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SUITABLE WORKSPACES TO SUPPORT RESEARCH CANDIDATES

by Simon Moss


Introduction

Australian universities assign research candidates a diverse range of offices, workstations, and lab spaces.  Some of these workspaces are quiet and private.  The windows overlook a garden that is peppered with expansive trees.  The furniture is fresh and bathed with light.  But often, the university will assign research candidates a workspace that is dark, dank, noisy, or gloomy.  This document will 

· review how the design and attributes of these workspaces can affect the productivity, motivation, and wellbeing of research candidates
· outline which features of workspaces tend to facilitate the progress and emotions of these candidates. 

This document could help supervisors, research administrators, or facilities managers design or arrange a workspace that supports research candidates.  Furthermore, this document could help candidates arrange their workspace effectively, ultimately enhancing productivity.  

The key principles

Most of this document outlines and justifies some key principles that individuals should consider when they arrange or design a workspace.   The following table outlines these principles. 

 
	Principles

	· Multiple workspaces.  The optimal design significantly depends on which activities candidates need to complete—and, therefore, candidates should be able to access more than one style of workspace
· For example, curved spaces tend to facilitate creativity, but angular spaces help candidates apply principles to solve problems  

	· Opportunities to contribute. Candidates who are granted some opportunities to shape the design and appearance of their workspace tend to perform more productively—partly because the optimal design partly depends on the personality and preferences of individuals 

	· The precedence of privacy.  When candidates need to concentrate, they should feel protected from the gaze of other people and should not feel distracted by noise

	· Subtle effects.  Subtle changes to the contents of workspaces can affect productivity and wellbeing
· For instance, naked light bulbs tend to promote insightful solutions to problems; the layout of wooden panels or painted features can, if arranged carefully, foster a sense of privacy

	· Measures to improve open-plan designs. Open plan designs tend to be detrimental, unless accompanied by quiet zones or private rooms that candidates can utilise when necessary

	· Natural scenes. Exposure to actual nature—or, to a lesser extent, images of nature—can enhance persistence and wellbeing, offsetting some of the drawbacks of open plan designs

	· Lighting. Candidates tend to demonstrate greater motivation when the lighting seems bright but warm—or dim but cool in colour

	· Scent. Even the scent of offices, such as the aroma of coffee, can improve concentration and effort

	· Location.  Spatial proximity to key individuals, such as relevant peers or supervisors, enhances the satisfaction and enjoyment of candidates





Multiple workspaces

Usually, research candidates, and indeed researchers more generally, write and study in a single location—such as a workstation or office—apart from their lab or field work. One complication, however, is that no single location will benefit the range of tasks that researchers need to complete.  To clarify, 

· researchers tend to undertake a vast array of diverse activities, even outside the lab and field
· many of these activities can be divided into two main clusters, as the following table shows


	Activities that demand creativity and flexibility
	Activities that demand a precise sequence of routines, formulas, or procedures

	Decisions around the research aims and hypotheses
	Learning about theories and methods

	Decisions around how to improve the methods
	Implementing a method

	Decisions around how to organize the arguments
	Interpreting the data

	Collaborative discussions on how to solve problems
	Expressing an argument 




Interestingly, as research shows, the same layout can enhance performance on activities that demand creativity and flexibility but impede performance on activities that demand a precise sequence of routines, formulas, or procedures—or vice versa.  Specifically

· when the layout and arrangement of furniture is curved or irregular, and the furniture is rounded, individuals tend to thrive on tasks that demand creativity and flexibility
· when the layout and arrangement of furniture is organized in a more consistent fashion, like a grid, and the furniture is angular, individuals tend to thrive on tasks that demand a precise sequence of routines, formulas, or procedures (for evidence, see Wu et al., 2020)

As these findings imply, research candidates should be granted access to more than one space—such as a curved, irregular workspace and a more angular, regular workspace.  These two spaces should comprise other features, illustrated in the following table, that foster creativity and compliance or deliberation respectively. Perhaps the personal workspace of candidates could be angular, but the workspaces that candidates could share or book might be curved.

	Other features of curved workspaces
	Other features of angular workspaces

	Pictures that epitomize rebellion and individuality (Pendry & Carrick, 2001)
	Pictures that epitomize professional behaviour (Pendry & Carrick, 2001)

	Objects that epitomize fun—because these objects can promote mind-wandering (Burmeister et al., 2018), and mind-wandering can facilitate creativity (Williams et al., 2018)
	Objects that epitomize a professional workplace, such as files and folders—because these objects tend to enhance concentration (Burmeister et al., 2018)

	Divide these workspaces into two kinds: smaller workspaces, in which candidates uncover creative solutions alone, and larger workspaces, in which researchers uncover to generate creative solutions
	

	Arrange sets in a semi-circular pattern—a pattern that has been shown to promote collaboration (Zhu & Argo, 2013)
	



The university will also need to consider the location of these multiple workspaces.  In particular

· if the multiple workspaces that candidate utilise are more than 50 m apart, these individuals often feel disinclined to shift towards the appropriate location at the right time; 
· when feasible, these locations should also be close to peers and, to a lesser extent, supervisors—consistent with the discovery that spatial proximity fosters trust and cooperation (e.g., Shin et al., 2019).  Peers could include other research candidates, as well as postdoctoral candidates and early career researchers, from similar fields of research.   

The university might eventually consider a recent development, called activity-based workplaces, in which candidates are not assigned a fixed workstation at all.  However, 

· research on the effects of this arrangement is limited (Appel-Meulenbroek, Groenen, & Janssen, 2011; Haapakangas et al., 2019; Jahncke & Hallman, 2020) and has not generated definitive or promising results
· this arrangement should be introduced to other researchers or staff first, because research candidates are more likely to conceptualise this option as a symbol of disrespect


The importance of privacy

	Many features of workspaces affect the productivity, determination, and emotions of research candidates.  These features include the lighting, layout, colour, views, and design.  Nevertheless, as research indicates, about 25% of the effects of these features can be ascribed to the importance of privacy (Haapakangas et al., 2018).  When individuals experience a sense of privacy, their productivity improves significantly. Conversely, when people feel disrupted, their wellbeing subsides appreciably (Fonner & Roloff, 2012; Forsyth et al., 2018).  To foster this sense of privacy (Zerella et al., 2017)

· candidates should not be readily visible to anyone else as they work
· similarly, the work of candidates, such as their screen, should not be readily visible 
· candidates should feel their conversations over the phone cannot be overheard by anyone else
· the ambient noise should be modest and consistent over time


In practice, because of two obstacles, candidates are often unable to arrange this level of privacy.  First

· sometimes other people, such as supervisors, prefer these candidates to be visible and accessible
· unfortunately, as research shows, when individuals feel they may be observed by someone nearby, the ensuing vigilance they experience tends to impair creativity and flexibility (see Guerin, 1986)

Second, violations of privacy do not compromise the performance of all tasks to the same extent.  For example, privacy is especially likely to benefit activities in which individuals need to maintain several considerations in their awareness simultaneously.  That is, when the task is habitual or formulaic, rather than multifaceted and complicated, privacy is not as essential (Hoendervanger et al., 2019).  The implication is that

· research candidates may not need to experience privacy at all times
· but they do need to be able to access a private room, devoid of disruptions, at regular times.  


Open plan offices

Thus far, this discussion implies that open plan offices tend to be detrimental, unless candidates are granted access to private rooms in which they can contemplate challenging problems, unearth creative solutions, and brainstorm collaboratively.  Indeed, many studies have indeed corroborated this assumption (Appel-Meulenbroek, Groenen, & Janssen, 2011; Jahncke & Hallman, 2020).  For example

· when individuals shift to open plan offices, stress tends to escalate
· however, if these individuals feel they can readily access quiet, private rooms when needed, these problems of open plan offices subside (Haapakangas et al., 2018; Lee & Brand, 2010)
· the importance of private rooms is especially pronounced in roles that demand mental effort and marked concentration (Bridger & Brasher, 2011; Kaarlela-Tuomaala et al., 2009).  

If individuals cannot readily access private rooms, open plan offices can damage performance, impair wellbeing, and provoke unfavourable attitudes towards the organisation.  To illustrate

· as Bergström, Miller, and Horneij (2015) revealed, a year after employees had been shifted from private officers to open plan configurations, health, job satisfaction, and performance deteriorated 
· contrary to the purported benefits of this configuration, open plan offices tend to diminish the level of cooperation and do not facilitate the exchange of information (Kaarlela-Tuomaala et al., 2009)
· these deleterious effects are more pronounced in women, compared to men, and thus might represent a form of discrimination (Yildirim, Akalin-Baskaya, & Celebi, 2007). 

Besides private rooms, researchers have explored whether measures that temper the noise diminish the deleterious effects of open plan configurations. For example, in some research

· when individuals can readily watch the serenity of a river on video, and hear the sound of a river, the deleterious effects of open plan offices on physiological measures of stress and subjective measures of motivation subsided but did not vanish (Jahncke et al. 2011).  
· other protocols that are designed to mitigate the effects of noise, such as legato music, generate some benefits but do not nullify the drawbacks; usually, the protocols that protect one outcome, such as productivity, do not protect other outcomes, such as job satisfaction (Schlittmeier & Hellbrück, 2009).  

In addition to sound attenuation, visual patterns can also limit the drawbacks of open plan offices.  For instance, one study showed that wooden panels could enhance persistence and performance if arranged to demarcate the workspaces (Roberts et al., 2019).  That is, if individuals felt enclosed in a pattern, they did not feel as distracted.  Therefore

· the university should consider designs that demarcate the workstations of candidates


Exposure to nature

	Besides private rooms, sound attenuation, and visual patterns, some research indicates that windows—such as windows that overlook nature—may diminish the problems that open-plan offices can provoke.  The features these windows overlook, however, significantly affect the wellbeing of candidates.  For example

· windows that overlook an expansive view are especially like to enhance wellbeing (van Esch et al., 2019) and creativity (Friedman et al., 2003)
· windows that overlook a setting that is neat and organised also improve wellbeing (van Esch et al., 2019)

After candidates are exposed to nature, especially if they work or study indoors, their mental effort is restored.  They can persist over longer periods of time (e.g., Palanica et al. 2019).  They are more inclined to sacrifice their pleasure now to pursue future goals (e.g., Kao et al., 2019).  However, if exposure to nature is unfeasible, other alternatives should be considered.  To illustrate

· even photos or videos that depict nature can restore effort and improve wellbeing (Berman et al., 2008)
· flowers in the office tend to diminish the release of cortisol and the experience of stress (Mochizuki-Kawai et al., 2020)
· pot plants can also increase satisfaction with the office—although the effects of pot plans on performance remains contentious (van den Bogerd et al., 2021)




Lighting

	Windows not only expose individuals to nature but also influence the level of lighting in the room—a key determinant of motivation and performance.  If exposure to natural lighting is limited, the university may need to consider artificial lighting solutions carefully, because the effects of these solutions are complicated (Aries et al., 2020).  To illustrate     

· research shows the effects of brightness depends on the colour of light
· for instance, light that seems warm and bright—or light that seems cold but dim—is more likely to improve the effort and productivity of candidates than will alternatives, such as light that is warm but dim or cold but bright (Kang et al., 2019).  

Indeed, as Yildirim et al. (2007) revealed, the optimal light conditions depend on the activities that candidates need to complete.   For example

· during collaborative discussions, individuals prefer light that seems more intense and dazzling
· yet, when writing, reading, or concentrating deeply, individuals prefer light that is rated as efficient, simple, and clear 

These findings are consistent with the recommendation that candidates should be able to access distinct zones, depending on the activities they undertake.  And the lighting should vary systematically across these zones.  


Scents

When designing or choosing offers, individuals sometimes underestimate the importance of scent.  To illustrate

· the scent of coffee tends to enhance the capacity of individuals to analyse information carefully, because they expect to feel more alert (Madzharov et al., 2018)
· the scent of citrus, common in cleaning products, tends to foster a feeling of trust (Holland et al. 2005), but only if faint.



Decorations and aesthetics 

When designing workspaces, individuals tend to underestimate the effects of decorations and aesthetics, such as colour, on the performance and emotions of candidates.  Yet, research has uncovered some vital insights that should be considered.  For instance

· when rooms are decorated with naked light bulbs, individuals are more likely to solve problems insightfully (Slepian et al., 2010)
· a picture or pattern that resembles the horizon has been shown to foster a sense of persistence and determination in individuals (Natanzon & Ferguson, 2012)
· exposure to a green hue, such as green objects, has been shown to improve creativity (Lichtenfeld et al. 2012)

	

Choice

Thus far, this document has revealed many features of workspaces that shape the productivity, motivation, and wellbeing of candidates.  But, for two reasons, candidates should also be granted opportunities to contribute their opinions about the design of these workspaces

· first, the optimal design of workspaces depends on the characteristics and personality of candidates; to illustrate, introverted candidates benefit from secluded workspaces more than do extraverted candidates (Uziel, 2007)
· second, when individuals are granted more opportunities to shape decisions about how their workspaces are decorated and designed, their productivity and wellbeing is especially likely to improve (Knight & Haslam, 2010) 

To some extent, the university will glean this knowledge from the annual surveys of candidates.  However, because these surveys are anonymous, administrators should perhaps clarify the distinct preferences and needs of each candidate to design the workstations appropriately.  Over time, these administrators may develop a standard template to guide the collection of this information.   



Amount of space

Some of the recommendations in this document, as well as other considerations, imply the amount of space available to research candidates might need to increase by about 40% over the next five years. The reason is that

· the number of PhD candidates is predicted to rise by 5% a year or 27% over 5 years
· if the candidates are granted access to diverse kinds of spaces, the amount of space allocated to each candidate might need to increase by about 5%—and perhaps exceed TEFMA benchmarks
· an increasing proportion of PhD candidates are likely to need access to labs, partly because the Energy and Resources Institute has only recently been established
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This document has discussed the workspaces that benefit individual candidates.  The document has not discussed the benefits and features of a common space, accessible to all research candidates.  This appendix redresses this shortfal. 

Role of this common space

This common space should fulfill several purposes.  The following table outlines the purpose of this common space.

	Benefits of a common space
	Examples

	CDU can utilise this common space to disseminate information and resources to research candidates more efficiently and effectively
	These resources might include
 
· a library of relevant books, brochures, guides, advertisements, equipment, and other resources that may be overlooked if stored in the library 
· an arrangement of forms and processes in a logical sequence—such as under a timeline that is painted on a wall.  When forms and processes are arranged in a sequence, students do not feel as overwhelmed and also experience a sense of progress.
· a physical repository of theses 
· an open noticeboard to advertise advice and other relevant items or to convey inspiring stories
· a large whiteboard to enable students to construct helpful mind-maps.  

	CDU can utilise this common space to enable relevant individuals to be available to research candidates
	· Research candidates could assume voluntary roles, such as HDR peer wellbeing office or HDR peer induction and administration officer; these individuals should be, at least occasionally, located in a location in which they are accessible to peers
· CDU could also employ other individuals, early career researchers, to offer statistical advice, ethics advice, or other support in this common space

	CDU can utilise this common space to house relevant visitors—external candidates, part-time candidates, visiting supervisors, or other visiting scholars.
	· CDU could develop a hot desking protocol to support these visitors, enabling these visitors to interact with research candidates more effectively.

	CDU can utilise this common space to arrange presentations and workshops that are relevant to research candidates  
	These presentations or workshops include
 
· peer discussions—such as journal clubs and writing workshops
· opportunities that enable academics to disseminate their methods and publicize their skills to research candidates
· workshops in which CDU invite research candidates, CDU academics, the NTG, and industry partners to collaborate on grand challenges
· social events, such as quiz nights around research methods and trivia  
· exhibitions, such as posters designed by research candidates, in which they seek assistance from academics throughout the university

If all these presentations and workshops are convened at one location materials that are developed during these workshops can be stored in this space.  



 
To ensure this space is serviceable, we will also assign some volunteer candidates or staff to help manage, optimize, and monitor this space.  These individuals, for example, might seek and respond to feedback on how to improve this space.  
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