flexible Focus Work environment.
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Figure 21. A proposed design typology for the Large-Group Gathering environment.

83

Figure 22. A proposed design typology for the Casual Open Space environment.
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Figure 23. A proposed plan showing the spatial relationships between the workplace typologies of the environmental spectrum.
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APPENDIX A. INFORMED CONSENT FORM
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APPENDIX B. SURVEY I

For the following questions, place rate your answer on a scale of -3 to +3, -3
being Strongly Disagree, 0 being Neutral, and +3 being Strongly Agree.
-3

-2

Strongly Disagree

-1

0

Neutral

+1

+2

+3

Strongly Agree

1.) I am satisfied with my current workstation.
2.) My current workstation has enough space for me to maintain personal organization.
3.) My current workstation has enough space to prioritize daily tasks.
4.) The current office environment supports independent work essential for my position.
5.) My current workstation layout, and its proximity to my colleagues’, encourages teamwork
and collaboration.
6.) I am satisfied with my proximity to coworkers regarding my ability to perform focus work.
7.) I am satisfied with my opportunities to personalize my workstation with photos, mementos,
or inspirational images.
8.) My current workstation provides enough storage for my daily equipment, including personal
items such as a coat, purse, and/or backpack.
9.) I bring my lunch to work most days.
10.) I am satisfied with my current available choices for workspaces for my different types/tasks
of work.
11.) I am satisfied with my personal level of productivity when working in casual settings, like a
sofa or lounge seating area.
12.) I am satisfied with my current level of connection with coworkers.
13.) I am satisfied with the amount of daylight I receive at my workstation.
14.) I am satisfied with the temperature of my current workstation.
15.) I am satisfied with my personal level of visual privacy at my current workstation.
16.) I am satisfied with my personal level of acoustic privacy at my current workstation.
17.) I am satisfied with the level of comfort at my current workstation (IE. Chair, desk,
computer, telephone, and other necessary equipment).
18.) I am satisfied with the quality of furniture in my current workstation.
19.) I am satisfied with the level of adjustable lighting at my current workstation.
20.) My current workstation easily supports collaborating with other teams in the office when
necessary.
21.) I am satisfied with my current level of stress from my work-related duties.
22.) I am satisfied with my current level of emotional support at work.
23.) I am satisfied with my current ease of access to technical support at work.
24.) I am satisfied with the air quality of my current workstation.
25.) I am satisfied with the smell of my current office space.
26.) I am satisfied with my current position and work-related duties.
27.) I am satisfied with my current job performance.
28.) I am satisfied with my current choices of where to eat lunch at work.
29.) I am satisfied with the current amount of collaborative and team engagement space in our
office.
30.) If more collaborative spaces were to be included in our office, they should be located ____.
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31.) I think our current office space could be improved by
____________________________________________________________________.
32.) My current workstation allows for effortless interactions with my coworkers and teammates.
33.) My gender is _______________.
34.) My age is ________________.
35.) I’ve worked at Ryzer for ___________________.
36.) My ideal geographic location of the office would be ___________________.
37.) My current team is ___________________.
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APPENDIX C. SURVEY II

For the following questions, place rate your answer on a scale of -3 to +3, -3
being Strongly Disagree, 0 being Neutral, and +3 being Strongly Agree.
-3

-2

Strongly Disagree

-1

0

Neutral

+1

+2

+3

Strongly Agree

*Throughout this survey you will see the acronym WFH. This shall be defined
as Work from Home.

1.) I continue to utilize the Ryzer office space available to me during this period of WFH. (route
to ?’s with an **)
2.) I am satisfied with my current workstation in my WFH experience.
3.) My current WFH setup has enough space for me to maintain personal organization.
4.) My current WFH setup has enough space to prioritize daily tasks.
5.) The WFH environment supports work essential for my position.
6.) My current workstation is separate from the rest of my house.
**7.) I perceive my colleagues to be available when conversations are necessary.
**8.) I am satisfied with my opportunity to work at the same setup every day.
9.) I eat lunch at my work setup daily.
**10.) When different tasks allow, I often move from one area to another.
**11.) I am satisfied with my personal level of productivity when working in casual settings, like
a sofa or lounge seating area.
**12.) I am satisfied with my current level of connection with coworkers.
13.) I have a window near my work setup.
**14.) I am satisfied with the amount of daylight at my work setup.
**15.) I am satisfied with the temperature of my current work setup.
**16.) I am satisfied with my personal level of visual privacy at my current work setup.
**17.) I am satisfied with my personal level of acoustic privacy at my current work setup.
18.) I am satisfied with the level of comfort at my current WFH setup (IE. Chair, desk, computer,
telephone, and other necessary equipment).
19.) I am satisfied with the quality of furniture in my current WFH workstation.
20.) I am satisfied with the level of adjustable lighting at my current WFH workstation.
**21.) My current working setup easily supports collaborating with other teams when necessary.
**22.) I am satisfied with my current level of stress from my work-related duties.
**23.) I am satisfied with my current level of emotional support from my work colleagues.
**24.) I am satisfied with my current ease of access to technical support.
25.) I am satisfied with the air quality of my current WFH workstation.
26.) I am satisfied with the smell of my current office space.
**27.) I am satisfied with my current position and work-related duties.
**28.) I am satisfied with my current job performance.
29.) I utilize a second monitor in my WFH setup.
**30.) I am satisfied with the current amount of collaborative and team engagement
opportunities as we work remotely.
**31.) My current WFH setup allows for effortless interactions with others those sharing my
space (coworkers, family members, house mates, pets, partners, etc…).
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**32.) I am satisfied with the amount of collaboration made possible by online video
conferencing.
**33.) I find my team leaders approachable and available while we work remotely.
34.) Assuming the door height is 7’-0”, the ceilings of my current WFH setup are:
a) 7’ 6” – 8’
b) 8’ – 9’
c) 9’ – 10’
d) 10’+
35.) The total area of my WFH setup is roughly:
a) less than 12 square feet
b) 12 square feet (about 3’x4’)
c) 30 square feet (about 5’ x 6’)
d) greater than 30 square feet (7’ x 7’ or more)
**36.) I frequently experience noise/audio disruption in my WFH setup.
**37.) My gender is _______________.
**38.) My age is ________________.
**39.) I have worked at Ryzer for ___________________.
**40.) My current team (department) is ___________________.
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APPENDIX D. RESULTS OF WILCOXON SIGNED-RANK TESTS
The following figures detail the results of each Wilcoxon Signed-Rank test.

Results for the median score test of the
Privacy category.

Results for the SI and SII question: I am
satisfied with my personal level of acoustic
privacy at my current workstation.

Results for the SI and SII question: I am
satisfied with my personal level of visual
privacy at my current workstation.

Results for the median score test of the
Satisfaction category.

96

Results for the SI and SII question: I am
satisfied with my current workstation.

Results for the SI and SII question: I am
satisfied with my current ease of technical
support at work.

Results for the SI and SII question: I am
satisfied with my current level of stress from
my work-related duties.

Results for the SI and SII question: I am
satisfied with my current position-related
duties.
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Results for SI and SII question: I am
satisfied with my current job performance.

Results for the paired SI and SII question: I
am satisfied with my current level of
connection with coworkers.

Results for the paired Collaboration category
results from SI and SII.

Results for the paired SI and SII question:
My current workstation easily supports
collaborating with other teams in the office
when necessary.
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Results from the comparative analysis of
the Physical Attributes category.

Results for the paired SI and SII question: My
current workstation has enough space to
prioritize daily tasks.

Results for the paired SI and SII question:
My current setup has enough space for me
to maintain personal organization.

Results for the paired SI and SII question: I
am satisfied with the quality of furniture at
my current workstation.
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Results from the paired SI and SII question: I
am satisfied with my personal level of
productivity when working in casual settings
like the sofa or lounge seating area.

Results for the paired SI and SII question: I
am satisfied with the temperature of my
current workstation.

Results for the paired SI and SII question: I am
satisfied with the level of comfort at my
current workstation (IE. Chair, desk, computer,
telephone, and other necessary equipment).

Results for the paired SI and SII question: I
am satisfied with the air quality of my current
workstation.
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Results for the paired SI and SII question: I
am satisfied with the amount of daylight I
receive at my workstation.

Results for the paired SI and SII question: I am
satisfied with the level of adjustable lighting at
my current workstation.

