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Abstract 

UK police performance management systems have long been blighted by recurrent 

forms of behavioural dysfunction, yet little is truly known about the root causes of 

this phenomenon. However, strong associations between dysfunction and certain 

types of performance information (such as league tables) are well-documented 

within the literature and it is believed such incidences chiefly arise as a consequence 

of adverse organisational conditions. 

However, the prospect that the data display format used to present performance 

information may be partly responsible for inducing dysfunction remains unexplored. 

Whilst prior studies indicate data display can influence decision-making, none have 

evaluated whether it might also be a direct antecedent to behavioural dysfunction. 

Therefore, this study explores the possibility that the visual appearance of police 

performance information could itself be a factor capable of triggering dysfunction. 

Adopting a critical realist stance, this research employs thematic analysis and 

experimental psychometric testing within a mixed methods framework, to produce a 

robust theoretical model and original explanatory account for the phenomenon of 

interest: behavioural dysfunction in police performance management systems. 

The thesis speaks most directly to the burgeoning body of research evaluating 

performance information use, but is specifically positioned in an overlap between 

this domain and other studies that explore implications of data display; essentially, it 

synthesises and contributes to both fields of literature by, for the first time, 

establishing firm links between data display and behavioural dysfunction. 

The original contribution generated by this study substantially extends findings of 

prior research by identifying data display as a potent ‘standalone’ catalyst, singularly 

capable of triggering dysfunction; in doing do, it postulates the existence and 

operation of a mechanism that systematically influences performance information 

users’ cognitive and behavioural responses, thereby producing the phenomenon of 

interest. 
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Chapter One 

Introduction  

 

1.1 Background 

Behavioural dysfunction within the UK police service has long been associated with 

the way in which performance information is used (College of Policing, 2013; 

Independent Police Complaints Commission, 2013; Metropolitan Police Federation, 

2014; Kent Police, 2013a; 2013b; Public Administration Select Committee, 2013a; 

2013b; Wiltshire Police, 2014a; 2014b; Home Office, 2015). This phenomenon is 

also confirmed as being a highly-impactive and recurrent issue from the author’s 

personal perspective, a serving police officer since 1995.  

Such dysfunction often involves ‘gaming’, namely “…making performance on the 

measured performance dimension appear better, when in fact it is not” (Kelman and 

Friedman, 2009, p.917) however, cases also involve other counterproductive or even 

unethical practices. Examples include officers focusing on low level misdemeanours 

to the detriment of more serious crimes (Cumming, 2014), falsifying performance 

data (Whitehead, 2010), misrecording offences (Patrick, 2013) and even engaging in 

unlawful activity (Laville, 2012). 

Although there is limited research into this phenomenon within police organisations, 

parallel instances of dysfunction are widely-documented in other public sector 

domains where comparable forms of performance information are used; this is 

particularly notable within the fields of healthcare (Bevan and Hood, 2006; Francis, 

2013a; 2013b; Longman, 2013) and education (Hood, 2006; Rothstein, 2008; 

Heinrich and Marschke, 2010; Shorrock and Licu, 2013).  

Instances from within healthcare settings include hospital records being manipulated 

(Healthcare Commission, 2009), patients being unnecessarily admitted to wards 

(Smith, 1993) and a variety of gaming tactics designed to avoid low positions in 

league tables (Marshall et al, 2000; Dawson et al, 2005). Similarly, in the education 

sector, there have been examples of ‘teaching to the test’ (Heinrich and Marschke, 

2010), exam grade inflation (Koretz, 2002) and falsification of school attendance 

records to meet targets (Rothstein, 2008).  
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Examples of behavioural dysfunction were cited in the performance management 

literature as long ago as the 1950s (Granick, 1954; Berliner, 1956; Ridgway, 1956), 

with the consensus being that causes can generally be traced to various 

organisational conditions (Moynihan, 2016a). This literature is extensive and well-

established; however, more recently, a branch of research into performance 

information use has grown into a vibrant and fascinating subset (see Moynihan, 

2008; 2009; Micheli and Neely, 2010; Moynihan and Pandey, 2010; Moynihan et al, 

2012; Nielsen, 2013; Kroll, 2013; 2015; Kroll and Moynihan, 2017).  

Studies within this area confirm multiple factors affect performance information use, 

and in particular, can aid or impair what Moynihan terms ‘purposeful’ use of 

performance information (Moynihan, 2008); this is characterised by data-driven 

decision-making, leading to improved efficiency and effectiveness (Moynihan and 

Lavertu, 2011; Kroll, 2013; 2014). However, there is scant research that specifically 

evaluates underlying drivers for behavioural dysfunction, or conduct that Moynihan 

terms ‘perverse’ performance information use (see Moynihan, 2009). Similarly, there 

is next to nothing that assesses whether the presentation of performance information 

itself may be a contributory factor towards dysfunction (Moynihan, 2016a). 

During the last 35 years, UK police performance management has become defined 

by the use of numeric measures and throughout this time, instances of dysfunction 

have also become widely-associated with certain types of performance information 

(Home Office, 2015). Three formats in particular are most commonplace and it is 

therefore these that attract the closest scrutiny in this research. They are: 

1. Binary comparisons (i.e. comparing one isolated numeric value to another, 

then interpreting any difference between them as though it were a trend or 

trajectory; for example, ‘crime has risen by 6% compared to last month’). 
 

2. League tables (i.e. peer comparison / ranking systems). 
 

3. Numerical targets (i.e. precise aspirational numeric values, such as ‘reduce 

crime by 5%’). 

Whilst the literature indicates dysfunction is often associated with league tables and 

numerical targets (Rothstein, 2008), it is acknowledged this could be attributed to a 
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number of underlying causes. However, the prospect that the type of data display
1
 

used to present numeric performance information may be partially responsible for 

inducing dysfunction remains unexplored. Similarly, it is not known whether some 

data display formats may actively moderate such dysfunction.  

Therefore, whilst acknowledging wider factors known to affect behaviour within 

performance management systems, this research delves into the hitherto-overlooked 

prospect that data display could be an influencing condition in its own right. In doing 

so, it explores its influence on the cognitive and decision-making processes activated 

during engagement with performance information; it also questions whether its 

influence could also ultimately affect officers’ behaviour.  

1.2 Prior Research and Current Unanswered Questions 

Previous studies have explored relationships between performance information use 

and a variety of themes, including: 

 Organisational culture (Franklin, 2000); 

 Professionalism (Moynihan and Ingraham, 2004); 

 Leadership (Dull, 2009); 

 Organisational learning (Moynihan and Landuyt, 2009); 

 Public service motivation (Moynihan and Pandey, 2010); 

 Innovation (Moynihan et al, 2012); 

 Leadership (Kroll and Vogel, 2013); 

 Measurement system maturity (Kroll, 2014); 

 Organisational routines (Kroll, 2015); 

 Organisational change (Andersen and Moynihan, 2016a); 

 Performance assessment routines (Moynihan and Kroll, 2016); 

 Social equity (Kroll, 2017); 

 Policy and governance (Moynihan et al, 2017); 

 Programme evaluation (Kroll and Moynihan, 2017); 

 Participation in setting goals (Choi and Moynihan, 2019); 

 Citizen participation (Kroll et al, 2019), and; 

 Problem-solving (Moynihan et al, 2019). 

                                                           
1
 Data Display: i.e. the way in which data are presented (see Tufte, 1990; 2001; 2013; Olsen, 2013a; 

2015; James and Van Ryzin, 2015; Isett and Hicks, 2018). 
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These studies inform a range of overlapping fields; however, they do not consider 

the implications of, or for, perverse performance information use to any great extent. 

Meanwhile, separate research has identified a range of perversity and unintended 

consequences in performance management systems and this is enlightening when it 

comes to classifying types of dysfunction or providing case studies; examples 

include data distortion (Longman, 2013), unhealthy competition (Heinrich and 

Marschke, 2010), ‘tunnel vision’ (Pidd, 2005), unethical working practices (Patrick, 

2009), as well as myriad forms of ‘gaming’ (Bevan and Hood, 2006). 

These (and other) studies highlight consistent forms of dysfunction and also identify 

an apparent association between them and certain types of performance information. 

In particular, the use of numerical targets and league tables has long been associated 

with perverse outcomes, with several well-documented cases being recorded in the 

UK public sector (Hood, 2006; Neyroud and Disley, 2007). However, it remains a 

mystery as to whether these longstanding problems are a foreseeable by-product of 

the use of such formats (and if so, why this might be), or if dysfunction arises only as 

a consequence of improper application.  

Conventional wisdom generally assumes dysfunction occurs as a consequence of 

improper application, or organisational factors (Latham, 2004; Franco-Santos and 

Bourne, 2011; Mannion and Braithwaite, 2012; Mountford and Wakefield, 2012; 

Moynihan, 2016a). For example, cases of gaming associated with league tables are 

attributed to them being used to ‘name and shame’ poor performers (Le Grand, 

2010). However, whilst such diagnoses provide plausible explanations for 

dysfunction, they overlook the possibility that the data display format used to present 

performance information itself may also somehow influence dysfunction. 

There are also very few studies examining the effects of data display on performance 

information use, resulting in a relative ‘blind spot’ when it comes to our 

understanding of this area. However, research exploring the general impact of data 

display provides findings that are potentially relevant to this field of study, as they 

demonstrate the way in which data are presented can influence how visual cues are 

perceived (Tufte, 2013; Olsen, 2013a; 2013b).  

Therefore, as a primary objective of performance information is to inform decision-

making (Moynihan, 2008), research in the field of data display could open up 
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implications for performance information use. Studies within healthcare also suggest 

the way in which data are presented can affect interpretation (Brewer et al, 2012; 

Kurtzman and Greene, 2016; Schmidtke et al, 2017a) and influence decision-making 

(Elbel et al, 2014; NHS, 2018). 

These comparatively recent studies establish a link between data display and 

decision-making; however, although prior research is clear in this respect, there is 

nothing that directly examines any potential relationship between such decisions and 

subsequent behavioural dysfunction. It therefore seems vital to explore these links to 

more fully understand underlying factors responsible for triggering dysfunction, as 

this could not only produce fresh theoretical and practical contributions, but also 

solve longstanding problems through improved design of performance information. 

In respect of the broader policing context, prior research has explored a range of 

disparate subject areas; for example, Van Maanen (1973; 1974; 1975) studied police 

behaviour, culture and socialisation, Wilson (1968) examined organisational 

influence on the actions of street-level officers and Holdaway (1983) studied race 

relations. Meanwhile, Manning (1977) produced a comprehensive analysis of police 

legitimacy, whilst Waddington (1999) studied the ‘canteen subculture’, and more 

recently, Marks (2004) researched organisational transformation, whilst Ramshaw 

(2012) explored typologies of patrolling styles.  

These studies examine various elements of police culture, organisation and 

behaviour; meanwhile, few have focused on police performance information use and 

none have specifically researched causes of behavioural dysfunction. Consequently, 

although there is an extensive body of literature on performance management in 

general, as well as a broad spectrum of policing studies, synthesis of the two fields is 

rare. Furthermore, whilst there is a wide expanse of research into purposeful 

performance information use, there is comparatively little on associated perversity 

(Moynihan, 2016a). This doctoral study seeks to address this shortfall. 

Finally, although this research sits primarily beneath the umbrella of the performance 

management literature, and specifically within the field of performance information 

use, its focal point lies in an overlap between this domain and that of data display; 

fundamentally, this thesis synthesises and contributes to both fields of literature by 

establishing firm links between data display and behavioural dysfunction. 
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1.3 Aims, Objectives and Methods 

The primary aim of this study lies in establishing whether data display is a 

standalone factor capable of influencing the likelihood, nature, or extent of 

behavioural dysfunction in police performance management systems. It assesses the 

effects of common forms of data display used to present police performance 

information, with the intention of identifying any notable relationships, tendencies or 

mechanisms that may either heighten or moderate dysfunction. 

The research therefore examines the experiences of UK police officers to identify 

recurrent themes and patterns associated with dysfunction and / or data display. It 

also deploys experimental stimuli to assess various methods of presenting numeric 

police performance information, in order to establish whether data display directly 

affects assumptions about performance and if such assumptions ultimately act as a 

catalyst for particular behavioural outcomes. The overarching research question is: 

“Does data display influence the likelihood, nature or extent of behavioural 

dysfunction in police performance management systems, and if so, why?” 

In other words, in respect of dysfunction: 

1. How likely is it to happen? 

2. What happens?  

3. How much of it happens? 

4. Why does it happen? 

To answer the research question, this study analyses qualitative and quantitative 

data, gathered through a large-scale survey instrument deployed throughout all UK 

police forces, which incorporates embedded psychometric micro-experiments. 

Mixed methods (see Creswell, 2008; 2009; 2013) are employed: firstly, sentiment 

analysis (see Turney, 2002; Wilson et al, 2005) is conducted, followed by Gioia’s 

(2012) thematic analysis method; this identifies key concepts and themes that are 

then arranged into data structures. The analysis identifies notable relationships, 

enabling the generation of an empirically-grounded theoretical model capable of 

demonstrating the influence of data display upon behavioural dysfunction. 
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Next, statistical analysis is undertaken to uncover any strong patterns or tendencies 

present within the experimental component of the study. This is followed by an 

assessment of the strength and direction of effects observed when users interact with 

various performance information formats, along with further development of the 

theoretical model. This approach is novel, as the bulk of research into performance 

information use tends to involve observational studies, with relatively few studies 

incorporating experimental designs (Kroll, 2014; Moynihan et al, 2016). 

1.4 Contributions 

This research extends the findings of prior studies that indicate data display affects 

decision-making, by identifying new relationships and recurrent patterns of cognitive 

and behavioural responses typically activated during engagement with certain data 

display formats. Centrally, the theoretical model explicates a sequence of events that 

theorises links originating from data display, through assumptions and decisions, to 

behavioural phenomena; moreover, it postulates the existence and operation of a 

mechanism that consistently sets users on a path towards dysfunction when 

particular data display formats are used.  

Furthermore, the study enriches the literature on performance information use and 

contributes to management research by firmly establishing the prospect that data 

display is indeed a factor singularly capable of triggering behavioural dysfunction. It 

introduces the notion that the characteristics of some formats habitually impair 

engagement with performance information and consequently produce remarkably 

consistent types of dysfunction; it also establishes that alternative forms of data 

display promote effective interpretation and decision-making, thereby leading to 

reduced levels of dysfunction.   

The study is therefore unique in demonstrating that particular formats consistently 

influence decision-making in a particular way, directly leading to particular forms of 

behavioural dysfunction, even in otherwise ‘healthy’ organisational environments 

and where all other conditions remain constant. In summary, it comprehensively 

establishes that the data display format chosen to present numeric police 

performance information has a substantial impact upon behavioural dysfunction; an 

assertion that is not made in any prior research. 
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1.5 Thesis Structure 

Following this introduction, Chapter Two sets out the context for the research by 

reviewing performance management literature, along with primary documentation 

obtained directly from UK police forces and additional secondary material. It 

discusses performance management, performance measurement and the use of 

performance information, before tracing the recent history of UK police performance 

management. It then explores specific themes relating to dominant forms of police 

performance information, before considering less widely-used alternatives. This 

therefore provides an assessment of the current state of the art.   

After exploring these key themes, it considers their implications through the 

theoretical lens of data display. It then examines the characteristics of dominant 

police performance information formats, along with patterns of dysfunction 

associated with their use, and asks whether such adversity may be at least partially 

mitigated by the use of alternative formats. Finally, it presents the overarching 

research question. 

Chapter Three sets out the philosophical and methodological foundations that 

underpin the research, exploring the underlying ontological and epistemological 

assumptions that inform research methods. An overview of the philosophical stance, 

Critical Realism (see Bhaskar, 1975; 1979; 1986) is presented, with discussion on its 

relevance to this study. The chapter then reviews chosen methodology and the mixed 

methods employed to generate findings capable of answering the research question. 

Chapter Four presents the qualitative component of the research, exploring themes 

within the 13,135 free text comments provided by survey respondents; the data 

structures produced by thematic analysis are then examined, followed by the 

theoretical model and propositions about a mechanism that may be responsible for 

producing observed effects. Chapter Five then reports on statistical analysis of 

quantitative data produced by the survey instrument, along with results of the 

experimental portion of the study; this analysis assesses specific aspects of the model 

and tests the strength of relationships between its components and the phenomenon 

of interest.  
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Chapter Six discusses the implications of the study’s findings, as well as how they 

connect with literature, theory and wider research. It also explores the theoretical 

model in greater depth, focusing on themes identified as antecedents to data display, 

as well as core concepts of the study. Finally, Chapter Seven provides a summary of 

key findings, followed by explication of the study’s main contributions, overall 

conclusions and potential avenues for future research. 

This thesis structure, and the approaches employed within it, aim to produce a 

theoretically sound and practically effective framework for addressing the research 

question and producing a novel and robust original contribution. 
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Chapter Two 

Literature Review 

 

2.1 Part One: Performance Management and the Policing Context 

2.1.1 Introduction 

This section sets the context for this research by first reviewing relevant performance 

management literature, along with primary documentation obtained directly from 

UK police forces and additional secondary material, such as open source content. It 

reviews the topics of performance management, performance measurement and the 

use of performance information, before tracing the recent history of UK police 

performance management. This is followed by an examination of the characteristics 

of dominant police performance information formats, along with discussion on their 

strengths and weaknesses, as well as the behavioural implications of their use. 

The second part of the chapter examines the literature on data display and reference 

dependence, discussing prior research in these fields and identifying how application 

of associated theories may generate fresh perspectives about the phenomenon of 

interest. Next, it presents a typology of the main types of behavioural dysfunction 

observed in police performance management systems. Finally, it outlines the 

imperative for integrated research into data display and the use of performance 

information, before presenting the research question. 

2.1.2 Performance Measurement, Management and Information: An Overview 

‘Performance management’ and ‘performance measurement’ are broad subjects 

(Bourne et al, 2018) and have distinct meanings, yet the links between them can be 

difficult to explain (Pavlov and Bourne, 2011). The terms themselves are often used 

interchangeably (Radnor and McGuire, 2004) and are sometimes integrated, as in 

‘performance measurement and management (PMM) systems’ (Bourne et al, 2018). 

Although there are no universally-accepted definitions of these terms, the literature 

identifies common characteristics, which assists in conceptualising them.  

For instance, performance management may be viewed as part of an overall control 

system (Otley, 2003), whereby officials or managers determine organisational goals, 
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then hold subordinates accountable for performance against these goals (Moynihan, 

2005; 2008; Nielsen, 2013). Objectives can be manifold (Behn, 2003), however the 

ultimate goal of performance management is generally considered to be to improve 

organisational performance (Whitaker et al, 1982; Behn, 2002; Micheli and Neely, 

2010; Shane, 2010; Bititci et al, 2018).  

Meanwhile, performance measurement provides “…the information system at the 

heart of the performance management process…” (Bititci et al, 1997, p. 533). This 

system utilises performance information (Moynihan and Ingraham, 2004) to quantify 

“…the efficiency and effectiveness of past actions through the acquisition, collation, 

sorting, analysis, interpretation, and dissemination of appropriate data” (Neely, 1998, 

p.5). Therefore, these terms may be conceived taxonomically; performance 

management incorporates performance measurement, which in turn utilises 

performance information as its currency.  

Performance management and measurement systems are an important means for 

influencing behaviour (Bourne and Bourne, 2011), as well as monitoring and 

controlling resources (Franco-Santos et al, 2012). They have broad implications for 

providing political bargaining power (Moynihan, 2008; Micheli and Neely, 2010) 

and informing public discourse (Jackson, 2011), however, Bird et al (2005) suggest 

the overriding purpose of public service performance measurement is threefold: 

“…to establish ‘what works’ in promoting stated objectives of the public 

services; to identify the functional competence of individual practitioners or 

organizations; and public accountability by Ministers for their stewardship of 

the public services” (2005, p.2). 

Performance measurement can be a highly technical task requiring expertise 

(Woodcock et al, 2019); effective measurement is also contingent on the use of 

appropriate types of performance information (Moynihan, 2008). Consequently, 

measurement systems should ideally comprise a mix of qualitative and quantitative 

indicators (Kaplan and Norton, 1996), be directly related to organisational goals and 

strategy (Ittner and Larkner, 2003) and be presented in formats that provide an 

accurate, contextualised picture of performance (Wheeler, 2000).  
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Even where it is difficult to accurately quantify performance, “It is better to 

imperfectly measure relevant dimensions than to perfectly measure irrelevant ones” 

(Bommer et al, 1995, p.602). Overall, measures should produce data that can be used 

to aid decision-making, promote effective management and drive improvement 

(Neely et al, 2002). 

The effective use of performance information can therefore generate myriad benefits, 

such as enhancing accountability, efficiency and service improvement (De Bruijn, 

2002; Collier, 2006; Ammons and Rivenbark, 2008; Heinrich, 2008; Heinrich and 

Marschke, 2010), informing scholarship (Moynihan and Pandey, 2010), supporting 

human resource management practices (Pavlov et al, 2017), as well as assisting 

“…strategic planning, resource allocation, program management, monitoring, 

evaluation, and reporting to internal management, elected officials, and citizens or 

the media” (De Lancer Julnes and Holzer, 2001, p.695).  

Performance information can also aid resource allocation, act as a basis for making 

peer comparisons, and inform planning and budgeting decisions (Jackson, 2011). It 

can assist diagnostics (Nielsen, 2013), enrich programme evaluation (Kroll and 

Moynihan, 2017), promote pro-organisational behaviour (Fama and Jensen, 1983; 

Eisenhardt, 1989), support goal alignment and value creation (Foss and Stea, 2014), 

foster learning and improvement (Moynihan et al, 2009) and assist steering and 

controlling (Van Dooren et al, 2010).  

Factors known to promote effective performance information use include 

measurement system maturity (Taylor, 2009; Kroll, 2014), stakeholder involvement 

(Bourdeaux and Chikoto, 2008; Moynihan and Pandey, 2010), leadership support 

(Boyne et al, 2004; Melkers and Willoughby, 2005; Dull, 2009; Kroll and Vogel, 

2013), innovation (Moynihan, 2005; Johansson and Siverbo, 2009; Moynihan et al, 

2012), support capacity (i.e. resources, expertise and information technology) 

(Berman and Wang, 2000; Behn, 2006; 2008a; Moynihan and Hawes, 2012) and 

goal clarity (Kaplan and Norton, 1996; Moynihan and Landuyt, 2009).  

Centrally however, it is argued the primary objective of performance information use 

is to foster effective decision-making (Hatry, 1999a; De Lancer Julnes and Holzer, 

2001; Ammons and Rivenbark, 2008; LeRoux and Wright, 2010; Lavertu and 
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Moynihan, 2012; Hvidman and Andersen, 2013; Pollanen et al, 2017). Moynihan 

(2008) posits: 

“The communication of performance information is intended to act primarily 

as a stimulus to the decision-making process – provoking, informing, and 

improving the quality of decisions” (2008, p.7). 

In order to support decision-making, it is imperative that performance information is 

relevant (Richardson, 2013) and presented in formats seen to be “…accurate, 

complete and trustworthy…” (Micheli and Pavlov, 2017, p.4; see also Micheli and 

Mari, 2014). Moore and Braga (2003) suggest using a range of indicators that 

provide multiple perspectives on operational activity; similarly, citing the notion of a 

Balanced Scorecard (Kaplan and Norton, 1996; Bourne, 2008; Hoque, 2014), they 

argue measurement systems should incorporate a combination of outcome measures, 

output measures, and financial measures. Likewise, drawing on Brown (1996), Moss 

et al (2007) propose that a suite of balanced indicators could be categorised under 

‘input’, ‘process’, ‘output’ or ‘outcome’. 

This type of categorisation is fairly representative of thinking on multidimensional 

performance measurement. Overall, as long as the ‘right measures are used in the 

right way’ (College of Policing, 2014), performance measurement systems are 

essential components of efficient and effective organisations. If measures “…capture 

the relevant characteristics of underlying operational processes” (Lohman et al, 

2004, p.271), trends and changes in data can be interpreted and efforts made to 

identify their causes, learn and improve (Moynihan and Landuyt, 2009).  

Moynihan (2008; 2009) and Moynihan and Lavertu (2011) cite four types of 

performance information use: purposeful, passive, perverse and political. Kroll and 

Vogel (2013) define purposeful performance information use as “…making better-

informed management decisions based on performance data” (2013, p.976). 

Moynihan and Lavertu (2011) and Kroll (2013; 2014) assert such use promotes 

efficiency and effectiveness, whilst Moynihan (2009) observes: 

“The central hope of performance management doctrine is that public 

employees use data to improve program performance” (2009, p.2). 
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Passive performance information use occurs when individuals do the minimum 

required to comply with reporting requirements, rather than using data to understand 

and improve performance (Radin, 2006). Perverse performance information use 

refers to when gaming and other dysfunctional behaviour arise in an attempt to 

increase performance outputs, often at the expense of underlying organisational 

goals (Moynihan, 2009). Finally, political performance information use occurs when 

data are used to claim success or advocate for resources (Moynihan, 2008).  

This study focuses chiefly on the ‘purposeful’ and ‘perverse’ categories, aiming to 

promote the former, whilst exploring potential root causes for the latter; the 

following section will explore how these considerations have played out in UK 

policing over recent years.  

2.1.3 UK Police Performance Management: A Recent History 

Despite the extensive literature on performance management in the public sector, 

there is relatively scant research examining policing, and less still in respect of the 

UK policing experience. Therefore, the following section will explore the recent 

history of UK police performance measurement and management, tracing its 

development during the last 35 years, and considering the implications of established 

models and practices.  

The roots of modern day police performance management in the UK can be traced to 

the early 1980s, and specifically to the influence of Home Office Circular 114/83 

(Home Office, 1983), which exhorted the service to demonstrate improvements in 

the ‘Three Es’ of efficiency, economy and effectiveness. This heralded the beginning 

of a paradigmatic shift towards managerialism across the UK police service, which 

came into being as part of wider public service reforms of the era, known as New 

Public Management, or NPM (Hood, 1991; 1995; 1996; 1998; Pollitt and Bouckaert, 

2000; Pollitt, 2002).  

The NPM reforms in the UK were part of a global paradigm, which saw a shift in the 

disposition of governance in public services towards a private sector ethos. In 

particular, governments in Western Europe, New Zealand, Canada, Australia and the 

US adopted NPM principles, requiring the public sector to demonstrate fiscal 

accountability and measurable evidence of performance. In 1993, US President 
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Clinton signed the Government Performance and Results Act (GPRA), which 

obligated agencies to establish performance targets and strategic plans, and be 

measured against results (Radin, 2000; Heinrich, 2008). This legislation 

subsequently served as a template for NPM reforms worldwide. 

NPM ideology was characterised by an emphasis on marketisation, value for money, 

contractual relationships, the notion of citizens as ‘customers’ and a focus on 

performance outputs and standards (Pollitt, 1993; Dunleavy and Hood, 1994; Hood, 

1995; McLaughlin et al, 2001; Boyne et al, 2004). The reforms were largely 

“…predicated on the belief that the public sector can learn from the private sector…” 

(Ghobadian et al, 2009, p.1520) and were promoted with the dual purpose of 

“…legitimizing the police service to the electorate and ordinary citizens, while 

encouraging efficiencies of resource use” (Hoque et al, 2004, p.59).  Advocates of 

NPM asserted these aims could be achieved through: 

“…new forms of budgeting, quasi-market techniques, performance-related 

payments, outsourcing and the expansion of internal and external 

contractualisation, including the closer involvement of the private sector” (De 

Maillard and Savage, 2012, p.364). 

Proponents of NPM argued reform was necessary due to a perception that public 

services were inefficient, unaccountable, and laden with disproportionate 

bureaucratic practices (Hughes, 2003). In particular, performance management was 

deemed opaque and unsophisticated (if present at all); “…measures which did exist 

were ad hoc and far from systematic” (Hughes 2003, p.157). In contrast, NPM 

offered “…explicit standards and measures of performance” (Hood, 1996, p.257), 

along with accountability through the use of performance targets (Jansen, 2008). 

In addition to a general shift in public attitude towards institutions during the post 

war decades (Kramer, 2009), the police service encountered strong public desire for 

greater accountability and transparency (Davis, 2012a; HMIC, 2014). Hood (1995) 

suggests declining levels of trust contributed towards the appetite for closer scrutiny 

of performance, whilst Prenzler (2007) proposes this was further fuelled by 

allegations of police corruption and misbehaviour during the 1960s and 1970s, 

which included alleged bribery (Brown, 2013), use of excessive force, (Lewis, 

2010), miscarriages of justice and corruption (Loftus, 2010). 
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Consequently, these changing social attitudes, as well as apparent politicisation of 

the service (for example, during the Miner’s Strike – see Coulter, 1984), led to the 

loss of what Reiner (2010) called the ‘Golden Age’ of policing. NPM reformers 

believed that the managerialist model represented the antidote to these ills; it was 

also a neat fit with the dominant political discourse of the time. However, the police 

service enjoyed a relatively ‘light touch’ in terms of the intensity of NPM reforms 

until the early 1990s, whereupon a programme of far-reaching police reforms was 

launched (Savage, 2007; De Maillard and Savage, 2012). 

At the vanguard of these reforms were the 1993 White Paper on Police Reform 

(Home Office, 1993a) and the Sheehy Report (Home Office, 1993b). The White 

Paper claimed the police service lacked clarity of purpose and proposed it was 

necessary “…to set clear objectives and to introduce changes to the framework 

within which the police operate” (1993a, p.4). The paper reflected the government’s 

intent to institutionalise performance management within policing, bringing with it 

increased monitoring and for the first time, comparative league tables, such as those 

already seen in the health and education sectors (Home Office, 1993a). 

The Sheehy Report proposed 272 recommendations, including an overhaul of 

performance management, which, Sheehy argued, should be linked to pay. In line 

with the focus on performance evident in the White Paper, Sheehy proposed greater 

personal accountability for chief officers, plus “…performance measures for units 

and the officers managing them, as well as individuals operating at the front line” 

(Home Office, 1993b, p.53). Although many of the Sheehy reforms were ultimately 

never implemented, several of the recommendations pertaining to performance 

management were introduced into forces (Leishman et al, 1995).  

NPM-oriented performance management philosophy was further consolidated within 

policing in 1994, when the Police and Magistrates Court Act (Home Office, 1994) 

received Royal Assent. The Act conferred authority upon the Home Secretary “…to 

direct Police Authorities to establish levels of performance (‘performance targets’)” 

(Home Office, 1994, p.16). It also centralised control over police performance 

management and radically altered the relationship between police forces and the 

Home Office; furthermore, it established a “…springboard for intervention by 

successor administrations” (Loveday, 2006, p.284).  
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2.1.3.1 Post 1997: New Labour, New Momentum 

The foundations laid by the Conservative Governments of the 1980s and 1990s were 

seized upon by the New Labour administration that came to power in 1997. 

Thereafter, performance management throughout policing became characterised by 

the sheer vigour with which it was applied (Royal Statistical Society, 2005; Pollitt, 

2006). Hood (2007) posits, “British government departments from 1998 arguably 

took the target approach at the top level of government to a point hardly seen since 

the demise of the USSR” (2007, p.96).  

Over subsequent years there followed an exponential tightening of governmental 

grip on police performance management, characterised by top-down control, explicit 

performance indicators, numerical targets, ‘league tables’, audit and inspection, as 

well as the holding to account of individuals for perceived ‘poor’ performance 

(Loveday, 1998; 2005). 

This momentum intensified following the 1998 Comprehensive Spending Review 

(CSR), when 366 Public Service Agreements (PSAs) were introduced across the 

public sector, which included over 600 performance targets (Chief Secretary to the 

Treasury, 1998a; 1998b; James, 2004). Micheli and Neely (2010) describe how three 

overarching PSAs generated multiple individual targets, initiatives, actions and 

indicators, as they descended to the operational level. In one example:  

“…these three PSAs and 10 indicators were converted into 49 separate 

indicators. At the local level, the 49 indicators identified in the Home 

Office’s interim framework were converted into 78 separate indicators” 

(2010, p.597). 

In 1999, the Local Government Act (Home Office, 1999) introduced the ‘Best 

Value’ agenda, intended to ensure value for money in public services. The Act 

designated ‘Best Value Authorities’ (these included Police Authorities), requiring 

them to measure performance against a further suite of indicators and targets. In 

policing, many of these ‘Best Value Performance Indicators’ (BVPIs) related to 

crime and efficiency outcomes, or public satisfaction rates (DETR, 1999; Home 

Office, 2000a). The expectation was that PSAs would translate into BVPIs, which 

would enable performance to be tracked at the local level (Micheli and Neely, 2010). 
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The plethora of targets introduced under the PSA framework and Best Value 

initiative was expanded in 1999 by the publication of the Home Office’s ‘Strategic 

Plan for the Criminal Justice System’ (Home Office, 1999) and a further 

supplementary publication in 2000 (Home Office, 2000b), each of which designated 

further numerical targets, such as: 

 30% reduction in the level of vehicle crime within five years; 

 Halving the time from arrest to sentence for persistent young offenders, from 

142 days to 71 days, and; 

 Reduce burglary by 20%. 

(Loveday, 2000; Collier, 2006). 

In order to ensure that activity was focused toward meeting targets, the Prime 

Minister’s Delivery Unit (PMDU) was inaugurated in 2001. The Unit’s purpose was 

to monitor and drive performance in around twenty key public sector targets (Hood 

and Dixon, 2010). The PMDU reported directly to the Prime Minister, being 

renowned for its interventionist disposition, preferences for the use of comparative 

data, and practice of holding managers personally to account. This approach was 

labeled ‘Deliverology’ by Michael Barber, the PMDU’s head (Crace, 2007).  

During the same year, a further report, ‘Policing a New Century: A Blueprint for 

Reform’ (Home Office, 2001), depicted a police service in crisis, citing high levels 

of crime, poor detection rates, and a decline in public confidence. Drawing upon 

assessments conducted by the Audit Commission (Audit Commission, 2000), its 

authors argued there was too great a disparity between levels of performance 

amongst forces. The paper therefore prompted further reform and proposed a new 

oversight function, namely the Police Standards Unit (PSU) – a body charged with 

scrutinising and improving police performance. The proposed methods for achieving 

these improvements focused on more target-setting and centralised control.  

The 2001 report paved the way for the Police Reform Act of 2002 (Home Office, 

2002), which heralded a further significant movement towards the continuing 

centralisation of UK policing (Jones, 2003). Drawing upon the much-vaunted 

deficiencies exposed in the previous year’s report and using them as a springboard 

for faster and deeper reform, the Act: 
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“…provided the Home Secretary with powers to set national police priorities, 

remove chief officers and directly intervene in the management of local 

police services” (Loveday, 2006, p.284). 

These powers were promptly invoked by the Home Secretary, David Blunkett, who 

initiated a series of inspections of all Basic Command Units (BCUs), conducted by 

Her Majesty’s Inspectorate of Constabulary (HMIC) between 2002 and 2004. The 

Act inaugurated the Police Standards Unit as a statutory body and established the 

first National Policing Plan, which enabled BVPIs to be used as a means of ranking 

forces’ comparative performance (Collier, 2006; De Maillard and Savage, 2012). 

In addition to its well-established inspection function, HMIC was also charged with 

designing and applying the new ‘Policing Performance Assessment Framework’ 

(PPAF) (Home Office, 2005); this was a comparative performance framework 

designed to assess forces in areas such as: 

“…tackling crime and serious crime, protecting vulnerable people, 

satisfaction and fairness and resource and efficiency. Each force was judged 

along a scale of ‘poor/fair/good/excellent’ and on whether their performance 

in terms of direction was ‘deteriorating, stable or improving’” (De Maillard 

and Savage, 2012, p.369). 

PPAF, which also influenced the character of some forces’ local performance 

frameworks (Hunton et al, 2009), later evolved into the ‘Assessments of Policing 

and Community Safety’ (APACS) framework, which aimed to assess the wider 

performance of statutory Crime and Disorder Partnerships (CDRPs), rather than 

solely police activity (Home Office, 2007). Despite the slight shift in emphasis, the 

heavy focus on crime rates as a performance measure remained, along with 

numerical targets and league tables; at one point, almost 300 targets and indicators 

applied to APACS (Golding and Savage, 2008). 

2.1.3.2 A Change of Emphasis 

The NPM-influenced orientation of police performance management continued to 

ingrain itself throughout the early 2000s, despite growing opposition from within the 

service (Golding and Savage, 2008). Much of this disquiet was associated with 
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concerns that target-based performance management was responsible for generating 

dysfunctional behaviour. For example, Neyroud and Disley (2007) argue: 

“…pressure to meet targets encourages managers to focus on volume crime 

investigations which are less resource intensive, at the expense of proper 

investigations of more serious crimes” (2007, p.563). 

Apparently heeding these concerns, in 2008, the Home Secretary, Jacqui Smith, 

announced a move away from centralised performance management (Home Office, 

2008a). This shift in emphasis resulted in the introduction of the ‘single confidence 

measure’; in Smith’s words, “…in future there will only be a single top down target 

for police forces – on improving public confidence” (Home Office, 2008a, p.6).  

This was accompanied by the new ‘Policing Pledge’ – a set of standards and service 

level commitments that police forces were expected to adhere to (Home Office, 

2008a; HMIC, 2009). Curiously, the Green Paper that proposed the single 

confidence measure and the Policing Pledge also initiated a more aggressive and 

interventionist stance for HMIC, asserting: 

“HMIC will have a more hard-hitting role in exposing underperformance of 

police forces and authorities and ensuring it is tackled…” (Home Office, 

2008a, p.82).  

Nevertheless, the statement of intent to move away from centrally-driven target-

based performance management represented a significant change in the direction of 

national policy. The notion of central government, nominally at least, relinquishing 

the reins of police performance management was continued by the newly-elected 

Conservative and Liberal Democrat Coalition Government in 2010. The new Home 

Secretary, Theresa May, announced that Labour’s ‘single confidence measure’ was 

to be rescinded forthwith and replaced with another single top down target – ‘to 

reduce crime’ (Greenwood, 2010). 

This announcement was followed with the abolition of APACS later that same year 

(Home Office, 2010a). The Government stated this would “…signal a fresh start 

with the police service with regards to policing performance…” and pave the way 

for “…new arrangements to be developed that best meet the aims of strengthening 

local accountability” (Home Office, 2010a, p.21). These new arrangements included 
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the abolition of Police Authorities and the introduction of directly-elected Police and 

Crime Commissioners (PCCs), who would be responsible for setting priorities and 

holding Chief Constables to account for performance (Home Office, 2010a; 2011). 

The first PCC elections took place in November 2012, placing the newly-elected 

Commissioners in a position of far-reaching control over their respective police 

forces. Each PCC was charged with producing a Police and Crime Plan which set out 

their priorities and details of how performance would be measured (Home Office, 

2011). The Home Office’s position was therefore very much that it had removed 

“…unnecessary interference by central Government…” (Home Office, 2010, p.4) 

and ‘passed the baton’ to PCCs, who would now determine the shape of police 

performance management locally.  

Following the advent of PCCs, police forces experienced a great degree of variance 

in how performance management frameworks were devised and applied (Rix, 2013). 

Some PCCs opted to avoid performance targets completely; for example in Surrey, 

the PCC, Kevin Hurley, stated explicitly in his Police and Crime Plan: 

“I do not believe in micromanagement or setting a raft of targets which could 

skew police activity towards chasing numbers rather than doing the right 

thing for the public” (Surrey OPCC, 2013, p.13). 

Conversely, other PCCs introduced precisely the ‘raft of targets’ that Hurley and 

others decried. For instance, in Thames Valley, PCC Anthony Stansfield’s Police 

and Crime Plan contained numerous specific numerical targets, such as: 

 “Disrupt 20 problem and organised crime groups …” (Thames Valley 

OPCC, 2013, p.41). 

Therefore, whilst the Government pursued the localism agenda in affording PCCs 

the latitude to determine the style and intensity of performance frameworks for 

individual police forces, the result has been a disparate landscape which still reflects 

many of the features of performance management that it has ostensibly distanced 

itself from during recent years.  

 

 



22 
 

2.1.3.3 UK Police Performance Management: Key Traits and Future Challenges 

Recent history has therefore seen a paradigmatic shift in UK police performance 

management, characterised by the transition from the monitoring of police 

performance to active performance management (De Maillard and Savage, 2012). 

Furthermore, Collier (2006), drawing on Sanderson (2001), observes:  

“Research has shown that the development of performance indicators has 

been primarily top-down with a dominant concern for enhancing control and 

upwards accountability rather than promoting learning and improvement” 

(2006, p.165). 

This appetite for tighter centralised control has been increasingly evident throughout 

this period; nationally-determined priorities, targets and reporting mechanisms have 

combined to create a distinctive performance management approach that has become 

deeply embedded in the police psyche (McDermott, 2013). Indeed, De Maillard and 

Savage (2012) contend: 

“Britain has developed the most elaborate framework of police performance 

management in Europe and one of the most elaborate frameworks of 

managerialism in the world” (2012, p.372). 

Consequently, despite the Government’s stated intentions to move away from 

centralised performance management, the results are incomplete and inconsistent. 

The arrival of PCCs, has in some cases, reverted police forces to circumstances 

reminiscent of the height of the New Labour era. Furthermore, as the President of the 

Police Superintendents Association of England of Wales, Irene Curtis, observes, 

targets remain so entrenched in police performance management culture, that despite 

Government exhortations, it is not easy to simply ‘switch them off’ (Curtis, 2013). 

Additionally, HMIC ensures there remains an emphasis on comparative performance 

through the use of ‘league tables’, perpetuating a dominant police performance 

management climate that retains much of the character of the NPM-oriented 

practices favoured during previous years. Furthermore, due to HMIC’s insistence 

that police effectiveness equates to crime reduction (HMIC, 2014, p4), there remains 

a heavy focus on crime data as a prominent measure of performance. 
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This is despite disagreement about the degree to which policing activity affects crime 

rates. Loveday (2000), for example, drawing on Bayley (1994), argues the police 

service has limited influence over crime due to exogenous factors, such as economic 

cycles, social deprivation, unemployment and substance abuse (see also Home 

Office, 1990; 1997). Similarly, Coleman and Moynihan (1996) assert it is 

“…misleading to imply that the crime rate is so clearly within the power of the 

Home Secretary and criminal justice system to control” (1996, p.134), whilst Smith 

(2006) argues recorded crime is unlikely to reflect actual crime anyway. 

Nevertheless, it seems that the use of crime data as a source of information could be 

advantageous to police managers seeking to understand crime patterns, as this can 

provide an insight into crime trends and inform decisions about priorities or resource 

deployment. The distinction here is between the use of crime statistics to inform 

decision-making, versus its use as a definitive measure of performance. However, 

there remains uncertainty about how to define and measure police performance at all 

(Shane, 2010). The Home Office suggests ‘good’ police performance is simply: 

“A combination of doing the right things (priorities), doing them well 

(quality) and doing the right amount (quantity)” (Home Office, 2008b, p.4).  

Whilst this definition provides general guidance, it does not specify what to measure, 

or how to measure it. This has fuelled an ongoing search for appropriate indicators 

that could provide insights into relevant policing domains, such as reliability, 

responsiveness, competence and fairness (Mastrofski, 1999; Davis, 2012a). 

However, despite exhortations for a more insightful range of police performance 

measures, there remains an emphasis on easy-to-measure quantitative outputs 

(Ammons and Rivenbark, 2008). Writing in 1956, Ridgway observed: 

“Today, there is a strong tendency to state numerically as many as possible of 

the variables with which management must deal” (Ridgway, 1956, p.241). 

This tendency persists in policing to the present day. In addition to heavy reliance on 

easy-to-obtain crime data, it is suggested that a key reason for its preponderance is 

because it can be problematic to accurately define and measure public sector 

performance (Rainey et al, 1976; Rainey, 1993; Smith 1995; Pollitt, 1999; Caers et 

al, 2006; Kelman and Friedman, 2009; Moynihan et al, 2009); this is because 
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performance information is by its very nature inexact, subjective and incomplete 

(Moynihan, 2008) and “…public sector goals are ambiguous, multiple, complex and 

frequently in conflict with one another” (Jackson, 2011, p.15). 

Furthermore, it is not easy to measure quality (Likierman, 1993) or true outcomes, 

such as harm reduction (Donahue, 1989; Eisenhardt, 1989; Behn and Kant 1999; 

Mackenzie and Hamilton-Smith, 2010). It can also be difficult to identify causal 

links between a particular intervention and an eventual outcome (Pollitt, 1999). 

Additionally, even when an outcome can be clearly defined and causal links 

established, results will often vary depending on the timing of evaluations (Heinrich, 

2008). Therefore, complexities associated with measuring outcomes means proxy 

measures are often favoured as surrogate indicators of performance (Lowe, 2013).  

Although such proxy indicators (or ‘tracer conditions’ - see Smith et al, 1997) are 

imperfect, they are often chosen because of their simplicity and heuristic value 

(Schalock 2001; Moynihan and Ingraham, 2004; Liu et al, 2010; Lowe, 2013). 

However, whilst this pseudo currency of inputs and outputs may be considered 

sufficient by some, Collier (2006) contends that the complex nature of policing does 

not lend itself to simple numeric measures. Skolnick (1966) too, observes, “The 

goals of police and the standards by which the policeman’s work is to be evaluated 

are ambiguous…” (1966, p.164). 

These longstanding considerations have led to the evolution of police performance 

measurement systems founded on simple metrics to assess performance in complex 

operating environments. The result is a landscape where “…inexact and incomplete 

measures are still widely used in performance management systems…” (Heinrich 

and Marschke, 2010, p.184). Consequently, despite a strong mandate within the 

literature for multifaceted, contextualised performance information, history has 

shown that UK police performance measurement has gravitated towards crude 

indicators and proxy measures; indeed, the status quo has been characterised as 

“…only having switches when it needs dials” (Hales, 2018).  

For these reasons, in 2013, the College of Policing, in conjunction with the 

Association of Chief Police Officers (ACPO), the Home Office, the Association of 

Police and Crime Commissioners (APCC) and other key stakeholders, instigated a 

national Commission into Police Performance Management (College of Policing, 
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2013). The Commission’s remit was to investigate the current state of police 

performance management and the behaviours it generates, aiming to learn the 

lessons of the past and build effective frameworks for the future. 

In particular, the Commission sought to promote more insightful use of performance 

measures, along with a move “… away from the deeply embedded target culture in 

policing” (College of Policing, 2013, p.5). This mandate was bolstered in 2015, 

when the Home Secretary appointed Chief Superintendent Curtis to chair an 

Independent Review of Policing Targets (May, 2015). The Review was published 

later that year, providing an insight into current practices; in addition to confirming 

the use of numerical targets was widespread, it also found police performance 

information as a whole tended to be presented using simplistic numerical formats, 

the most prevalent being:  

1. Binary comparisons. 

2. League tables. 

3. Numerical targets. 

(Home Office, 2015). 

However, although the Review produced clear recommendations and provided 

practical guidance on effective performance measurement, the College of Policing 

made no commitment to implement any of its recommendations, merely releasing a 

brief statement of acknowledgement following its publication (College of Policing, 

2015). Five years later, although the College continues to publish and promote 

national Authorised Professional Practice (APP) affecting almost every conceivable 

aspect of policing, there is still no APP on performance management, performance 

measurement, or the use of performance information (College of Policing, 2020). 

Therefore, whilst there may now be general acknowledgement that some practices 

have produced unintended consequences, the challenge in promoting a more 

sophisticated approach to police performance measurement lacks coherence at the 

national level and remains unresolved. This is despite the clear message conveyed by 

the Review that improving the status quo will involve more than merely criticising 

targets and requires much deeper appreciation of how performance information is 

presented and used.  
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Furthermore, in January 2020, the Prime Minister, Boris Johnson, announced he 

intends to introduce a target to reduce violent crime by 20% (Forsyth, 2020); one 

month later, the Home Secretary, Priti Patel, also signalled a return to national 

policing targets (Shaw, 2020). In response, Bill Skelly, Chief Constable of 

Lincolnshire Police warned such a move was likely to create ‘unintended or perverse 

consequences’ (Harper, 2020); it therefore remains to be seen whether the police 

service is on the cusp of repeating the experience of the last 35 years.  

In summary therefore, binary comparisons, league tables and numerical targets 

remain the most prevalent performance information formats within UK policing and 

are likely to remain so for some time. Therefore, this research focuses on these 

formats, to try and establish why they seem to exhibit such a close relationship with 

behavioural dysfunction; the following section examines their design characteristics 

and provides examples of the types of behaviour they have become associated with.  

2.1.4 Binary Comparisons 

A prominent feature of UK police performance measurement involves the use of 

binary comparisons. This practice may be defined as the act of comparing two 

isolated numeric values, then interpreting any difference between them as though it 

were a trend or trajectory. Comparisons are routinely made with the previous week, 

month, quarter, average, cumulative year-to-date total, and so on. The difference 

between the two values (or a percentage change) is subsequently assumed to reflect a 

trajectory, which is then used to identify areas of concern, inform decision-making, 

judge performance, and as the basis for action. 

The following examples are typical: 

“Crime has been reduced by 10% across the force area. This is 3,963 fewer 

victims of crime compared to the previous 12 months” (North Yorkshire 

Police, 2013). 

“In April 2014 the number of priority crimes committed fell to 26,297 

offences, down 10% from last month and down 11% from the same month 

last year. Tramlink saw the largest fall (down 23%). The rate of victims who 

felt they were treated fairly by the police rose to 91% (up 3%) whilst victim 

satisfaction rose to 80% (up 4%)” (Greater London Authority, 2014). 
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“The number of house burglaries reported to police fell by 36 per cent during 

Operation Brightshadow, which ran from Monday, October 3 to Sunday, 

October 9, compared to the week before” (Essex Police, 2013). 

Advocates of binary comparisons often describe them as a ‘starting point for asking 

questions’, or ‘management information’ (see Scottish Police Authority, 2014). This 

conveys the impression binary comparisons are a relatively benign form of data 

display, where limitations are known and routinely considered. However, despite 

their popularity and perceived heuristic benefits, they attract criticism for being 

simplistic and potentially misleading. An example is provided at Figure 2.1. 

Figure 2.1: Durham Police – Antisocial behaviour (ASB) table  

 

(Durham Police and Crime Commissioner, 2018, p.3) 

 

This example relates to antisocial behaviour metrics; it contains raw data, as well as 

a positive or negative percentage change, compared to the previous year. Similarly, 

the example at Figure 2.2 uses binary comparisons to depict year-to-date metrics, 

using the same period last year and the five year average as reference points, and 

displaying a positive or negative percentage variance to indicate the direction of 

perceived trajectories: 
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Figure 2.2: Strathclyde Police - Violent crime table 

 

(Strathclyde Police, 2012, p.1) 

It can be observed that murders appear to be ‘increasing’ (by 14.3%) compared to 

the same period last year, yet ‘decreasing’ (by 23.1%) compared to the five year 

average. This prompts questions about the stability of such descriptors, as well as 

which (if either) comparison most accurately reflects the murder rate. Such conflict 

is a typical symptom of the unstable nature of binary comparisons: depending on 

which reference point is chosen, perceived trajectories can be diametrically opposed.  

The use of binary comparisons as a method of presenting numeric data is 

widespread, both within the police service and amongst bodies charged with 

inspecting or reporting upon police performance (see HMIC, 2012; ONS, 2013; 

Staffordshire OPCC, 2013). In the experience of the author, substance tends to be 

ascribed to any apparent differences and the consequent expectation is that they must 

be accounted for and action taken to redress the balance. This occurs even when it is 

not within the gift of those under scrutiny to significantly influence a particular 

measure (as in the case of crime rates).   
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Conversely, assumptions can be drawn that suggest improvements have occurred, 

which invites complacency and even triumphalism. Take the following quote from 

one Police and Crime Commissioner’s annual report: 

“Recorded crime fell by 8% between April 2012 to March 2013. This 

represents 3,216 fewer victims of crime compared to the same period in 

2011/12. This latest fall means that North Yorkshire has overtaken Norfolk to 

become the safest policing area in England” (North Yorkshire OPCC, 2013, 

p.2). 

Binary comparisons tend to be used because of their simplicity. They appear to 

convey headlines about ‘direction of travel’, and make for easy-to-consume 

performance information. However, Bird et al (2005) warn their use tends to 

encourage over-interpretation of very minor changes amidst the data, leading to false 

conclusions: 

“Very particularly the practice of concentrating on a comparison with the 

most recent value, this year’s results compared with last year’s, may be very 

misleading for reasons including regression to the mean” (2005, p.14). 

Similarly, Rothstein (2008), Jackson (2011) and Kahneman (2011) caution against 

assuming performance has either improved or deteriorated, as an apparent change 

may simply reflect random statistical variation. In order to ensure that such statistical 

considerations are taken into account, Bird et al (2005) promote the use of time 

series data as an alternative; this affords a more contextualised picture than is 

possible when using binary comparisons.  

The superficial nature of binary comparisons becomes clear when one is displayed 

visually, as in Figure 2.3: 
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Figure 2.3: Binary comparison chart
2
 

 

Presenting a binary comparison in this manner exposes the gaps in the data set and 

highlights the lack of context. It is also apparent that if the earlier data point happens 

to be abnormally high or low, the risk of envisioning a steeper trajectory between the 

two values is increased. The practice gives the impression of trends and trajectories 

that simply might not exist, and makes it impossible to draw any valid conclusions. 

These are critical deficiencies; as Wheeler (2000) emphasises: 

“Data have no meaning apart from their context” (2000, p.12). 

2.1.4.1 Binary Comparisons and Behavioural Change 

As a primary objective of performance information is to aid decision-making, the use 

of binary comparisons could well affect the choices made as a result of engagement 

with data presented in this format. This is because negative variance may give the 

impression of poor performance, which could lead to managers exhorting 

subordinates to address perceived deficiencies, thereby potentially inducing 

behavioural changes.  

Furthermore, the use of red and green numbering or shading to highlight perceptions 

of good or poor performance, along with arrows emphasising a perceived direction 

of travel and descriptors that ascribe blame to ‘failing’ work units, could potentially 

heighten these risks. The below excerpts from police performance documents are 

indicative: 

                                                           
2
 Note: numeric values have been omitted from the vertical axis for simplicity of presentation. 
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Figure 2.4: Sanction detection rate (i.e. solved crimes) – Current rolling twelve 

months vs previous rolling twelve months 

 

(Metropolitan Police, 2013a, p.6) 

 

Figure 2.5: Violence with Injury (VWI) satisfaction rates  

 

(Metropolitan Police, 2013a, p.30) 
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Figure 2.6: Missing people - performance data 

 

(Staffordshire Police, 2019) 

All of the above examples incorporate the use of colour to reinforce apparent 

trajectories. One also incorporates narrative stating boroughs’ performance has either 

‘improved’ or ‘declined’. Another uses red or green arrows to ascribe apparent 

improvement or deterioration across a range of indicators relating to missing people 

(a complex area affected by multiple exogenous factors).  

Such use of colour coding to draw attention to particular figures is commonplace in 

policing and appears to be a deliberate technique for initiating remedial action. 

Officers consistently describe being held to account on this basis; often such 

performance information is displayed publicly. In the words of one officer: 

“We have a performance board in our station. It shows ‘up’ and ‘down’ 

arrows, in red (bad) and green (good) and % figures” (Guilfoyle, 2013, 

p.153). 
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When binary comparisons are augmented by such symbolism, it reinforces perceived 

trajectories. Unless performance information users are aware of limitations, the way 

the data are displayed could influence their perceptions about performance; this in 

turn seems capable of potentially affecting decision-making and action, in a similar 

fashion to that associated with the use of league tables and numerical targets. 

2.1.4.2 Binary Comparisons: A Summary 

Binary comparisons are a ubiquitous feature of UK police performance measurement 

systems, yet there is scant literature and a dearth of research on the topic. However, 

despite their popularity, there are well-founded concerns regarding their unstable 

nature. Primarily, their dependence on an isolated temporal reference point makes 

them susceptible to depicting trends or trajectories which may not be reflective of the 

longer term picture. Consequently, users may be lured into making erroneous 

assumptions, which could ultimately lead to unnecessary behavioural responses.  

Therefore, even where managers seek to use binary comparisons in a careful manner, 

it seems that they are simply not a valid ‘starting point for asking questions’ at all – 

if their simplistic visual appearance substantially impairs data interpretation, binary 

comparisons could be considered so misleading as to render them counterproductive 

in the extreme. This study will therefore assess whether presenting data as binary 

comparisons does indeed affect assumptions about performance and influence 

subsequent choices; centrally, it also seeks to establish whether the visual appearance 

of this format may be an antecedent to behavioural dysfunction. 

2.1.5 League Tables 

Whilst potential behavioural changes associated with binary comparisons may be 

largely unintentional, in contrast, the use of ‘league tables’ (also known as tabular 

peer comparisons) is explicitly intended to influence behaviour. The practice can be 

traced as far back as the 18
th

 century, when social reformer Jeremy Bentham called 

for what he termed the ‘tabular comparison principle’ in government accounting 

(Hume, 1981; Hood, 2007). League tables, ranking systems and the general practice 

of comparing peers for the purpose of assessing performance have subsequently 

taken hold throughout public services, becoming particularly well-established during 

the NPM reforms. 
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In UK policing, league tables are used nationally and locally; forces, departments, 

teams, and even individuals are ranked and compared against each other. Proponents 

argue league tables provide clarity and accountability, are useful for benchmarking 

performance and signal quality of service (Hatry, 1999b; Courty et al, 2007; 

Jackson, 2011). The use of league tables in the education and healthcare sectors is 

particularly well-established (Goldstein and Spiegelhalter, 1996; Bevan and Hood, 

2006; Rothstein, 2008), but the practice is also deeply embedded in policing (Home 

Office, 1993c, pp.18-19). 

At the national level, HMIC ranks forces according to their performance in areas 

such as crime rates, public satisfaction and data quality. These assessments are then 

disseminated through a performance measurement tool called iQuanta. The iQuanta 

tool presents graphical and tabular performance information, using symbols to 

illustrate relative performance of individual forces (or areas within forces) and 

perceived trajectories; comparisons are made against peers, as well as previous 

years’ crime data (Home Office, 2010b). An example is provided at Figure 2.7. 

 

Figure 2.7: iQuanta Snapshot – Leicestershire Police 

 

(Rutland CSP, 2012, p.1) 
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Apart from individual force ‘scorecards’ like the example above, data are often used 

to construct numeric tables or comparative bar charts that directly rank forces against 

each other. A range of metrics can determine the rankings, such as detection rates 

(i.e. solved crimes), speed of response to emergency calls, number of complaints, 

sickness levels and so on. Examples are provided as follows. 

Figure 2.8: Metropolitan Police crime data dashboard 

 

(Metropolitan Police, 2018) 

Figure 2.9: iQuanta - Robbery Comparative Bar Chart  

 

(Home Office, 2012b, p.2) 
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Figure 2.10: Police Forces Comparison Table 

 

(Observer, 2011) 
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Although all-encompassing national rankings are made, HMIC tend to place 

individual forces into ‘most similar force’ groups (known as MSFs, or MSGs), based 

on demographic and socio-economic factors, plus crime data (Hale et al, 2005, p.5; 

HMIC, 2013a; 2013b; 2013c). This is done with the intention of promoting “…fairer 

and more meaningful comparisons between areas” (HMIC, 2013b, p.1). Under this 

approach, conclusions about performance effectiveness are made based on each 

force’s position in the rankings. The rationale behind this method is: 

“…not to set one individual force against another nor to use the performance 

indicators as a proxy for increasing inter-force competition, but rather to 

broaden the scope of management tools open to senior officers in the context 

of improving individual force performance” (Barton and Beynon, 2011, 

p.363). 

Some commentators contend that comparing police agencies in this way is a useful 

method for assessing performance; indeed, ranking and grading in league tables 

could aid transparency and accountability (Shane, 2010). Others, however, contend 

there are inherent deficiencies associated with league tables that undermine their 

efficacy, which can lead to unwarranted conclusions being drawn and even invite 

unwanted behaviour. Hood (2007), for example, argues: 

“Like target systems, they are likely to produce output distortions as 

producers learn to find ways that move their organizations up the league 

tables in ways that do not reflect the intentions of those who framed the 

rankings, or ignore non-measured activities” (2007, p.101). 

Jacobs and Goddard (2007) observe that whilst composite measures (i.e. those 

aggregated to a single indicator) are often used to construct league tables because of 

their simplicity, they are unable to provide a clear picture of relative performance. 

McLean et al (2007) also conclude that aggregate measures are an insufficiently 

robust means of assessing performance, whilst Bird et al (2005) warn the approach 

can result in misinterpretation and even ‘severe distortion’ (2005, p.14).  

Furthermore, league tables do not communicate history or context; trends, statistical 

anomalies or patterns therefore remain obfuscated, effectively constraining 

meaningful interpretation. In particular, Bird et al (2005) are emphatic regarding the 
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dangers of relying upon a ‘snapshot’ of time that is, by definition, characteristic of 

how data are displayed in league tables. Similarly, Shilston (2008) discourages 

attempts at reducing “…the complex interactions involved in service delivery to a 

number” (2008, p.362), whilst Wheeler (2000) warns single figure metrics lack 

context, making it difficult to interpret the data or assimilate information.  

Jacobs and Goddard (2007) and Hood et al (2009) highlight further inherent 

instabilities and limitations, such as high degrees of uncertainty when attempting to 

determine the order of rankings. Likewise, Jackson (2011) warns: 

“League table rankings are very unstable and are sensitive to small changes 

in the variables that compose them” (2011, p.20). 

In one case, a ‘small change’ in a league table for local authorities led to a drastic 

impact on the order of ranking: “The largest jump in position for an individual 

authority was 54 places, more than half the league table” (Jacobs and Goddard, 2007, 

p.107). Similarly, Goldstein and Spiegelhalter (1996) cite a study by Green and 

Wintfield (1995) which examined league tables for cardiac surgeons, where “…46% 

of the surgeons had moved from one half of the ranked list to the other” in just one 

year (1996, p.403). Consequently, Jackson (2011) cautions against drawing 

conclusions about performance by interpreting league table rankings, arguing:  

“To hold managers accountable for the position of their organization in a 

league table, or to reward them on this basis, is perverse” (2011, p.21). 

Furthermore, Goldstein and Spiegelhalter (1996), Bird et al (2005) and Jackson 

(2011) draw attention to the critical importance of transparency regarding confidence 

intervals, warning of the dangers of failing to place caveats alongside rankings. Such 

caveats should provide clarity regarding the methodology used in constructing the 

table, as well as statements relating to limitations and overall context. Jacobs and 

Goddard (2007) insist such indications of uncertainty should always be published to 

“…communicate the sensitivity of the reported measure” (2007, p.109).  

Despite this consensus, it is uncommon for such caveats to be provided alongside 

league tables and where there are high degrees of uncertainty or broad confidence 

intervals, this makes it impractical to separate those being ranked; furthermore, 

ranking is particularly difficult when differences involve small numbers. Goldstein 
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and Spiegelhalter (1996) contend “…even after adjustment, finely graded 

comparisons between institutions are impossible” (1996, p.397). In Figure 2.11 it can 

be seen that broad intervals result in overlaps between institutions, making neat 

separation problematic.  

Figure 2.11: League Table – Teenage Conception Rates 

 

(Bird et al, 2005, p.17; adapted from Goldstein and Spiegelhalter, 1996, p.401) 

Figure 2.11 displays the median and 95% intervals for ranks of Scottish health 

authorities with regard to teenage conception rates between 1990 and 1992 inclusive: 

rates and relevant populations are shown for each health authority. By way of 

commentary, Goldstein and Spiegelhalter (1996) offer the following observations: 

“…the medians do not always match the observed ranks. The width of the 

intervals is notable: in fact the firmest conclusions that can be drawn are that 

the Western Isles is in the lower quarter, Highland and Lanark are in the 

lower half and four health boards are in the top half” (1996, p.400). 
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Therefore, where explanatory narrative or statistical caveats are absent, it often 

means no useful conclusions can be drawn about performance, position, or apparent 

‘direction of travel’ within a league table. In such circumstances, league tables are 

neither helpful in establishing how well an organisation is currently performing 

(Wilson and Piebalga, 2008), nor a good predictor of future performance (Leckie and 

Goldstein, 2009). Moreover, an organisation’s position within a league table does 

not necessarily correlate with its actual performance (Bevan and Hood, 2006; 

Jackson, 2011). Fundamentally, Goldstein and Spiegelhalter (1996) assert: 

“…current official support for output league tables, even adjusted, is 

misplaced…” (1996, p.405). 

2.1.5.1 League Tables and Behavioural Change 

Despite these well-documented limitations, league tables are widely used to 

influence performance. Unlike the relatively incidental factors associated with binary 

comparisons that may precipitate behavioural change, league tables are explicitly 

intended to act as a catalyst for altering behaviour. Their use often involves an 

implicit emphasis on ascribing failure and embarrassment in an attempt to motivate 

apparent underperformers. Le Grand (2010) describes the common tactic of using 

league tables to ‘name and shame’ institutions as: 

“…the publicising of poor performance to peers, and / or to the general 

public, with the intention of humiliating the staff of the organisation 

concerned and hence encouraging them - in their own self-interest - to do 

better” (2010, p.61). 

This underlying negative disposition characterises UK police league tables; 

perceived directions of travel or positions within them are often colour coded, with 

‘red’ indicating failure. In the ‘most similar force’ (MSF) comparisons used in the 

UK, descriptors such as ‘clearly deteriorating’ accompany arrows indicating the 

apparent performance trajectory (see, for example, Bedfordshire Police, 2008, p.3). 

This can have the effect of stigmatising the forces towards the bottom of the table, or 

those whose performance appears to be getting worse.  

In addition to the stigma of being associated with an underperforming institution, 

poor rankings have often been accompanied by severe personal sanctions. For 
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instance, following the introduction of the NHS ‘star ratings’ system in 2001 

(Department of Health, 2001), which ranked institutions based on performance 

against targets, it was made known that those chief executives responsible for 

hospitals deemed to be failing would be at risk of losing their jobs (Hood, 2006; 

Propper et al, 2010). That same year, this is precisely what happened to six chief 

executives (Beverley and Haynes, 2005). 

A similar situation has occurred in the education sector, where ‘failing’ institutions 

have been subject to direct Government intervention, often with the presumption of 

‘leadership change’ following low rankings (Department for Business Innovation 

and Skills, 2011, p.28). However, Holloway et al (1999) argue such punitive 

approaches are unlikely to improve standards: 

“...rather than providing a stimulus for improvement, highly critical OFSTED 

reports only serve to reinforce a cycle of decline” (1999, p. 199). 

Bevan and Hamblin (2009) conclude the public dissemination of ranked performance 

data carries reputational damage to ‘poor performers’, thereby spurring them on to 

take action to avoid being toward the lower end of rankings in future. Indeed, they 

contend that the league table-based ‘star rating’ system in healthcare was explicitly 

“…designed to inflict reputational damage on hospitals performing poorly” (Bevan 

and Hamblin, 2009, p.167). 

The same applies within policing, where league tables containing individual officers’ 

performance outputs are sometimes circulated to expose ‘poor performers’ 

(Metropolitan Police Federation, 2014). De Maillard and Savage (2012) observe: 

“…the core rationale for police performance tables is more a reflection of a 

strategy of ‘naming and shaming’ - an attempt to drive up performance by 

identifying the best and worst performing police organisations” (2012, 

p.367). 

This has had the effect of encouraging sensationalist headlines such as, “UK’s worst 

police forces named” (Daily Mail, 2006), thereby generating pressure to avoid low 

rankings in future. Whilst the intention of policy makers would be that organisations 

are encouraged to address deficiencies, experience suggests the approach doesn’t 

necessarily result in performance improvements (Olsen, 2012); furthermore, it risks 
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inducing gaming and other behavioural dysfunction (Bevan and Hood, 2006; Hood, 

2007; Rothstein 2008). 

Such adverse reactions are well-documented across the public sector. For example, 

in education, examples of perversity include ‘teaching to the test’ (Jacob, 2005; 

Hood, 2006; Heinrich and Marschke, 2010), preventing low-achieving students from 

entering exams (Rothstein, 2008) and teachers altering pupils’ test scores (Jacob and 

Levitt, 2003). In healthcare, Dawson et al (2005) discovered some hospitals focused 

on measured activities at the expense of other important functions. Marshall et al 

(2000), report that the publication of UK hospital mortality rates made some 

surgeons reluctant to operate on higher risk cases. Rothstein (2008), drawing on 

Altman (1990), comments on similar circumstances in the US:  

“In 1989, St. Vincent's Hospital in New York City was put on probation by 

the state after it placed 24th in the ranking of state hospitals for cardiac 

surgery. The following year, it ranked first in the state. St. Vincent's 

accomplished this feat by refusing to operate on tougher cases” (2008, pp.41-

42). 

Overall, within organisations the practice of ranking teams against each other can 

lead to unhealthy competition (Brickman and Bulman, 1977; Tesser, 1988) and a 

condition known as sub-optimisation (Hardin, 1968; Neave, 1990, pp.232-240). This 

is where individual work units optimise their own performance outputs at the 

expense of others, leading to departmental or organisational cohesion becoming 

undermined and overall performance impaired (Ridgway, 1956); in some cases it can 

even lead to workers actively sabotaging the efforts of those perceived to be 

performing well (Hoffman et al, 1954). 

Sub-optimisation is characterised by fractious relationships between departments 

units and behaviour designed to make internal performance look good, even if this 

disadvantages others (Seddon, 2003). Ultimately, this harms the overall system, 

distorting organisational objectives and impairing service delivery (Deming, 1986; 

1994). These adverse outcomes are likely to occur in situations where peers are 

ranked, partly because, “…pitting agents against each other can reduce the incentive 

for agents to cooperate” (Heinrich and Marschke, 2010, p.194). 
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Whilst there is merit in understanding the reasons for differential performance 

between comparable work units, the drive should be for continuous improvement of 

the whole, rather than focusing on individual components (Deming, 1986; 1994). 

League tables frustrate these aspirations as they segregate work units and set them 

against each other. In policing, this has contributed towards an unhealthy 

performance management climate, where officers feel pressured into engaging in 

questionable behaviour (Cockcroft and Beattie, 2009), such as in the case below: 

“We were recently told that our BCU [Basic Command Unit – a 

geographical policing area] PACE 1s [stop and searches] had fallen to an 

unacceptable level on our internal force league table and that we needed to 

stop-search more people” (Copperfield, 2012, p.192). 

Clearly, there is an ethical dimension to be considered here, as searches may only 

occur when legally justifiable and if certain conditions apply (Home Office, 1984). 

Encouraging officers to conduct high volumes of searches in order to generate a 

favourable position in a league table does not meet the grounds required for the 

lawful and ethical use of stop and search powers, and could lead directly to improper 

conduct. Indeed, research into the use of stop and search powers in Scotland 

uncovered such questionable behaviour, such as instances of four and five year old 

children being stopped and searched by police (Murray, 2014). 

This highlights the risk that pressures associated with the use of league tables could 

influence behaviour to the extent the de facto purpose for activity becomes to avoid 

low rankings. The danger is that conversations within police forces then gravitate 

towards, ‘How can we improve our position in the league table?’ rather than, ‘How 

do we provide the best possible service to the public?’  

2.1.5.2 League Tables: A Summary 

There are multiple examples of league tables being associated with instances of 

behavioural dysfunction and other unintended consequences. Furthermore, there is 

little dispute that the conduct of some managers has been responsible for causing 

dysfunction. The literature indicates that a degree of behavioural change is likely the 

result of pressure being exerted to avoid lower positions in league tables, suggesting 

that cases of adversity do indeed arise as a consequence of improper application.  
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However, there are also sufficient concerns about the design limitations of league 

tables, giving rise to the prospect their visual appearance could distort perceptions 

about performance. As with binary comparisons, it is conceivable that managers’ 

assumptions about relative performance could influence their decision-making and 

possibly even contribute towards behavioural change. Therefore, even where 

managers seek to use league tables with care, it could be that there is a latent risk of 

invalid assumptions, which in turn may catalyse inappropriate responses.  

This study will investigate this prospect further, aiming to establish whether adverse 

behavioural tendencies
3
 are likely to be triggered when league tables are used, even 

in the absence of improper application or other aggravating factors. Specifically, it 

seeks to ascertain whether the way in which league tables display data is a traceable 

antecedent to behavioural dysfunction. 

2.1.6 Numerical Targets 

By way of providing a clear definition, the type of targets this research focuses on 

are numerical targets, of the type most commonly used in UK policing; these tend to 

be manifested as an exhortation to achieve an aspirational numeric value, such as to 

‘increase ‘X’ by 20%’ / ‘produce ‘A’ number of outputs within ‘B’ timeframe’ / 

‘attain a standard of ‘C’ in 90% of cases’, and so on. 

The use of targets in performance management systems has been the subject of much 

debate and there is extensive literature to consider. Therefore, the forthcoming 

section is more substantial than those exploring binary comparisons and league 

tables. It begins with a brief insight into the historical antecedents of performance 

targets, before discussing Goal Setting Theory, arguments for and against the use of 

targets, and implications for behavioural change. 

2.1.6.1 Numerical Targets: A Brief Timeline 

Targets have a long history within performance management systems, but they came 

to prominence through the work of US industrialist Frederick W. Taylor, whose 

‘scientific management’ techniques of the early 20
th

 century became synonymous 

                                                           
3
 For the purposes of this research, ‘adverse behavioural tendencies’ are defined as: “Recurrent forms 

of behaviour characterised by disproportionate, unwarranted, or perverse responses to police 

performance information”. 
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with the notion of controlling work through the imposition of explicit standards. 

Taylor’s methods involved measuring relatively simple inputs and outputs, such as 

the time taken to complete a unit of work, or the number of items produced, and then 

setting targets for production levels (Taylor, 1911; Hood, 2007).  

Subsequently, target-driven performance management became widespread, being 

used in armaments production during both World Wars, tax administration and job 

placement programmes (Jowett and Rothwell, 1988; Hood, 2007; Hood and Dixon, 

2010). Meanwhile, the Soviet ‘Targets and Terror’ regime became renowned for 

harsh penalties imposed for failure to attain quotas (Berliner, 1956; Rothstein 2008). 

During the late 20
th

 century, the use of targets proliferated in both the public and 

private sectors, with the NPM reforms ensuring they were integral to performance 

management in schools, healthcare, government and law enforcement (Hood, 1991; 

1996; Bevan and Hood, 2006).  

2.1.6.2 Numerical Targets and Goal Setting Theory 

In order to understand why the use of numerical targets is so widespread, it is helpful 

to explore the theoretical perspectives offered by Goal Setting Theory, as they 

provide insights into reasons why targets are considered by many to be a useful 

performance management tool. Although Goal Setting Theory is primarily associated 

with Edwin Locke and Gary Latham (Locke, 1968; Locke et al, 1981; 1989; Locke 

and Latham, 1984; 1990; 1991; 2002; 2006), English psychologist Cecil Alec Mace 

is credited as ‘the man who discovered goal setting’ (Phillips-Carson et al, 1994).  

During the 1930s, Mace conducted experiments which suggested specific, clearly-

defined goals increased his subjects’ performance; he also found that tightly-defined 

objectives tended to lead to better performance increments than broad ‘do your best’ 

type goals (Mace, 1935). Locke and Latham have expanded upon this field of 

research over recent decades and offer their definition of a ‘goal’
4
 as follows: 

“A goal is the object or aim of an action, for example, to attain a specific 

standard of proficiency, usually within a specified time limit” (2002, p.705). 

                                                           
4
 The term ‘goal’ in American English may be considered synonymous with ‘target’. 
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Locke and Latham assert goal-directed behaviour results in improved performance 

and they are explicit about the advantages of ‘specific, difficult goals’ (Locke and 

Latham, 2002). Behn (2003) also argues targets provide a clear objective to be 

achieved; according to Moynihan and Pandey (2005) such clearly-articulated 

objectives counteract goal ambiguity. Separate research highlights generally positive 

effects, such as improved exam results (Ashforth and Anand, 2003; Boyne and Chen, 

2006; Barsky, 2008; CIPD, 2016a).  

Others claim challenging, specific goals act as a catalyst for stimulating innovation 

and action (Sitkin et al, 2011), guiding effort and persistence (Cyert and March, 

1963), promoting flexible thinking (March, 1991), building collective enthusiasm 

(Bass and Riggio, 2005) and motivating high performance (Rousseau, 1997). In 

particular, some suggest ‘stretch goals’ (or ‘stretch targets’) (see Tully, 1994; Locke, 

1991; See et al, 2003; Sitkin et al, 2011) provide a unifying purpose (Colbert et al, 

2008) and promote organisational learning (Levitt and March, 1988). 

Targets are also claimed to enhance managerial responsibility, motivate workers, and 

foster accountability (Capon et al, 1987; Jennings and Haist, 2004). Additionally, 

they can promote transparency and legitimacy (Hoque et al 2004) and have led to 

improvements in reported levels of performance in hospitals and schools (Hood, 

2006; Hood et al, 2009; Le Grand, 2010; Propper et al, 2010). Overall, Locke and 

Latham (2006) propose, “Goals direct attention, effort, and action toward goal-

relevant actions at the expense of non-relevant actions” (2006, p.265). 

Many commentators envision targets as a key feature of performance management 

systems (Simons, 1995; Bourne et al, 2009; Micheli and Manzoni, 2010; Micheli, 

2012b). Neely, for example, argues for multidimensional, stakeholder-driven 

approaches that incorporate targets as legitimate components of ‘learning systems’ 

(Neely, 2007; Neely et al, 1997; 2001; Neely and Powell, 2004). Similarly, Micheli, 

suggests they should be used to “…direct attention, mobilise effort and inform 

strategy development” (2012a, p.90).  

Experimental research has shown that the presence of goals in a variety of settings 

has led to increased performance outputs. Whilst tending to focus on simple physical 

tasks, this research does suggest participants perform better when assigned a target to 

aspire towards. For example, subjects: 
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 Squeezed a grip more tightly (Botterill, 1977); 

 Lifted heavier weights (Ness and Patton, 1979); 

 Exercised at a higher rate (Bandura & Cervone, 1983); 

 Pedalled faster (Roberts and Hall, 1987), and; 

 Endured pain for longer (Stevenson et al, 1984). 

 

Nevertheless, there is general acknowledgment of an association between targets and 

unintended consequences, although the consensus seems to be the target itself is not 

responsible (Latham, 2004). For instance, Locke and Latham (2006) suggest adverse 

behaviours arise primarily when goals are framed in a manner that associates them 

with threat or failure (i.e. the framing is responsible, rather than the target).  

Others, however, contest the effectiveness of target-setting. For example, Deming 

(1986, 1994) asserts that merely setting a numerical target does not provide a method 

or capacity for achieving it. Locke and Latham (1991) appear to accept this; whilst 

insisting that goal setting promotes effort, persistence and direction, they observe 

“…there are times when these three mechanisms, including the use of previously 

learned skills, are insufficient to attain a goal” (1991, p.228). They also find that self-

set goals are no more effective at increasing performance than assigned goals, or 

participatively-set objectives (Locke and Latham, 1990).  

Separate research concludes that targets do not improve performance (Shapira, 1989; 

Ghobadian et al, 2009); specifically, Huber and Neale (1987) and Northcraft et al 

(1994) found that targets can cause individual performance outputs to be boosted at 

the expense of collective organisational objectives, echoing the dangers of sub-

optimisation, as discussed in respect of league tables. Indeed, Locke and Latham 

(1991) acknowledge, “Trying for specific, challenging goals may actually hurt 

performance in certain circumstances” (1991, p.229). 

Furthermore, the perception stretch goals improve performance is claimed to be 

overstated (Sitkin et al, 2011). Citing effusive endorsements of the practice (see 

Hamel and Prahalad, 1993; Collins and Porras, 1994; Tully, 1994; Hamel, 1998), 

Sitkin et al (2011) argue their usefulness is exaggerated and often based on 

anecdotes, outlier cases and non-representative samples (see also Denrell, 2003). 

Additionally, whilst Locke (2001) claims stretch goals can improve the performance 
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of high ability managers, he acknowledges they may also provoke a fall in overall 

morale due to other employees becoming demotivated (Locke, 2001). See et al 

(2003) warn this impact on morale may even lead to a drop in performance.  

Research also suggests targets fail to improve performance in complex settings 

(Earley et al, 1989; CIPD, 2016a) and can even have a negative effect on 

performance (CIPD, 2016b, p.17). For instance, in studies relating to air traffic 

control, Kanfer and Ackerman (1989) found targets actually impeded performance. 

Likewise, Horton and Smith (1988), Loveday (2006) and Mackenzie and Hamilton-

Smith (2010) claim complex systems (such as public services) do not respond well to 

target-driven performance management.  

This is perhaps, in part, because multiple conditions affect outputs in complex 

settings (Collier, 2006). This point is generally accepted by goal setting theorists; 

Locke et al (1989) and Locke and Latham (2002; 2006) acknowledge targets are 

ineffective in environments where subjects do not have full control over their 

performance capability. Additionally, Seijts and Latham (2001) and Locke and 

Latham (2009) accept specific goals do not always lead to improved performance. 

Instead, Locke and Latham (2009) suggest broader ‘learning goals’ (such as to 

acquire task knowledge) can be beneficial as an alternative. 

Targets are posited to be a particularly ill fit in the public sector (Behn and Kant, 

1999), as it is different, complex, and fosters values such as political independence, 

professionalism and neutrality, rather than the attainment of profit (Hughes, 2003). 

Moreover, Armstrong (1997) contends market theory “…is not robust enough to 

embrace the full range of public sector activities such as governance and guarding 

public interest” (1997, p.3), making it difficult to transplant private sector 

methodologies into non-indigenous settings (Hvidman and Andersen, 2013). 

Therefore, it may well be that goal setting can help increase outputs in the short 

term, and for non-complex tasks, whilst being less effective in more complex 

environments. This is perhaps unsurprising, as numerical targets have their origin 

and greatest application in settings where outputs are relatively easy to quantify, 

such as in manufacturing plants.  
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2.1.6.3 Setting Numerical Targets 

Although the use of numerical targets is widespread, it is rare to see guidance on 

how to actually define them. For example, Fortuin (1988) advises targets should be 

revised annually and set at a ‘more challenging’ threshold once achieved, but does 

not elaborate on how this adjustment should be calculated. Similarly, whilst Bourne 

and Franco-Santos (2010) emphasise the importance of thorough data analysis when 

setting ‘high but achievable’ targets, they do not explain how to calculate where the 

precise target should be placed. 

Similarly, the Department for Education (2012) exhorts schools to establish 

‘ambitious and realistic’ targets by first examining the previous two years’ data, but 

provides no supporting methodology on how these targets should be determined. 

Courty et al (2007) cite various approaches; they note that experimentation and 

statistical methods are sometimes employed, but warn even the more sophisticated 

techniques are not particularly robust (see also Bird et al, 2005, pp.7-8).  

In policing, Shane (2007; 2008) recommends analysing historic data to help forecast 

future trajectories, but then simply suggests “…you now want to set an end outcome: 

to reduce the average number of monthly crimes by 10%” (2007, p.188). No 

rationale or method for fixing the 10% target is offered. Indeed, it seems the most 

common method of setting targets is to simply make an arbitrary adjustment against 

previous years’ figures (Wheeler, 2000; Mackenzie and Hamilton-Smith, 2010). 

Despite obvious limitations, in the experience of the author, these types of 

approaches remain the dominant method for target-setting in the UK police service. 

Although comparisons to previous years’ figures, averages, or peer data usually 

provides the baseline from which numerical targets are derived, the consistent theme 

at the actual point of setting the target is that the exercise tends to be an arbitrary 

adjustment against this figure.  

One striking example in UK policing was the ‘20 / 20 / 20 Challenge’ issued by the 

London Mayor’s Office for Policing and Crime (MOPAC), which required the 

Metropolitan Police to “Cut crime by 20%, boost public confidence by 20% and cut 

costs by 20%” (MOPAC, 2012, p.2). 
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The process for arriving at the 20% crime reduction target was described by Stephen 

Greenhalgh, the Deputy Mayor for Policing and Crime, as follows: 

“The Mayor and Commissioner both wanted crime to fall. The argument was 

by how much. This was settled – over a curry – at 20% over four years” 

(Greenhalgh, 2014, p.3).  

This approach of establishing numerical targets by benchmarking and then adjusting 

against previous years’ figures (or selecting an arbitrary value), results in extremely 

specific (and often curious) police performance targets, such as those listed below: 

 “Reduce Burglary on business premises (where the total value of the property 

stolen was over £1000) by 5% compared to 2009/10” (Leicestershire Police 

Authority, 2010, p.24); 
 

 “90% of terrorist scenes managed to a good or very good standard” 

(Metropolitan Police, 2005, p.27); 
 

 “43% reduction in people seriously injured in road traffic accidents” 

(Transport Scotland, 2018, p.2), and; 
 

 “Reduce bureaucracy by decreasing the volume of manually-produced 

performance reports by at least 20%” (British Transport Police, 2012, p.5). 

Even the FBI prescribed a numerical target to disrupt 125 terrorist acts during 2015 

(US Department of Justice, 2016, p.8), although it is unclear why the threshold was 

set at 125. Similarly, in 2013, Strathclyde Police set a target of 459,438 stop and 

searches (Scottish Centre for Crime and Justice Research, 2014, p.7) and 243,206.3 

during 2009-2010 (Strathclyde Police, 2010, p.6). (The decimal point is not a 

typographical error!) Below are further examples: 
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Figure 2.12: Strathclyde Police – Performance report 

 

(Strathclyde Police, 2010, p.6). 
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Figure 2.13: West Yorkshire Police - Key Performance Indicators and Targets 

 

(West Yorkshire Police, 2012, p.4). 

Figure 2.14: British Transport Police – Sickness data table 

 

(British Transport Police Authority, 2015, p.40) 

Figure 2.14 uses binary comparisons to compare the current value to last month and 

the same period last year, as well as year-to-date and monthly targets. Although not 

explicitly ranked, geographic areas are also compared. Furthermore, the symbolism 

of red and green shading and ‘up’ and ‘down’ arrows reinforces perceptions of 

performance being ‘good’ or ‘bad’; even the descriptors employ the language of 

‘better’ or ‘worse’, compared to last month. 

Figure 2.15 illustrates how the Metropolitan Police presents stop and search data: 
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Figure 2.15: Metropolitan Police – Stop and search performance data 

 

Metropolitan Police (2013b, p.4) 

This table also uses raw data, colour-coding and comparisons to various numeric 

reference points, typifying much police performance information.  Features include: 

 Binary comparisons against the previous month; 

 Ranked comparisons between Boroughs, and; 

 Numerical targets, namely (i.e. 20% arrest rate to result from stop and 

search). 

Similarly, narrative about performance often combines numerical targets with binary 

comparisons and comparisons between peers: 

“The target for 2012/13 is to achieve a detection rate of 21%. Between April 

and December 2012 the force achieved a detection rate of 18.6% which is off 

target and is 3.5% lower than the same time last year…The level of 

performance achieved places the Force in 1st position within its MSG but 

with a deteriorating trend” (Staffordshire OPCC, 2013, p.4).  
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This demonstrates how these three dominant formats are routinely integrated; firstly, 

binary comparisons are used in an attempt to understand data, then numerical targets 

are devised with the intention of securing a favourable place in a league table. 

Occasionally however, policing targets are depicted graphically rather than as 

percentages. Whilst this may at first appear more sophisticated, the notion of fixing a 

target in this way disregards the statistical concept of variation (Wheeler, 2000).  

Crucially, if a target is placed anywhere within the expected range of variation, then 

despite constant effort and ability, sometimes it will be hit and other times missed 

(Bird et al 2005). Conversely, if it is placed outside the expected range, then it 

cannot predictably be achieved under current system conditions. Consequently, 

citing Castellano et al (2004), Heinrich and Marschke (2010) highlight the: 

“…failure to understand variation in process or the inherent inability of a 

stable process to regularly achieve point-specific targets as a fatal flaw of 

performance measurement systems” (2010, p.200). 

The following examples illustrate these points; in Figure 2.16, the target for sickness 

levels appears to have been placed in the midst of normal variation, whilst in Figure 

2.17 it has been set below all data points, suggesting it is likely to be outside the 

normal range (a ‘stretch target’). In both cases, control limits have been omitted, 

meaning it is impossible to identify what is statistically ‘normal’. 

Figure 2.16: British Transport Police – Sickness target chart 

 

(British Transport Police Authority, 2015, p.11) 
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Figure 2.17: British Transport Police – Railway disruption target chart 

 

(British Transport Police Authority, 2015, p.9) 

Furthermore, whilst it may be feasible to predict future performance within a range 

(subject to constancy of system conditions and confidence intervals), it is not 

possible to foresee the precise numeric value of some future state in order to 

designate it as a target. For example, if the crime rate was steadily decreasing it may 

be possible to predict there will be between 90,000 and 100,000 offences committed 

in a years’ time, but it would not be possible to state precisely how many (e.g. 

94,500 offences).  

Figure 2.18 below illustrates this point, as it displays linear trajectories towards a 

precise aspirational end point; the chart fixates on a specific numeric value to be 

achieved by the 2018-2019 financial year, yet there is nothing to indicate whether 

this target falls within the expected range, nor any acknowledgement of variation. 
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Figure 2.18: British Transport Police – Railway disruption progress chart 

 

(British Transport Police Authority, 2015, p.5) 

Overall, the use of numerical targets in UK policing is firmly embedded and 

interwoven with binary comparisons and league tables, within performance 

measurement systems characterised by simplistic data display. The following section 

will next examine behaviour commonly associated with target-driven performance 

management, as well as ethical implications and unintended consequences. 

2.1.6.4 Targets and Behavioural Change 

Proponents and critics of targets tend to agree that they act as a trigger for 

behavioural change; indeed, that their purpose is to change behaviour. Bevan and 

Hood (2006) assert: 

“Governance by targets rests on the assumption that targets change the 

behaviour of individuals and organizations…” (2006, p.8). 

However, perhaps even more so than with league tables, the literature suggests many 

of the behavioural changes associated with target-driven performance management 

are damaging (Smith, 1990; 1995; De Bruijn, 2002; Pidd, 2005; Bevan and Hood, 

2006; Hood, 2006; 2007; Loveday, 1999; 2006; 2008; Courty et al, 2007; Rothstein, 

2008). In particular, concerns regarding behavioural dysfunction and unintended 

consequences have existed for several decades (see Wagner, 1954; Blau, 1955; 

Berliner, 1956; Ridgway, 1956). More recently, Locke and Latham (2009) highlight 

various unwanted side effects: 
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“…excessive risk taking, increases in stress, feelings of failure, using goals as 

a ceiling for performance, ignoring non-goal areas, short-range thinking, and 

dishonesty / cheating” (2009, p.20). 

There is extensive commentary regarding potential reasons for this apparent 

association. Goodhart’s eponymous Law warns, “Any observed statistical regularity 

will tend to collapse once pressure is placed upon it for control purposes” (Goodhart, 

1975; Chrystal and Mizen, 2001, p.4); the inference being that pressure to meet 

targets is likely to trigger counterproductive reactions. Wheeler (2000), posits targets 

initiate one (or more) of the following responses amongst workers: 

1. They work to improve the system. 

2. They distort the system. 

3. They distort the data. 
 

(Wheeler, 2000, p.20). 

 

Proponents of target-driven performance management anticipate the positive 

response described at (1); however, the possibility of the adverse reactions listed at 

(2) and (3) cannot be ignored. As with league tables, the intention of target setters is 

to improve performance by focusing attention on organisational priorities. However, 

narrow focus on areas subject to targets can lead to organisational purpose becoming 

supplanted by a de facto purpose of attaining the target (Hammer, 2007; Barsky, 

2008); a condition which the Home Office (2008c) likens to “…hitting the target but 

missing the point” (2008c, p.12).  

Although Locke and Latham (2006) insist, “Goals direct attention, effort, and action 

toward goal-relevant actions at the expense of nonrelevant actions” (2006, p.265), 

others agree about the directive effect of targets, but highlight adverse side effects 

(Jacob, 2005; Heinrich, 2008). Typically, Spitzer (2007) suggests workers will try 

and attain targets “…by whatever means are available” (2007, p.43), whilst Wu et al 

(2008) warn this focus can lead to other performance dimensions being neglected. 

Shorrock and Licu (2013) argue: 

“Experience shows that numerical targets do indeed set direction; they set 

people in the direction of meeting the numerical target, not necessarily 

achieving a desired system state” (2013, p.11). 
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Furthermore, Bandura (1999) argues performance targets can cause moral 

disengagement, leading to unethical conduct. Similarly, Schweitzer et al (2004) and 

Barsky (2008) observe that specific goals tend to drive perverse behaviour, whilst 

others highlight an association between targets and gaming (Bevan and Hood, 2006). 

Types of gaming include: 

 ‘Ratchet effects’: where next year’s targets are based on previous years’ 

performance, resulting in a perverse incentive for managers to under-report 

current performance in order to secure less demanding future targets; 

 

 ‘Threshold effects’: where performance across different functions is reported 

as a whole, obscuring poor individual or departmental performance and even 

encouraging high performers to allow their performance to deteriorate, and;  
 

 ‘Output distortions’: where targets are prioritised at the expense of 

unmeasured performance dimensions. (Also termed ‘effort substitution’ - see 

Kelman and Friedman, 2009, p.917; Benaine and Kroll, 2019). 

(Adapted from Bevan and Hood, 2006, p.9). 

Smith (1990) and Pidd (2005) identify other themes: 

 ‘Tunnel vision’: where managers select some targets (usually the easiest to 

achieve or measure) and ignore others;  
 

 ‘Sub-optimisation’: where departments act in a way that protects their own 

interests but damages the performance of the overall system, and; 
 

 ‘Myopia’: where managers focus on achievable short-term objectives at the 

expense of longer-term aims. 

 

Such behaviours have been observed throughout the UK public sector, chiefly in the 

fields of healthcare and education, although cases have also arisen in Children’s 

Services, (Reason, 2000; Munro 2005; Fish et al, 2008; Broadhurst et al, 2010), job 

training and placement schemes (Heckman et al, 2002), assessment of benefits 

claims (Wintour and Domokos, 2013) and immigration processing (Mulley, 2012). 

Examples from healthcare include falsification of hospital records (British Medical 

Association, 2007; Healthcare Commission, 2009; Francis, 2013a; 2013b, Longman, 
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2013), patients being left in ambulances outside A&E departments to avoid 

breaching handover targets (Loveday, 2006; Gretton, 2013), people being admitted 

or retained on wards unnecessarily (Smith, 1993; Loveday 2005), and wheels being 

removed from gurneys to enable them to be reclassified as ‘beds’ (Commission for 

Health Improvement, 2002). 

In other cases, ambulance response times were falsified to ensure compliance with 

attendance targets (Commission for Health Improvement, 2003; Audit Commission, 

2007; Bevan and Hamblin, 2009; Murfitt, 2016), along with various types of output 

distortions (Holmstrom and Milgrom, 1991; Gibbons, 1998; Carvel, 2003) such as 

the cancellation of ophthalmic appointments to ensure other waiting time targets 

were met (Public Administration Select Committee, 2003) and ‘risk adjustment’; i.e. 

where targets generate, “...a strong incentive to select healthy and compliant patients 

and to avoid severely ill and noncompliant patients” (Eijkenaar, 2011, p.119). 

In education, examples include exam grade inflation (Koretz, 2002), multiple 

registrations to different exam boards (Adams, 2013; Paton, 2013a; 2013b), 

exclusion of low-achieving students (Kantrowitz and Springen, 1997; Loveday et al, 

2004; Figlio, 2005), ‘cream-skimming’ during placement allocation (Carnoy et al, 

2005) and manipulation of attendance records to hit truancy targets (Rothstein, 2008; 

Shorrock and Licu, 2013). 

Finally, there are also concerns about the psychological effects of target-driven 

performance management; it is claimed to degrade trust and autonomy (CIPD, 2003; 

Taylor-Gooby, 2009), demoralise workers (O’Neill, 2002; Jackson, 2005), 

disempower middle managers (Fitzgerald et al, 2002), constrain professionalism (De 

Bruijn, 2007), destroy goodwill (Ghobadian et al, 2009), discourage cooperation 

(Barsky, 2008), suppress innovation (Shane, 2010) and dehumanize (Western, 2007).  

Overall, the literature suggests that where behavioural dysfunction or unintended 

consequences are observed in target-driven performance management systems, they 

tend to be remarkably consistent in character. 

2.1.6.5 Targets in Policing 

The literature relating to targets in policing is less well-developed than in healthcare 

or education, but it appears there are strong similarities with the experiences of other 
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sectors. Perhaps one of the most well-known models of target-driven performance 

management in policing is that of the Compstat regime, introduced into the New 

York Police Department (NYPD) by Mayor Bill Bratton in 1994 (Bratton, 1998; 

Kelling and Bratton, 1998; Bratton and Malinowski, 2008; Pasha et al, 2018). 

Described as “…a managerial system, aimed at holding commanding officers 

accountable” (Eterno and Silverman, 2012, p.24), Compstat involves twice-weekly 

public meetings where crime statistics are examined and local police commanders 

are questioned by senior officers about crime rates (Willis et al, 2007). 

Proponents claim these meetings promote accountability, organisational learning, 

and that (alongside other reasons) the Compstat model has been responsible for 

dramatic reductions in recorded crime (Behn, 2008b; Bratton and Malinowski, 2008; 

Behn, 2014). One of the benefits of Compstat is that data can be used to inform 

managers about crime patterns, although precinct commanders are also directly 

compared against each other, and management dissatisfaction with performance can 

result in individuals being removed from their post. This gives the Compstat system 

immense behavioural power (Moore and Braga, 2003).  

The approach has also become popular in other US cities (Weisburd et al, 2003; 

Behn, 2006), such as Baltimore, where ‘Citistat’ has taken root as a progeny of 

Compstat (Filichio, 2005; Behn, 2008a), and Los Angeles, with ‘Compstat Plus’ 

(Bratton and Malinowski, 2008). Whilst Compstat’s objective is to identify crime 

hotspots and emerging trends through data analysis, it is pertinent to note that this 

‘analysis’ is routinely limited to comparing current crime data to that of “…the same 

period last year at three levels: weekly, 28 days, and year to date” (Eterno and 

Silverman, 2012, p.24); in essence, binary comparisons. 

Furthermore, the drive for accountability sometimes manifests itself in aggressive 

and bullying behaviours on the part of senior officers charged with holding local 

commanders to account. Eterno and Silverman (2012) recount, “At times, 

commanders are berated and embarrassed in front of their peers…” (2012, p.25) and 

“…peppered with questions” (Moore and Braga, 2003, p.447). Critics argue that 

instead of fostering accountability, Compstat creates a high pressure environment 

(Kroll, 2017) and reinforces authoritarianism (Willis et al, 2004; 2007); Behn even 

suggests that ‘accountability’ often simply translates as ‘punishment’ (2001, p.3). 
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The behavioural impact of target-based systems such as Compstat is profound; 

Eterno and Silverman (2012) cite examples of the lengths officers have gone to in 

order to meet quotas. For instance, the number of prosecutions and forcible searches 

(known as ‘stop and frisk’) increased exponentially; citizens were also prosecuted 

for eating doughnuts in a playground (2012, p.215) and playing chess in a public 

park (2012, p.216).  

Similar experiences have been observed elsewhere. For example, in Chicago, some 

murders were allegedly downgraded to ‘non-crime status’ to avoid breaching a target 

of 500 murders per year (Bernstein and Isackson, 2014), whilst in the UK, targets 

actively reduced some forces’ willingness to investigate offences (Frakes, 2018). In 

Alabama, officers were required to issue fixed numbers of traffic citations per month 

(Reason, 2013), whilst Dutch officers issued large volumes of fines in order to meet 

targets, in cases where they otherwise would not have done so (Hoogenboezem and 

Hoogenboezem, 2005; Terpstra and Trommel, 2009). 

In the UK, the practice of aiming for ‘low hanging fruit’ to meet targets is renowned; 

it occurs when effort is focused towards generating large numbers of outputs, such as 

for arrests, stop and searches, tickets or detections (Cumming, 2014; Metropolitan 

Police Federation, 2014). This practice, which also been documented by HMIC 

(1999b; 2008), Neyroud and Disley (2007), Chatterton (2008), Loveday (2008) and 

the Home Office (2008c), has led to people being unnecessarily criminalised 

(Flanagan, 2008); examples include children being arrested for throwing slices of 

cucumber, or drawing on pavements with chalk (Barratt, 2007; Leapman, 2007; 

Tendler, 2007; Wright, 2007; Monro, 2008). 

In other areas, investigators would prioritise easy cases toward the end of monthly or 

quarterly reporting periods to meet targets (HMIC, 1999). This phenomenon, known 

as ‘storming’ (Argyris, 1952; Granick, 1954; Berliner, 1956) has been observed as a 

common response to quotas. Activity intensifies as the threshold approaches and 

outputs tend to peak, followed by a slump at the beginning of the subsequent 

reporting period. ‘Storming’ has been widely identified in the economic literature 

(Schick, 1998; Pollitt, 1999), but is also evident in policing. 

As with league tables, the implications of targets for ‘stop and search’ are 

particularly topical. For instance, officers have been accused of under-recording such 



62 
 

interactions in order to artificially minimise the proportion of unsuccessful searches. 

Such fears were raised at the MOPAC Stop and Search Working Group:  

“What some of the young people are saying is that the police officers are not 

filling in slips. When they get a negative stop they do not fill in their slips 

and when they get a positive stop they do” (MOPAC, 2013, p.3). 

Targets can also act as a perverse incentive not to record crime (Young, 1991), or to 

downgrade offences inappropriately (Seddon, 2008; Eterno and Silverman, 2012; 

Crockett, 2013; Shaw, 2013). Examples include classifying burglaries or robberies as 

simple ‘theft’, or recording attempted burglaries as ‘damage’ (Patrick, 2013; see also 

UK Statistics Authority, 2010). Furthermore, targets can even discourage proactive 

police activity; this paradox was identified in a report on street robberies:  

“It is a moot point whether it made sense for the government to set a target to 

reduce police recorded robbery in the first place, given that increases might 

well reflect enhanced police action in this area. Ironically, the government’s 

target on street crime has risked creating a perverse incentive for police 

forces to avoid identifying and recording robbery offences” (Centre for 

Crime and Justice Studies, 2007, p.33). 

Internal reviews by UK police forces have also found multiple examples of targets 

adversely affecting behaviour (Kent Police, 2013a; 2013b; Wiltshire Police, 2014a; 

2014b). Such cases include ‘fiddling’ response time data (Whitehead, 2010), with 

some officers even making bogus 999 calls in order to improve call answering times 

(Loveday, 2006); police call centre staff have also been known to answer, then 

disconnect, incoming calls to meet call-handling targets (Wiltshire Police, 2014b).  

Instances of extremely unethical behaviour have also been reported. For example, 

officers from the Metropolitan Police allegedly encouraged some rape victims to 

retract their statements and reclassified serious sexual offences so they were no 

longer registered as crimes (IPCC, 2013; Johnson, 2013). Separately, other officers 

apparently achieved detections by encouraging suspects to admit offences they had 

not committed; some even created records for non-existent crimes, thereby 

generating an artificially high detection rate (Young, 1991). Patrick (2009) proposes 

a typology of police gaming practices which classifies such unethical behaviour: 
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 ‘Cuffing’ – under-recording or downgrading crime; 

 ‘Nodding’ – inducing suspects to admit offences for which they were not 

responsible; 

 ‘Skewing’ – focusing activity towards some performance dimensions at the 

expense of others (i.e. output distortions), and; 

 ‘Stitching’ – fabrication of evidence and / or detection records. 

(Adapted from Patrick, 2009). 

Citing Chatterton and Bingham (2006) and Chatterton (2008), Patrick (2009) asserts 

that such conduct has occurred throughout UK policing, as a direct consequence of 

target-driven performance management. Overall, the police target culture has 

become synonymous with ‘corner-cutting’, systemic failure to accurately record 

crime, distortion of activity, erosion of integrity, as well as damage to trust, morale 

and officers’ wellbeing (HMIC, 1999; Rowson et al, 2012; Kent Police, 2013a; 

2013b; Metropolitan Police Federation, 2014; Wiltshire Police, 2014).  

In 2013, as a result of such concerns, the House of Commons Public Administration 

Select Committee (PASC) commenced an inquiry into whether crime statistics were 

accurately recorded by police forces, and if not, which factors influenced recording 

practices (PASC, 2013a). The Committee heard evidence of widespread malpractice, 

consistently traceable to crime reduction targets (PASC, 2013b).  

The Committee’s final report was published in April 2014. It remarked upon an 

“…entrenched target culture…which persists to this day” (PASC, 2014, p.27). The 

report concluded targets “…tend to affect attitudes, erode data quality and to distort 

individual and institutional behaviour and priorities” (PASC, 2014, p.31). 

Consequently, the Committee issued the following recommendation: 

“The Home Office…should make clear in its guidance to PCCs that they 

should not set performance targets based on Police Recorded Crime data as 

this tends to distort recording practices and to create perverse incentives to 

misrecord crime. The evidence for this is incontrovertible. In the meantime, 

we deprecate such target setting in the strongest possible terms” (2014, p.52).  
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2.1.6.6 Numerical Targets: A Summary 

The consensus throughout the literature is that targets change behaviour. Advocates 

anticipate positive behavioural changes; indeed, goal setting theorists have found 

targets can drive performance improvements. Others, however, highlight instances of 

behavioural dysfunction, arguing this outweighs perceived benefits. Concerns also 

exist about the lack of statistically reliable methods available for setting targets.  

However, uncertainty remains about whether targets are relatively benign per se, 

with dysfunction only arising as a result of misuse. The literature certainly recounts 

aberrations that derive from improper application, such as bullying associated with 

Compstat. Nevertheless, it is unclear whether a portion of observed dysfunction may 

arise due to the visual appearance of numerical targets; does reliance on an (often 

arbitrary) aspirational reference point heighten the likelihood of flawed assumptions 

about performance, which then leads to a particular pattern of responses? 

In other words, what causes managers to behave in certain ways when using targets 

to interpret performance data and can dysfunction arise regardless of the manner in 

which they are applied? This study will examine these questions, to try and establish 

whether the fashion in which numerical targets inherently display data is a direct 

antecedent to dysfunction, even in the absence of other aggravating factors. 
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2.2 Part Two: Data Display 

2.2.1 Introduction 

At the heart of this thesis is the prospect that the visual appearance of performance 

information may ultimately be a contributory factor towards dysfunction. Therefore, 

this section examines the subject of data display (or data visualisation), exploring 

underlying principles, insights from reference dependence theories and an overview 

of relevant research. It concludes by offering observations about antecedents to 

behavioural dysfunction, making the case for further study into the effects of data 

display on performance information use, and presenting the research question. 

2.2.2 Data Display: An Overview 

The data display literature is extensive and varied (see Tufte, 1990; 1997; 2001; 

2013; Card et al, 1999; Chen, 2006; Few, 2009; Lindquist, 2011; Ward, 2015; Isett 

and Hicks, 2018) and provides guidance relevant to the presentation of performance 

information. Good practice advises formats should offer “...clarity, precision and 

efficiency” and must “...avoid distorting what the data have to say” (Tufte, 2001, 

p.13). This is especially important where data are used to inform decision-making, as 

oversimplified, incomplete or irrelevant data can lead to inappropriate inferences 

being made (Tufte, 2013). In other words, how information is presented is just as 

important as what is presented (Lazard and Atkinson, 2015).  

Effective data display requires context, depth, clarity and accuracy, as this is 

necessary to promote truthful, credible and precise findings (Schmid, 1983; 

Cleveland, 1985; Steinbart, 1989; Few, 2012; Yau, 2013). Formats should also be 

appropriate to the setting (Tufte, 2013), informative (Holmström, 1979; 1999; Linder 

and Foss, 2013), and useful for posing and answering questions (Kosslyn, 1994). 

Meaningful data formats are also necessary for making legitimate comparisons 

(Behn, 2006). Data display can therefore aid or impair interpretation (Wainer, 1984; 

Ammons and Rivenbark, 2008), affect decision-making (Elting, 1999) and influence 

task performance (Lusk and Kersnick, 1979).  

The literature on data display covers a much wider field than the presentation of 

performance information; for example, it extends to the study of information systems 

(Claramunt et al, 2006; Shipley and Chakraborty, 2018) and computer science (De 
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Fanti et al, 1987; Chen, 1999; Ltifi et al, 2009). Similarly, data display research 

addresses pictorial representations (Ward et al, 2015), dynamic visualisations (Di 

Biase et al, 1992), 3D displays (Schroeder et al, 2006), virtual worlds (Proctor and 

Winter, 1998), animation (Tobler, 1970), use of colour (Ware, 2013), real time 

modelling (Dayley and Mayers, 1999), graphical simulation (Henderson and Mason, 

2005) and techniques that integrate two or more such approaches (Pursula, 1999). 

However, as the focus of this research is firmly on the implications of data display 

for the design and use of numeric performance information, these areas remain 

chiefly outside of its scope. Nevertheless, there are some general lessons from data 

display research which are directly relevant; for example, studies advise graphical 

formats tend to convey greater depth than tabular formats, thereby enabling better 

comprehension and aiding decision-making (Vessey, 1991; Speier, 2006; Smerecnik 

et al, 2010; Hirsch et al, 2015; Huber, 2016). Furthermore, separate research 

suggests the way in which data are framed can have a substantial impact of users’ 

perceptions about performance (Olsen, 2013a; 2015; James and Van Ryzin, 2015). 

Different types of data display lend themselves to different contexts and the 

provision of supporting narrative can assist users in understanding the content 

(Vernon, 1950). Olsen (2017), for example, found a preference for ‘episodic’ 

performance information (i.e. accounts, narratives, case studies) over statistical data. 

Furthermore, users’ prior knowledge, personality, cognitive abilities and attitudinal 

attributes can influence behaviour towards information management systems (De 

Sanctis, 1984). Additionally, some managers feel a strong ‘conditioning bond’ for 

data formats they have used in the past (Lusk and Kersnick, 1979). For these reasons 

it is important to recognise that multiple variables affect the choice of format. 

Nevertheless, it would appear that the selection and use of meaningful data display 

formats is a necessary first step towards fostering effective decision-making 

(Cleveland and McGill, 1984), especially as increased usability promotes purposeful 

performance information use (Kroll, 2013). Hill and Milner (2003) warn of the 

dangers of substandard graphical displays, insisting data must be displayed 

responsibly so as not to mislead. Similarly, Grainger et al (2016) assert that arbitrary 

or otherwise irrelevant data should be excluded. As poor data display can adversely 
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affect interpretation and impair decision-making, this has important implications for 

performance information use. As stated by Tufte (2013): 

“There are right ways and wrong ways to show data; there are displays that 

reveal the truth and displays that do not” (Tufte, 2013, p.23). 

There have been various studies exploring data display in the context of performance 

information use; these are generally positioned within the field of healthcare research 

and largely focus on data interpretation and decision-making. For example, Anhøj 

and Blok Hellesøe (2016) and Mountford and Wakefield (2016) conducted research 

into the use of ‘RAG’ reports (‘red / amber / green’ or ‘traffic light’ designs) as 

healthcare performance information, concluding that whilst they possess some 

heuristic value, such presentations are potentially misleading. 

Separate research by Hawley et al (2008) and Faber et al (2009) observed that easy-

to-read visual representations tend to be popular with performance information users. 

Similarly, other studies have found strong preferences for relatively simplistic 

formats, on account of their perceived accuracy and ease of use (Elbel et al, 2014); 

for example, RAG reports were found to be a popular choice, due to their 

uncomplicated visual appearance (Hildon et al, 2012).  

The choice of data display format has also been found to affect the accuracy of 

users’ interpretation of performance information (Kurtzman and Greene, 2016). For 

example, during an experimental study, Gerteis et al (2007) tested the effects of a 

variety of formats, establishing that the appearance of various presentations 

significantly affected participants’ comprehension of data. Similar findings arose 

from separate research conducted by Damman et al (2011) and Brewer et al (2012).  

Other research has examined the impact of presenting healthcare performance 

information in Statistical Process Control (SPC) charts
5

 (see Shewhart, 1939; 

Wheeler, 2000), finding that this format provides greater context (Adab et al, 2002; 

Woodall, 2006; Sherlaw-Johnson and Bardsley, 2016). This tends to lead to 

improved accuracy of data interpretation (Marshall et al, 2004; Schmidtke et al, 

2017a), however, despite these benefits, it was found that visually complex formats 

                                                           
5
 There is a brief overview of the main characteristics of SPC charts and their application toward the 

end of this chapter. 
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such as SPC are comparatively under-used in healthcare (Hibbard et al, 2001; 

Neuberger et al, 2017; Schmidtke et al, 2017b). 

Further studies have shown that data display can affect decision-making (see Uhrig 

et al, 2006; Peters et al, 2007; NHS, 2018). Additionally, despite the general 

preference for simple, easy-to-digest formats, studies have demonstrated that 

decision-making tends to be adversely affected by their use (Elting, 1999; Hibbard et 

al, 2002). Overall, the consensus is richer formats are more strongly associated with 

enhanced comprehension of data and better choices, whilst simplistic methods of 

presenting data tend to mislead users and impair decision-making.  

Considering the well-established guidance on effective data display, these 

conclusions are perhaps unsurprising; however, although the literature is clear 

regarding the influence of data display on decision-making, there is nothing that 

directly explores any potential relationship between such decisions and dysfunction. 

Similarly, other than highlighting the frailties of some formats, there is limited 

research into the reasons why they tend to mislead users. Below, Table 2.1 displays a 

synopsis of the healthcare studies referred to within this section. 

Table 2.1: Studies relating to data display and performance information use 

Title Focus of study Key Findings 

Anhøj and Blok 
Hellesøe 
(2016) 

 
Healthcare 
performance 
information  
 

(‘RAG’ reports) 

Presenting performance information in nominal 
categories of ‘red’, ‘amber’, ‘green’ (i.e. RAG 
statuses) is overly simplistic and can be misleading. 

Mountford and 
Wakefield 
(2016) 

 
Healthcare 
performance 
information  
 
(‘RAG’ reports) 

‘Stoplight reports’ (i.e. RAG) have some heuristic 
value, however a general lack of awareness of their 
limitations causes an overextension of their 
application.  

Woodall (2006) 

 
Healthcare 
performance 
information  
 

(SPC charts) 
 

SPC charts that display control limits are useful for 
distinguishing systematic changes amidst the data 
from normal statistical variation (i.e. they are 
superior to time series charts that do not include 
control limits). 

Sherlaw-
Johnson and 
Bardsley (2016) 

 
Healthcare 
performance 
information  
 
(SPC charts) 
 

SPC charts are an effective data display format for 
monitoring clinical performance. Different types of 
SPC charts have particular applications within the 
healthcare field and can assist in assessing patient 
safety and improving quality of care. 
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Schmidtke et al 
(2017a) 

Healthcare 
performance 
information  
 
(SPC charts) 

 

 
The format of many performance graphs does not 
facilitate the statistical reasoning necessary to make 
necessary distinctions between ‘signals’ and ‘noise’. 
 

In tests, participants more accurately identified 
outlying data using a control chart than using a non-
control chart, but their ability to then apply that 
information to more complicated questions was 
limited. 
 

Compared to time-series graphs which do not 
feature control limits, SPC charts allow users to 
better understand variation in performance 
measures and in doing so, this impacts positively on 
decision-making and quality improvement efforts.  
 

Schmidtke et al 
(2017b) 

Healthcare 
performance 
information  
 
(SPC charts) 

 
SPC charts can help NHS board members interpret 
data effectively (by enabling them to discriminate 
between ‘signals’ and statistical ‘noise’); however 
they are currently underused. Wider use would 
improve board members’ decision-making and 
positively impact on patient care. 
 

Neuburger et al 
(2017) 

Healthcare 
performance 
information  
 
(SPC charts) 

 
Although time series charts are increasingly used by 
clinical teams to monitor performance, SPC charts 
are not widely used, partly due to uncertainty about 
which chart to use. Different types of SPC charts 
can be useful for different applications within the 
field of healthcare when presenting performance 
data. 
 

Adab et al 
(2002) 

 
Healthcare 
performance 
information  
 
(League tables 
and SPC charts) 
 

 
League tables are a well-established means of 
assessing comparative performance, but are easy to 
misinterpret. Conversely, SPC charts are a more 
robust method for displaying performance 
information; depending on whether data are 
presented in one or other of these formats can 
produce different interpretations. 
 
 

Marshall et al 
(2004) 

 
Healthcare 
performance 
information  
 
(League tables 
and SPC charts) 
 

 
Health service decision-makers perceive fewer 
outliers when presented with performance data in 
SPC charts than when displayed in league table 
format. This reduces tendencies to over-investigate 
what may appear to be unusual performance. 
 

Faber et al 
(2009) 

 
Healthcare 
performance 
information  
 
(Preferences for 
different formats) 
 

Easy-to-read presentation formats and explanatory 
messages are popular as they are believed to 
improve knowledge about performance information 
and promote a positive attitude towards the use of 
quality information. 
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Hawley et al 
(2008) 

 
Healthcare 
performance 
information  
 
(Preferences for 
different formats) 
 

Simple visual representations (e.g. pictographs) are 
preferred formats for communicating probabilistic 
information to patients in shared decision-making 
environments, particularly among lower numeracy 
individuals. 
 

Hildon et al 
(2012) 

 
Healthcare 
performance 
information  
 
(Preferences for 
different formats) 
 

 
 

Various performance information formats (tables, 
bar charts, caterpillar and funnel plots) and content 
(uncertainty displays, volume of outcomes, colour, 
icons, and ordering) were considered by patients’ 
focus groups; simple displays (e.g. star ratings and 
RAG colour coding) were found to be most visually 
appealing to users, whilst unfamiliar formats (e.g. 
error bars) tended to be misinterpreted. 
 

 
 

Elbel et al 
(2014) 

Healthcare product 
information  
 
(Preferences for 
different formats / 
effect on decision-
making) 

 
 

 
Experimental study testing participants’ choices 
regarding hypothetical health care options, where 
different data display formats containing the same 
information were presented to participants. It was 
found that consumer choice was directly influenced 
by the method of presentation. 
 
It was also found data displays that incorporate 
interpretive features (e.g. symbols or explanatory 
narrative) are most influential in users’ decision 
outcomes. 
 
 
 

Elting (1999) 

 

 
Healthcare 
performance 
information 
 
(Effect on 
decision-making) 
 

Experimental study where participants were shown 
various types of data from a hypothetical clinical trial 
(tables, pie charts, bar graphs and icon displays) 
and asked to decide whether to continue with the 
trial. Accuracy of decisions was affected by the type 
of data display, as well as whether the data were 
positively or negatively framed. 

Hibbard et al 
(2002) 

 
 
Healthcare 
performance 
information 
 
(Effect on 
decision-making) 
 

 
Some data display formats make it easier for users 
to process and integrate quality data into their 
choices. However, other presentation formats 
influence consumers' decisions in ways that 

undermine their self‐interest. Overall, the findings 
demonstrate the way information is presented 
affects how it is weighted in decisions. 
 

Uhrig et al 
(2006) 

 
Healthcare product 
information  
 
(Effect on 
decision-making) 
 

 
Experimental study testing the impact of different 
information formats in healthcare plans. It was found 
that presenting the same information using different 
formats affected consumers’ choices. 
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Peters et al 
(2007) 

Healthcare 
performance 
information 
 
(Effect on 
decision-making) 

 

Results of three studies support the idea that ‘less is 
more’ when presenting consumers with comparative 
performance information on which to make hospital 
choices.  
 
The study found that the chosen data display format 
will have a significant influence on which information 
is attended to and used. It was found that better 
choices were generally made when the data display 
format was designed to ease the cognitive burden 
and emphasise the meaning of important 
information. 
 

NHS (2018) 

 

 
Healthcare 
performance 
information 
 
(Effect on 
decision-making) 
 
 

Different data presentation formats affect decision-
making. SPC charts are recommended as they 
assist effective decision-making by displaying 
contextualised data, whilst simplistic formats (such 
as binary comparisons) are criticised for being 
misleading. 

Hibbard et al 
(2001) 

 
 
Healthcare 
performance 
information 
 
(Effect on 
interpretation / 
comprehension) 
 

 
Data display formats which appear complex tend to 
be under-used. However, some presentation 
strategies that involve simplifying performance 
information (e.g. star ratings) assist users with lower 
skills to comprehend and use information more 
effectively. The study also found that evaluative 
labels appear to aid those in the midrange of 
comprehension ability. 
 

Gerteis et al 
(2007) 

 
Healthcare 
performance 
information 
 
(Effect on 
interpretation / 
comprehension) 
 

 
Experimental study testing the impact of different 
data display formats on users’ comprehension. 
Seven reporting templates in different formats were 
shown to participants and it was found that different 
presentation formats significantly affect users’ 
comprehension of the data. 
 

Damman et al 
(2011) 

 
Healthcare 
performance 
information 
 
(Effect on 
interpretation / 
comprehension) 
 

 

 
Experimental study investigating the effects of using 
various types of performance information and 
different designs of visual components (bar charts, 
star ratings, ordering of data, type of stars, number 
of stars and inclusion of a global rating). The 
findings indicate that the type of performance 
information and presentation features affected 
interpretation and use.  
 

Brewer et al 
(2012) 

 
Healthcare 
performance 
information 
 
(Effect on 
interpretation / 
comprehension) 
 

Compared to horizontal bar graphs, tables required 
more time and experience to interpret, suggesting 
that tables can be a more burdensome format to use 
than graphical formats. 
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Kurtzman and 
Greene (2016) 

Healthcare 
performance 
information 
 
(Effect on 
interpretation / 
comprehension) 
 

 
Numeric formats that include considerable text are 
generally not as effective as simple formats 
employing straightforward graphs or familiar icons. 
 
Graphical displays are generally more beneficial 
than numeric formats and consumers tend to better 
understand and make more informed choices when 
the information display is less complex. 
 
The choice of data display can also have a 
significant impact on how well consumers 
understand comparative information and affect 
health care choices. 
 

 

Although these studies are sited within the healthcare domain, it is proposed this 

thesis speaks directly to this school of research. Principally however, whilst the 

studies explore the impact of data display on interpretation and decision-making, this 

thesis aims to extend the reaches of prior research by assessing whether there is also 

a significant relationship between data display and behavioural dysfunction.  

Furthermore, this study focuses specifically on the design characteristics of numeric 

police performance information, by considering how the use of reference points can 

frame assumptions about performance. For instance, when performance information 

users perceive deficiencies due to variance from reference points such as a numerical 

targets, how does this shape their perceptions? To answer this, the following section 

explores reference dependence theories, to help explain why interaction with certain 

formats can activate cognitive processes that decode performance information in 

terms of variance from temporal, social, or aspirational reference points. 

2.2.3 Reference Dependence  

When it comes to understanding the mechanics involved in the interpretation of 

numeric performance information, the concept of reference dependence (Tversky 

and Kahneman, 1986; 1991; Quattrone and Tversky, 1988; Kahneman, 1992; Greve, 

1998; Heath et al, 1999; Garcia et al, 2006; Olsen, 2013b) may help shed light on the 

thought processes that arise when performance information users engage with 

simplistic formats; it could also provide insights into why such formats have gained 

currency in the field of performance information use. 
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Reference dependence is a well-established facet of Prospect Theory (Kahneman and 

Tversky, 1979), which proposes performance losses or gains are expressed in terms 

of variance from a reference point. Kahneman (1992) asserts, “Reference points are 

important because other outcomes are compared to them, and are coded and 

evaluated in terms of this comparison” (1992, p.296), whilst Heath et al (1999) posit 

“…whenever a specific point of comparison is psychologically salient, it will serve 

as a reference point” (1999, pp.105-106). This accounts for the operation of binary 

comparisons, as well as other forms of performance information that define ‘success’ 

or ‘failure’ by comparison to a relative position. 

Reference points are used because of their perceived heuristic value (James, 2011); 

they act as a judgemental shortcut for when individuals do not have the time, 

inclination or resources to consider performance information more deeply (Olsen, 

2013b). Lack of absolute information, bounded rationality (Simon, 1955; 1978) and 

the cognitive limitations of the human brain (Quattrone and Tversky, 1988; Birnberg 

et al, 2009) mean individuals often prefer to judge performance by comparing a 

current value to a reference point. This may be temporal, social or aspirational, as 

reference points can be influenced by “…aspirations, expectations, norms and social 

comparisons” (Tversky and Kahneman, 1991, p.1047). 

Therefore, a key implication of reference dependence is that the same piece of 

information may be interpreted differently depending on its relative distance and 

direction from the reference point. For example, depending on the position of a 

current value in relation to a datum pertaining to ‘the same time last year’, this can 

influence perceptions about whether performance is improving or deteriorating. In 

such circumstances, the performance information user perceives a linear trajectory 

from the historic reference point towards the current value and formulates a 

perception based on any difference between the two. 

The general notion of reference dependence is a useful expository vehicle for helping 

to understand the operation of formats that define performance trajectories by 

depicting variance from reference points; however, binary comparisons, league 

tables and numerical targets can each be further examined through the lens of one of 

a subset of theoretical perspectives within this field. 
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In respect of binary comparisons, Albert’s (1977) Temporal Comparison Theory is 

most relevant, as it proposes individuals often compare their present identity or 

attributes to historical reference points. Albert argues that if individuals compare 

current self-descriptions with dissimilar previous ones “…they will perceive 

themselves as undergoing change” (Albert, 1977, p.491). This process is undertaken 

with the intent of understanding self-progression and realising predictive utility: 

“Temporal comparison between past and present is likely to occur whenever 

the individual desires to predict the future” (Albert, 1977, p.500). 

Applying these principles to the performance context, Olsen (2013b) observes, 

“Historical reference points denote a temporal comparison between current and 

previous performance” (2013, p.3). Similarly, James and Moseley (2014) and 

Hansen et al (2015) note citizens routinely draw on such reference points to make 

comparisons, although Charbonneau and Van Ryzin (2015) found that comparisons 

against peers or an average were considered more salient than temporal reference 

points when making judgments about performance. 

Nevertheless, it is suggested those who use binary comparisons to interpret 

performance information do so believing they are a useful method for identifying 

change and anticipating future trajectories; this applies whether the comparator 

datum is an historic value or an average (Moore and Klein, 2008). The principles of 

reference dependence and temporal comparison theory therefore help explain how 

assumptions are formulated when performance is depicted as binary comparisons. 

With regard to the implications of reference dependence for league tables, Social 

Comparison Theory (Festinger, 1954; Goethals and Darley, 1977; Miller, 1983; 

Goethals, 1986; Garcia et al, 2006; Corcoran et al, 2011; Olsen, 2013b) provides 

relevant insights. Festinger (1954) argues there is a fundamental urge within the 

human condition that drives a search for information about status amongst peers, 

whilst Miller (1983) talks of an innate drive to make comparisons with those who are 

‘salient and available’. Corcoran et al (2011) propose: 

“Social comparisons are a fundamental psychological mechanism influencing 

people’s judgments, experiences, and behavior” (2011, p.119). 
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Therefore, when it comes to performance, individuals naturally compare themselves 

with others, particularly those possessing similar characteristics (Goethals and 

Darley, 1977; Garcia et al, 2006). Ammons (1997) argues such comparative 

benchmarking is more useful than reflexive benchmarking against historic 

performance data, whilst Hansen et al (2015) found that performance information 

users ascribe substantial weight to differences between peers when social reference 

points are utilised to present data. 

In ranking systems, relative positions of peers act as reference points, with 

competition intensifying in proximity to the top or bottom of a league table, or close 

to thresholds for rewards or sanctions (Garcia et al, 2006). Therefore, it could be 

argued that ranking systems could act as a catalyst for performance improvements; 

indeed, Moynihan and Landuyt (2009) suggest it is beneficial to make comparisons 

between organisations to obtain continuous feedback on performance and identify 

opportunities to improve. 

However, it may be the case that league tables invite flawed assumptions about 

relative performance as they are constructed using fixed hierarchical reference 

points. Due to the equal distances between ranks, marginal differences in outputs 

between work units (or naturally-occurring variation) can be overlooked. Even 

where numeric outputs are published alongside ranked positions, neat separation of 

work units creates a kind of forced distribution where half of those ranked are ‘below 

average’, and someone is always bottom. Overall, this can create the impression of 

‘good’ or ‘bad’ performance, defined by a work unit’s position alone.  

Furthermore, there can be risks to individuals’ psychological wellbeing if they are 

labelled as poor performers on the basis of peer comparisons. Pettigrew (1967) 

proposed that when humans compare themselves to peers, this results in positive, 

negative or neutral self-ratings. Individuals therefore feel worse after comparing 

their performance to an apparently superior peer than when they compare it to an 

inferior peer (Gilbert et al, 1995). This affects self-esteem (Morse and Gergen, 

1970), meaning that negative comparisons can be a determinant of feelings of 

resentment and deprivation (Goethals, 1986). 

A further foray into the reference dependence literature finds limited but pertinent 

content that helps explain how numerical targets act as reference points. In a similar 
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fashion to temporal comparisons that hinge upon an isolated historic value, 

numerical targets create a precise aspirational value against which performance is 

judged. As stated by Heath et al (1999): 

“When people set a goal, their goal acts as a reference point and 

systematically alters the value of outcomes” (1999, p.95). 

Consequently, the reference point (i.e. target) becomes a dividing line between 

‘good’ and ‘bad’, being intended to “…simplify evaluation by transforming a 

continuous measure of performance into a discrete measure of success or failure” 

(Greve, 1988, p.59; see also March, 1988). As a result, those who are below target 

will perceive current performance as a loss relative to the reference point, which can 

affect the cognitive processes that guide individuals’ choices (Heath et al, 1999).  

In such circumstances, loss is felt more keenly due to negativity bias (see Lau, 1985; 

Baumeister et al, 2001; Rozin and Royzman, 2001; James and John, 2007; Olsen, 

2013c) and loss aversion (see Tversky and Kahneman, 1986; 1991; Quattrone and 

Tversky, 1988; Kahneman, 1992); it therefore follows that failure to hit targets, out-

perform peers, or exceed prior levels of performance, could induce undue concern 

and feelings of failure.  

This occurs as negativity bias causes greater weight to be ascribed to comparisons 

where the current value falls below the reference point, as “…negativity bias implies 

that individuals pay more attention to negative information than positive information 

of the same magnitude” (Olsen, 2013c, p.2). Furthermore, loss aversion dictates 

“…losses (outcomes below the reference state) loom larger than corresponding 

gains…” (Tversky and Kahneman, 1991, p.1047), thereby potentially causing 

disproportionate focus on perceived poor performance.  

Although loss aversion is relevant to temporal and social comparisons, the 

aspirational nature of numerical targets puts success or failure into even sharper 

focus. Therefore, it may well exert greater influence than in temporal or social 

contexts, even where performance targets are not linked to extrinsic rewards (Heath 

et al, 1999); indeed Greve (1998) warns explicitly “…aspiration levels have 

behavioral consequences” (1998, p.80). It could therefore be that the strict ‘pass’ / 
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‘fail’ configuration of numerical targets is responsible for feelings of failure and 

perhaps even contributes towards some of these behavioural consequences. 

Overall, reference dependence theories help to explain the functioning of cognitive 

processes that affect data interpretation. Similarly, the concepts of negativity bias 

and loss aversion act as useful explanatory antecedents to the operation of these 

reference dependence theories. Therefore, the theoretical insights they provide will 

be used to inform this study’s findings and gain a deeper understanding of how 

performance information users interact with particular data display formats. 

2.2.4 Statistical Process Control 

In contrast to reliance on isolated reference points, other methods of presenting 

numeric data promote greater accuracy, by incorporating multiple reference points 

and conforming to established principles of statistical rigour. One such method is 

Statistical Process Control, or SPC (see Shewhart, 1939; Nielsen, 2015). Despite its 

origins and most common application being in engineering and the manufacturing 

industries, SPC methodology can also be applied within the field of public sector 

performance information use (NHS, 2018). 

A major advantage of SPC charts is that they allow users to differentiate between 

normal statistical variation and ‘signals’. Terminology varies, but the former refers 

to non-significant values in a data set that fall within an expected range, whilst the 

latter denotes outliers or unusual patterns. Variation is inevitable, being caused by a 

multitude of factors, often outside of human control (Deming, 1994). Therefore, 

there is no merit in attempting to ascribe meaning to differences between data points 

that fall randomly within the expected range. As stated by Wheeler (1998): 

“While all data contains noise, some data contain signals. Before you can 

detect a signal within any data set you must first filter out the noise” (1998, 

p.31). 

An example of a SPC chart is displayed at Figure 2.19. 

 

 



78 
 

Figure 2.19: Example of a SPC chart 
6
 

 

 

The control limits are usually positioned at either two or three standard deviations 

(see Field, 2013, pp.27-28) from the mean average (centre line) and demarcate the 

anticipated range of variation with 95% or >99% confidence, respectively.
7
 

Crucially, the control limits are determined by calculations involving the specific 

data set; if artificial boundaries are inserted, or control limits are set within two 

standard deviations, this risks non-significant values being interpreted as signals. 

In this case, all points except those outside of the control limits indicate normal 

variation; therefore the only areas where it is appropriate to further explore data are 

the two outliers. Whilst breaches of the control limits are the most obvious type of 

signal, others can occur between them. These include: 

 Six or more consecutive points in the same direction; 

 Eight or more consecutive points on the same side of the centre line; 

 14 or more consecutive alternating points, and; 

 Three or more consecutive points closer to a control limit than the centre line. 

(Joiner, 1994; Wheeler, 2000). 

 

                                                           
6
 Note: numeric values have been omitted from the vertical axis for simplicity of presentation. 

 
7
 For methodology on constructing SPC charts, see Joiner, 1994, pp.148-149. 
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Where such patterns are identified, there is a mandate to inquire further into reasons 

why the data present themselves in this manner. Clearly, this method of displaying 

data is useful for preventing unwarranted assumptions about non-significant 

differences. Rather than making a comparison against a single reference point, SPC 

charts direct attention towards issues of genuine concern; they also provide users 

with the confidence not to ‘knee-jerk’ to non-significant differences between values 

that are simply reflective of normal variation. For this reason, Joiner (1992) argues: 

“One necessary qualification of anyone in management is to stop asking 

people to explain ups and downs (day to day, month to month, year to year) 

that come from random variation” (Joiner, 1992; cited in Deming, 1994, 

p.216). 

A further advantage of SPC charts is that they enable prediction. For example, where 

control limits are set at two standard deviations, there is 95% probability the data 

will continue to populate within the parameters. Therefore, users are informed with 

high degrees of confidence whether data are stable and what is likely to happen next. 

The objective is then to continuously improve performance, producing a long-term 

trajectory in the desired direction (Deming, 1986).  

However, not only are SPC principles useful for presenting time series data, but they 

can also be used to construct statistically robust data display formats for making 

contextualised comparisons between peer groups. Examples are provided at Figures 

2.20 and 22.1, below: 
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Figure 2.20: Contextualised peer comparison chart 1 
8
 

 

In Figure 2.20 it can be seen that all six forces fall within the normal range. 

Therefore, if the control limits were set at two standard deviations, this provides 95% 

confidence that no force is significantly different from its peer group. Therefore, it is 

inappropriate to draw inferences from relative positions, as only normal variation is 

present. Conversely, in Figure 2.21, Force ‘D’ sits outside the expected range and is 

therefore an outlier. This provides a mandate to scrutinise potential reasons for this 

significant difference from peers. 

Figure 2.21: Contextualised peer comparison chart 2 

 

                                                           
8
 As with the previous SPC chart diagram, numeric values are omitted for simplicity. 
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Overall, it is suggested that data display formats utilising multiple reference points 

and / or founded on SPC methodology may improve the accuracy of interpretation 

and mitigate the likelihood of unwarranted assumptions being made. Whilst such 

formats are less commonplace in UK police performance management systems, it 

seems that their wider use may present an opportunity to insulate users against some 

of the common errors associated with simplistic formats. 

In summary, reference dependence theories, along with negativity bias and loss 

aversion, offer insights into psychological and cognitive undertakings relevant to 

engagement with numeric data display formats. These insights could ultimately aid 

understanding of the way in which different types of police performance information 

are coded and interpreted; ultimately, they may also shed light on whether initial 

engagement with reference-dependent forms of performance information is a factor 

ultimately capable of influencing dysfunction. 

2.3 Chapter Two: Summary and the Imperative for Further Research 

The literature review identifies an apparent association between certain types of 

police performance information and behavioural dysfunction, as well as consistency 

in the types of dysfunction observed. It also highlights factors that could potentially 

act as antecedents to dysfunction; these tend to be organisational conditions, along 

with improper use of performance information or overbearing conduct by managers.  

Examples include the presence of overly-intrusive audit and inspection regimes 

(Loveday, 1998), or an organisational disposition towards authoritarianism (Willis et 

al, 2004; 2007). Other possible antecedents involve managers demanding answers 

for perceived poor performance (Eterno and Silverman, 2012), holding subordinates 

personally accountable for performance levels (Behn, 2001; Collier, 2006; Hood, 

2006), as well as the practice of ‘naming and shaming’ those considered to be ‘poor’ 

performers (Le Grand, 2010). 

Similarly, dysfunction seems to arise where managers insist on explanations for 

apparent deficiencies, even when variance within performance data may not be 

significant (see Joiner, 1992; Moore and Braga, 2003), or where subordinates have 

little direct control over performance levels, such as in the case of crime rates 

(Bayley, 1994; Coleman and Moynihan, 1996). Similarly, their demands for 
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improvement, when based on flawed interpretation of data, also seem capable of 

inducing adverse reactions (Eterno and Silverman, 2012; Home Office, 2015).  

Additionally, where managers’ initial interpretation of data suggests deterioration or 

otherwise poor performance, there can be a tendency for them to initiate unnecessary 

operational activity (Home Office, 2015). This may well trigger perverse responses 

on the part of subordinates, but could also be considered dysfunctional in its own 

right, as such activity damages organisational cohesion and effectiveness (Ridgway, 

1956; Deming, 1986).  

However, whilst such conditions may suggest possible explanations for dysfunction, 

they do not explain why managers seem to react in such a consistent fashion after 

engaging with particular types of performance information. Therefore, it seems 

appropriate to investigate whether the data display format itself may influence how 

managers respond. Certainly, studies into the effects of data display indicate it can 

affect comprehension and decision-making; however, it is unknown if its influence 

could also extend to affecting behavioural dysfunction. 

Consequently, it is proposed there is a substantial imperative for deeper research into 

the effects of data display upon the design and use of performance information and 

specifically whether it behaves as a direct antecedent to dysfunction. This study will 

therefore examine UK police officers’ experiences of the use of various performance 

information formats to identify common themes and ascertain whether they are 

reflective of those within the literature; it will also employ experimental methods to 

assess cognitive and behavioural responses to different formats, aiming to establish if 

data display can exert a significant influence on the phenomenon of interest.  

The research question is therefore: 

“Does data display influence the likelihood, nature or extent of behavioural 

dysfunction in police performance management systems, and if so, why?” 
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Chapter Three 

Philosophical and Methodological Foundations 

 

3.1 Introduction 

This chapter first sets out the philosophical foundations that underpin the research, 

exploring the underlying ontological and epistemological assumptions. It then 

discusses the chosen methodological position, as well as the methods utilised to 

generate findings capable of providing an explanation for the phenomenon of 

interest. 

Additionally, it details the construction, validity and reliability of a large-scale 

survey instrument used to collect quantitative and qualitative data, which aims to 

identify key themes relating to the use of performance information in UK police 

forces. The instrument also contains an experimental component, designed to assess 

cognitive and behavioural responses to various data display formats; this, too, is 

comprehensively explored.  

3.2 Critical Realism: Background and Key Characteristics 

The underpinning philosophical position underpinning this research is critical 

realism (see Bhaskar, 1975; 1979; 1986; 1998a; Wilson, 2006; Fleetwood, 2013). 

Critical realism interrelates ontology and epistemology, whilst aiming to explain 

‘why what happens actually happens’ (Danermark et al, 2002). It offers an ontology 

that recognises the existence of a world independent of researchers’ knowledge, 

alongside a fallibilist epistemology in which knowledge is socially produced (Miller 

and Tsang, 2010). It asserts theories are fallible and no knowledge is 100% certain 

(Longshore-Smith, 2006). Bergin et al (2008) conclude: 

“Critical realism is first and foremost concerned with ontology and starts 

from questions about what exists… a philosophy of reality must begin with a 

theory ‘of being’ (ontology) as distinct from a theory ‘of knowledge’ 

(epistemology)” (2008, p.170). 

Critical realism originated during 1960s Britain, through the work of Roy Bhaskar 

and his mentor Rom Harré. Bhaskar’s views were, and remain, largely contrary to 
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some elements of more established philosophical traditions, being critical of strong 

forms of positivist reductionism, alongside equally dogmatic strains of interpretivism 

and constructivism (Gorski, 2013). It differs from positivism by asserting that a 

constant conjunction of variables does not provide causal explanation, whilst also 

criticising ‘anything goes’ interpretivist approaches that are unclear about by what 

standards one explanation is judged better than another (Easton, 2010). 

Instead, critical realism “…combines a modified naturalism with the necessity of 

interpretive understanding of meaning in social life” (Sayer, 2000, p.3). Critical 

realists reject judgmental relativism (i.e. the notion that multiple theories or 

interpretations are equally valid), whilst endorsing epistemological relativism and 

judgmental rationality (i.e. in principle, it is possible to make contingently reasoned 

and accurate judgments about reality) (Lipscomb, 2011; Bygstad and Munkvold, 

2011). It also rebuts the proposition of a sharp divide between the natural and social 

sciences (Bhaskar, 1979); this resonates with the concept of an ‘objectivist-

subjectivist continuum’ (Burrell and Morgan, 1979).  

3.2.1 Reality and Knowledge 

Critical realism makes a fundamental distinction between two dimensions of 

knowledge; the intransitive and the transitive (Bhaskar, 1998a; Bergin et al, 2008). 

The intransitive dimension comprises real entities constituting the social and natural 

world (Outhwaite, 1987). Science attempts to comprehend the intransitive dimension 

through socially-produced transitive theories, models and paradigms, which are 

fallible (Bhaskar, 1998a; Bergin et al, 2008; Gorski, 2013); knowledge is therefore 

historically and socially located (Mingers, 2002), meaning its production occurs in 

the transitive dimension (Bhaskar, 1989).  

As critical realists believe science is a social product (Sayer, 1992), it follows that 

whilst theories, models and paradigms may evolve or challenge each other, the 

reality they attempt to interpret does not necessarily change (Collier, 1994; Sayer, 

2000). Therefore, when theories change it does not mean what they are about 

changes too; as Sayer (2000) observes, “…there is no reason to believe that the shift 

from a flat earth theory to a round earth theory was accompanied in a change in the 

shape of the earth itself” (2000, p.11). 
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However, access to an external reality is affected by social factors. Critical realists 

argue some phenomena are entirely socially constructed (e.g. ‘disability’), but refute 

constructivist claims that there exists no external reality independent of us, or that we 

cannot gain any reliable knowledge about it (Danermark, 2001). Consequently the 

critical realist position is that whilst interpretive understanding is a necessary and 

important feature of social science, this does not preclude scope for causal 

explanation (Sayer, 2000).  

Furthermore, critical realism conceives reality as differentiated and stratified; a 

perspective that demarcates it from other ontologies. Most of reality is unobservable 

(Bunge, 2004), comprising three domains of the social and natural world; these are 

the real, the actual and the empirical (Bhaskar, 1998a). The ‘real’ domain is all that 

exists, whether or not it is known or experienced (Sayer, 2000). The ‘actual’ domain 

“…refers to what happens in reality when the powers or mechanisms of the real are 

activated and events or experiences are produced” (Bergin et al, 2008, p.171; see 

also Danermark et al, 2002). The ‘empirical’ domain is comprised solely of what is 

experienced (Collier, 1994). 

3.2.2 Entities, Structures and Mechanisms 

Bhaskar (1998a) posits the real world is populated by entities, which have powers (to 

act and be acted upon) and liabilities (i.e. limitations / constraints). These entities (or 

‘objects’) are the basic building blocks for critical realist explanation and may be 

physical (e.g. atoms / organisms), social (e.g. market forces), or conceptual (e.g. 

categories / ideas) (Bhaskar, 1997). Other examples could be organisations, people, 

attitudes, resources, wars, identities, or economic activities (Sayer, 2000, p.19). 

Easton (2010) asserts, “Entities can be tangible or intangible, social or physical, 

dormant or active” (2010, p.125); therefore, tangible entities could be performance 

documents, whilst intangible entities could include ‘performance culture’.  

Entities are usually structured and can possess internal structures, which in turn have 

their own powers. However, such powers can exist unexercised (e.g. the power of 

workers to ‘work’, but who choose not to) (Sayer, 2000). Structures exist in systems 

and structures are systems (Gorski, 2013), being “…a set of internally-related 

objects or practices” (Sayer, 1992, p.92). For example, organisations may comprise 

various entities (e.g. departments, processes, or resources), whilst people also exhibit 
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structures, such as personal characteristics, gender or psychological structures 

(Easton, 2010). Structures “…enable what can happen through the workings of their 

mechanisms in geo-historical contexts” (Longshore-Smith, 2006, p.202). 

Although pre-existing structures exert causal influences on actors “…this does not 

mean that the behaviour of actors is determined by social structure” (Lewis, 2002, 

p.20). Structure and agency are each a condition for and consequence of the other; 

agency is the capacity of actors to act, whilst structure reflects the conditions within 

which agents operate, such as social norms, rules, or language. Therefore, social 

activity occurs within contexts provided by pre-existing social structures, where 

individuals are enabled or constrained by structures, but still maintain a degree of 

voluntarism (Lewis, 2002; Bygstad and Munkvold, 2011). However, the presence of 

particular social structures militates in favour of certain actions (Lewis, 2002). 

Critical realists believe events involve necessary and contingent relationships 

(Easton, 2010, p.121). The former occurs where entities are mutually dependent; the 

latter is when relationships exist but are not necessary. However, whilst independent 

elements may combine to produce a new feature or experience “…they cannot be 

reduced to their components only, even though their components are necessary for 

their being” (Bergin et al, 2008, p.171). Sayer (2000) cites the example of water to 

illustrate this - although it possesses causal powers to extinguish fire in its ‘whole’ 

form, its constituent components (hydrogen and oxygen) in isolation do not account 

for its properties; indeed they actually accelerate combustion.  

The continual operation and interaction of entities within particular structures 

therefore gives rise to certain causal powers, tendencies, or ways of acting, called 

mechanisms (or ‘generative mechanisms’) (Bhaskar, 1979, p. 170). Machamer et al 

(2000), define mechanisms as follows: 

“Mechanisms are composed of both entities (with their properties) and 

activities. Activities are the producers of change. Entities are the things that 

engage in activities” (2000, p.3). 

Therefore, the interaction of mechanisms causes the presence or absence of events 

(Mingers, 2002). Bhaskar (1975) writes: 
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“The world consists of mechanisms not events. Such mechanisms combine to 

generate the flux of phenomena that constitute the actual states and 

happenings of the world” (1975, p.106). 

Mechanisms are simply “…ways in which structured entities by means of their 

powers and liabilities act and cause particular events” (Easton, 2010, p.122). 

Mechanisms operate in the real domain and are “…nothing but the way of acting of 

things” (Bhaskar, 1975, p.14). Highly complex systems (e.g. living cells, schools) 

can exhibit several concurrent mechanisms at different levels (Bunge, 2004, p.193) 

and different effects may be caused by the same mechanisms (Danermark, 2001).  

Mechanisms are system-specific (Bunge, 2004) and their outcomes are context-

dependent (Bygstad and Munkvold, 2011); examples of mechanisms could include 

electrical and chemical signals, division of labour, publicity, or military expeditions 

(Bunge, 2004, p.191). Mechanisms can reinforce each other (Danermark et al, 2002), 

operating upward and downward across levels, or laterally within the same level 

(Anderson et al, 2006; Miller and Tsang, 2010).  

Furthermore, there are micro and macro mechanisms; for instance, some 

mechanisms operate at the molecular level, whilst others operate at biological, 

psychological or social levels (Danermark, 2001). Events are simply conjunctures of 

all the mechanisms operating in a given situation (Bhaskar, 1998b); they are the 

external and visible behaviours of people, systems and things (Easton, 2010). 

3.2.3 Causation 

Critical realism disapproves of the Humean ‘successionist’ notion of causation 

(Sayer, 2000; see also Hume, 1967). Instead, it proposes an alternative conception of 

science founded on a non-deterministic notion of causality that seeks to answer 

underlying ‘why’ questions, whilst focusing on meanings, interpretation and context 

(Longshore-Smith, 2006). Whilst positivists concentrate on cause-and-effect 

relationships, critical realists “…redefine laws so that they are better understood as 

explanatory and non-predictively normic” (Bergin et al, 2008, p.173).   

Secondly, whilst constructivists understand causality as a non-linear process of 

constructing meaning from complex individualised social realities (Appleton and 

King, 2002), critical realists locate causal relationships at the level of mechanisms, 
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whether or not events are observed or detected (Tsang, 2006). Furthermore, they 

conclude generalisations should be described as tendencies rather than predictions 

(Bhaskar, 1998b; Longshore-Smith, 2006). These tendencies are located at the level 

of the real, yet may be observed at the empirical level (Longshore-Smith, 2006). 

Despite differences with other philosophical positions on causation and prediction, 

critical realism acknowledges mechanisms and laws are not incompatible, as “…any 

mechanism unsupported by some law(s) must be regarded ad hoc…” (Bunge, 2004, 

p.199). Therefore, a critical realist account of causal explanation “…is one that 

identifies entities and the mechanisms that connect them and combine to cause 

events to occur” (Easton, 2010, p.122). This may be depicted visually, as below: 

Figure 3.1: Critical realist view of causation 

 

 

(Sayer, 2000, p.15) 

The critical realist position on causation also enables the production of a narrative 

explicating the objects, structures, causal powers and liabilities that combine to 

activate mechanisms responsible for producing events. For example:  

Entities (a salesperson) having structures (knowledge and personality traits) 

and necessarily possessing causal powers (to persuade a buyer, who is 

another entity) and liabilities (to be rejected by prospective buyers / to 

become tired) will, under different specific conditions (such as whether the 

buyer has a need for the product), produce different types of events.  

(Adapted from Easton, 2010, pp.121-122). 
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Crucially, such an account goes beyond describing what happens, to postulating 

mechanisms capable of explaining why an observed phenomenon occurs. As stated 

succinctly by Fleetwood (2013): 

“We don’t explain why the bus is late today by stating that it is always, or 

regularly, late” (2013, p.35). 

3.2.4 Retroduction 

Critical realist explanation occurs through a process of retroduction to possible 

causes (Bhaskar 1998c, xvii). Retroduction is a “…mode of inference in which 

events are explained by postulating (and identifying) mechanisms which are capable 

of producing them…” (Sayer, 1992, p.107). It involves ‘moving backwards’ from a 

phenomenon of interest to a conception of a thing (e.g. power or mechanism) that 

could have caused it (Easton, 2010). Retroduction is akin to ‘conjecturing’ (Bygstad 

and Munkvold, 2011) and may be likened to an art rather than a technique; this is 

because mechanisms are typically unobservable (Bunge, 2004, p.200). 

Hodgkinson and Starkey (2011) define retroduction as “...a logic of exploration, 

starting with tentative hypotheses that are explored until they lead to new practicable 

ideas” (2011, p.363); these hypotheses can explain (or lead to) other hypotheses 

(Bylander et al, 1991). It is analogous to the pragmatist notion of abduction (Peirce, 

1931), as it helps explain events by proposing “…hypothetical mechanisms that, if 

they existed, would generate or cause that which is to be explained” (Mingers, 2002, 

p.300). Thagard and Shelley (1997) observe: 

“Many important kinds of intellectual tasks, including medical diagnosis, 

fault diagnosis, scientific discovery, legal reasoning, and natural language 

understanding have been characterized as abduction” (1997, p.1). 

Like pragmatism (see Peirce, 1878; 1905; Dewey, 1931; Cherryholmes, 1992; 1994; 

House, 1992; Menand, 1998; Shields, 1998; Hookway, 2008; Talisse and Aikin, 

2011; Bacon, 2012), critical realism is performative; that is, although critical realists 

assume there is a real world ‘out there’, they accept this assumption cannot be 

proven or disproven; nevertheless, they behave as if the world was real and generally 

this supposition works (Easton, 2010, p.119).  
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3.2.5 Critical Realism and Statistical Analysis 

The critical realist quest for deeper explanation has generated much criticism of 

statistical methods. For example, Bhaskar (1998d) is dismissive of ‘statistical models 

of explanation’ (1998d, p.225), whilst others argue statistical analysis: 

 Assumes one-way, linear, conjunctive, Humean causality;  

 Provides an ‘impoverished and empiricist’ viewpoint with weak claims to 

causation; 

 Lacks ontological depth; 

 Disregards the impact of unobservable and / or unmeasurable variables, and; 

 Assumes closure, when it can be difficult to induce this in open systems / 

social contexts. 

(See Fildes, 1985; Lawson, 1997; Pawson and Tilley, 1997; Olsen, 1999; Ron, 1999; 

Mingers, 2003; 2006). 

Additionally, null-hypothesis significance testing is criticised for confusing 

statistical significance with theoretical or practical significance, as results may be 

statistically significant but have tiny, or unreported, effect sizes. Furthermore, the 

95% significance threshold implies an arbitrary ‘all or nothing’ cut-off point. As 

Mingers (2006) quips: 

 “4.9% is significant – hooray, publish – 5.1% is not” (2006, p.211). 

However, others insist statistical analysis can be legitimately applied in critical 

realist research, particularly for identifying patterns (or potential ‘demi-regularities’ 

– see Pratschke, 2003, pp.24-25; Lawson, 1998, p.149) amidst data that may indicate 

the presence of underlying generative mechanisms (Mingers, 2006; Miller and 

Tsang, 2010; Mingers et al, 2013). Indeed, Pratschke (2003) argues, “Mathematical 

‘formalisation’ can actually enhance theoretical clarity by spelling out the empirical 

consequences of a theoretical hypothesis” (Pratschke, 2003, p.22). 

Indeed, statistical analysis can be extremely useful as long as it is not used to claim a 

causal explanation in its own right (Danermark, 2001, p.10; Mingers, 2006). Porpora 

(1998) asserts “…analytic statistics are not explanatory tools at all” (2003, p.4), 
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concluding the issue is not one of legitimacy per se, but rather that positivism 

mistakenly conflates evidence and explanation. Fundamentally, it is argued: 

 “…statistical analysis should not be thrown out entirely but can be utilized 

critically within a practical and realistic framework…” (Mingers, 2006, 

p.203; see also Lawson, 1997; Layder, 2003). 

It may even be possible to approximate social conditions in experimental settings 

(i.e. to induce artificial closure on part of an open system), in order to test subjects’ 

behaviour when confronted with different variables (Mingers, 2002). However, it 

must be recognised that variables are measures of things and not the things 

themselves - therefore they can only register quantifiable change and not its cause 

(Sayer, 1992; Easton, 2010). Consequently, whilst there are merits to this approach, 

caveats apply (Harré and Secord, 1972; Caldwell, 1984). 

3.2.6 The Benefits of a Critical Realist Account 

The critical realist notion of a stratified reality, along with its distinction between the 

intransitive and transitive dimensions of knowledge, allows for an interpretation of 

reality that respects theories of natural science, whilst acknowledging the socially-

constructed nature of much of what is known. It presents a “…point of entry into 

epistemology and metaphysics for practicing social scientists” (Groff, 2004, p.23) 

capable of reconciling the divide between social theory and empirical research 

(Carter, 2000). Sayer (2000) asserts: 

“…critical realism provides an alternative to both hopes of a law-finding 

science of society modelled on natural science methodology and the anti-

naturalist or interpretivist reductions of social science to the interpretation of 

meaning” (2000, pp.2-3). 

Critical realism therefore offers a solid ontological basis for theoretically sound and 

highly relevant research, as it promotes “…scientific understanding of generative 

mechanisms for knowledge creation, [and] a pragmatic concern for effectiveness 

(‘does it work?’) rather than ‘truth’ (‘is it true?’) as a guiding research principle…” 

(Hodgkinson and Starkey, 2011, p.363). Its pragmatic vein supports “…rigorous 

research that describes and evaluates what is going on in practice” (Markus, 1997, 

p.18; see also Goles and Hirschheim, 2000), being particularly suited to management 
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research due to the “…multi-level and socially constructed character of 

organizations…”  (Hodgkinson and Rousseau, 2009, p.540).  

This study therefore follows critical realist research principles in order to generate 

theory that possesses explanatory utility and incorporates a practical dimension (see 

Wacker, 1998). This dual objective is consistent with the views of Suddaby et al 

(2011), who assert “…researchers should focus explicitly on what practitioners 

actually do…” (2011, p.243). Similarly, drawing on Zikmund et al (2008), Gay and 

Weaver (2011) ask: 

“In short, what is the purpose of theory if it cannot bridge the research-

practice gap and thus, has no practical application to the real world?” (2011, 

p.30). 

Overall, it is argued critical realism provides a firm philosophical foundation for this 

doctoral research, which utilises a four-step model proposed by Easton (2010): 

1. Developing a research question that identifies a phenomenon of interest, in 

terms of discernible events, and asking what causes them to happen. 

2. Provisionally identifying key entities and structures, their powers and 

liabilities, as well as necessary and contingent relationships. 

3. Capturing data and asking why events happened / are happening, whilst 

taking into account the issues associated with interpreting empirical data. 

4. Identification of one or more mechanisms that could have caused the events. 

(Adapted from Easton, 2010, p.128). 

Easton’s framework translates as follows for this research: 

1. Phenomenon of interest: Behavioural dysfunction within police performance 

management systems.  

 

2. Entities and structures:  

 

a. UK police service (which comprises entities and socially-constructed 

structures, such as hierarchies, relationships, procedures, norms, 

departments, people, processes, resources, culture). 
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b. Users of police performance information who have their own 

structures (e.g. knowledge, personal characteristics, psychological 

structures) and possess individual agency, yet are influenced by 

specific conditions (i.e. UK policing structures). 

 

c. Performance information of varying formats, which may possess 

powers and liabilities that influence users, thereby contributing 

towards the likelihood of particular tendencies being exhibited. 

 

3. Data: Review of literature and additional documentation, along with 

quantitative and qualitative data generated by a survey instrument. 

 

4. Mechanisms: To be conjectured through retroduction. 

This approach represents a robust and coherent philosophically-underpinned 

framework that is consistent with the study’s overarching methodological position, 

as well as the methods employed. These are outlined below. 

3.3 Methodology and Methods 

The following section examines methodological considerations pertinent to this 

study. It first considers how the philosophical position influences methodology and 

discusses approaches that were considered but discounted. It then sets out a rationale 

for chosen methods, as well as providing an overview of the analytical strategy. 

Finally, it explores the design and implementation of the large-scale survey 

instrument forming the backbone of the research. 

3.3.1 Methodological Framework 

This study employs mixed methods (see Creswell, 2008; 2009; 2013). Critical 

realists advocate blending quantitative and qualitative methods (Sayer, 2000; 

Mingers, 2001; 2002; 2003; Rousseau et al, 2008; Hodgkinson and Rousseau, 2009) 

and assert deductive, inductive and retroductive approaches may legitimately be 

employed within a mixed methods framework (Danermark et al, 2002; Anderson, 

2009; Easton, 2010; Williams and Karahanna, 2013). Similarly, Garrison (1994) and 

Lipscomb (2011) argue for the coexistence of research traditions from the positivist / 
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empiricist (quantitative) camp, alongside a phenomenological / interpretivist 

(qualitative) perspective.  

Mixed methods research is considered particularly suitable for problem-solving, as it 

enhances “…the accuracy of judgments by collecting different kinds of data bearing 

on the same phenomena” (Jick, 1979, p.602). Therefore, the study adopts this 

approach, integrating sentiment analysis (see Turney, 2002; Wilson et al, 2005) and 

thematic analysis (see Gioia et al, 2012), alongside statistical analysis of the output 

of embedded psychometric micro-experiments.  

Whilst it is acknowledged critical realists do not claim causation based on apparent 

relationships between variables, it is suggested that where statistical methods are 

used, there is merit in adhering to established methodological conventions in order to 

demonstrate transparency and rigour. Therefore, although forthcoming statistical 

analysis does not claim to possess explanatory utility in its own right, it is conducted 

and reported upon in a fairly traditional fashion. Consequently, where terms such as 

‘significant’ are used, this is merely to highlight notable patterns or tendencies.  

At the heart of this research is the desire to identify and understand mechanisms 

responsible for triggering behavioural dysfunction in police performance 

management systems. Therefore, it embraces a problem-solving ethos and emphasis 

on ‘pragmatic science’ (Anderson et al, 2001; Hodgkinson and Healey, 2008), where 

theory informs practice, resulting in research that is both academically rigorous and 

socially useful. Pettigrew (1995; 1997), Hodgkinson and Rousseau (2009) and 

Hodgkinson and Starkey (2011) call for research where methodological rigour and 

practical relevance are high; this study adheres to those principles. 

3.3.2 Research Design Considerations  

In designing the research, a number of potential approaches were considered, each of 

which exhibited varying strengths and weaknesses. For example, consideration was 

given to conducting semi-structured interviews (Britten, 1999; Legard et al, 2003) 

and focus groups (Kitzinger, 1994) as these methods can generate rich data (Morgan, 

1998; Silverman, 2000; Bloor et al, 2001). However, researchers often experience 

difficulties in obtaining access to potential participants (Johl and Renganathan, 2010) 
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and conducting interviews can require significant time and financial commitments 

(Seidman, 2006); the same applies to the transcription stage (Bryman, 2001). 

The overriding consideration, however, was the risk of interviewer effects (Marshall, 

1998; Opdenakker, 2006) (or moderator bias in focus groups – see Marlowe, 2000), 

and what Scheurich (1997) calls researcher’s ‘baggage’. In face-to-face or telephone 

interviews researchers may unconsciously impose their own voices, preconceptions 

and prejudices (Groves and Kahn, 1979; Quantz, 1992; Cassell and Johnson, 2006). 

Even an interviewer’s gender (Landis et al, 1973; Groves and Fultz, 1985), age 

(Norris and Hatcher, 1994) or race (Cotter et al, 1982) are factors known to affect 

responses. Furthermore, as researchers may inadvertently seek confirmation rather 

than disconfirmation (Wason, 1960) distortion could arise due to question design, 

interviewer behaviour, or selectivity in emphasising certain data. 

Although some degree of bias is inevitable in any study (Pannucci and Wilkins, 

2010), these concerns were of particular relevance to this research, as the author is a 

serving police officer, actively involved in the development of national police 

performance management policy. Therefore, even with steps being taken to mitigate 

bias, there was a risk that data collection involving personal interaction could 

become tainted by the factors outlined above; there was also a danger that 

interviewees or focus group participants might be influenced by prior knowledge of 

the author’s work (see Guilfoyle, 2011; 2012; 2013; 2015; 2016).  

For these reasons, it was decided that a survey instrument would be the most 

appropriate means of gathering data, as respondents would remain at a ‘safe 

distance’ (see Bryman, 2001), thereby mitigating the possibility of interviewer 

effects. For added sterility, the researcher’s identity would not be disclosed and the 

instrument would be administered by independent third parties. Furthermore, from a 

practical perspective, surveys have the advantage of being more feasible to 

implement than interviews (Easterby-Smith et al, 2002) and enable wider coverage 

(Kelley et al, 2003). 

An additional consideration was that the nexus of the research is very specific, 

making it potentially difficult to construct interview or focus group templates 

capable of eliciting the type of data required. The concern was that interviews or 

focus groups might produce general narrative about behavioural dysfunction in 
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police performance management systems without fully addressing the research 

question; consequently, whilst such content may nominally enrich the literature, it 

could fall short of generating a theoretical contribution.  

Therefore, it was concluded that the deployment of a large-scale survey instrument 

was the most appropriate means of data collection for this study. Whilst it is 

acknowledged survey data may not generally be as descriptively rich as interview 

data, in this case the output is considered to be of an appropriate type and depth to 

facilitate the search for mechanisms.  

3.3.3 Overarching Analytical Strategy  

The first phase of the analytical strategy adopted for this research involves critical 

analysis (Cottrell, 2005) of relevant performance management literature and primary 

documentation obtained from UK police forces, alongside secondary material (e.g. 

open source content). This approach enables rich insight into the domains being 

studied and is endorsed by Suddaby et al (2011): 

“Organizational theorists can develop new insights not through inductive 

analysis of empirical data alone but by considering the current body of 

literature (including papers, books, presentations, working papers) as another 

source of explicit empirical data… researchers can then focus their attention 

on specific aspects of the literature” (2011, p.243). 

Empirical data collection then follows via the deployment of a large-scale survey 

instrument. This instrument captures free text data documenting respondents’ 

experiences of performance information use, alongside embedded psychometric tests 

that assess their reactions to various experimental visual stimuli. Such an approach is 

deemed consistent with a critical realist research ethic, especially as the use of 

questionnaires can be an effective method for eliciting evidence about mechanisms 

(Miller and Tsang, 2010). 

Next, qualitative data collected via the survey instrument will be analysed in two 

stages; firstly, sentiment analysis (see Turney, 2002; Wilson et al, 2005) will be 

conducted, to identify any notable polarities or recurrent patterns associated with 

particular data display formats. This will be followed by thematic analysis utilising 

Gioia’s method (Gioia et al, 2012) to identify prominent concepts, themes and 
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dimensions; these will be arranged into data structures, enabling the generation of an 

empirically-grounded theoretical model.  

Statistical analysis of quantitative data produced by the micro-experiments will then 

be conducted, in order to assess respondents’ cognitive processes, decision-making 

and behavioural responses. This sets the study apart from much research into 

performance information use, as experimental methods are relatively rare within this 

field (Kroll, 2014)
9
 and it is even more unusual to find such research that involves 

practitioners as subjects (Moynihan, 2016a; Moynihan et al, 2016).  

Finally, outcomes of the qualitative and quantitative analysis will be synthesised, to 

consolidate the model and provide focus for discussion. Overall, this approach seeks 

to evaluate any identified relationships between data display and behavioural 

dysfunction, as well as identify mechanisms whose operation may be responsible for 

producing the phenomenon of interest.  

Consequently, specific questions to be addressed are: 

1. Are any recurrent patterns, themes, or significant differences observed in 

respect of sentiment polarity and / or narrative, and if so, why might this be? 

 

2. Does engagement with particular data display formats appear to influence the 

likelihood, nature or extent of behavioural dysfunction, and if so, why might 

this be? 

 

3. Do examples of behavioural dysfunction provided by respondents reflect 

those observed within the literature, and if so, what are the similarities and 

differences?  
 

In tackling these considerations, the primary objective of this analytical strategy is 

therefore to answer the research question by providing a robust explanatory account 

for the phenomenon of interest, whilst explicating the role of data display as a 

potential catalyst for dysfunction.  

 

                                                           
9
 Aside from experimental methods used in the healthcare studies previously discussed, perhaps the 

work of Olsen (2013a; 2013b; 2015; 2017; 2018) is the main exception, alongside James, 2011; James 

and Moseley, 2014; Moynihan, 2015; Nielsen and Baekgaard, 2015; Andersen and Moynihan, 2016a; 

2016b; Nielsen and Moynihan, 2017a. 
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3.3.4 Survey Instrument: Background and Design 

This section provides an overview of the survey instrument. Firstly, it outlines the 

instrument’s objectives and construction; next, it provides commentary on the pilot 

phase, validity and reliability, as well as the instrument’s operationalisation. 

Analysis, results and conclusions are presented in subsequent chapters. 

The instrument was constructed using Qualtrics software (Qualtrics, 2014), 

incorporating experimental and non-experimental dimensions, which capture a 

combination of quantitative and qualitative data. It was designed to assess two main 

areas: 

1. How respondents interpret and react to visual stimuli depicting police 

performance information, presented using various data display formats. 

 

2. Respondents’ experiences of UK police performance management; in 

particular, the extent that certain types of performance information are used 

in their own forces and what the effects of this might be.  

In designing the survey instrument, consideration was given to the order in which 

these two components would be exposed to respondents; whilst the first stage of 

analysis concentrates on the qualitative data pertaining to respondents’ experiences, 

it was imperative that they were not inadvertently primed to react differently to the 

experimental component by having already recounted their experiences in their own 

forces. For this reason, the experimental component was positioned first in the 

survey and it is in this order that it is discussed in this chapter. 

The primary objective of the experimental section was to elicit responses to various 

stimuli in as sterile an environment as possible; therefore, there should be no 

question of respondents being coerced to respond in certain ways by third parties or 

organisational pressures, as may be the case in operational environments. This 

approach therefore aimed to assess whether their interpretations and behavioural 

responses arose as a consequence of design, rather than latent factors (i.e. do 

particular tendencies arise even in the absence of external influences?) 

To achieve this, the instrument was divided into four parts: 
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1. Experimental testing of responses to stimuli. 

2. Data capture of personal experiences. 

3. Data capture of respondents’ rank / force. 

4. Qualifying questions. 

The rationale for this structure, along with the analytical strategy, is outlined below: 

3.3.4.1 Section One: Experimental Testing 

The first section of the instrument comprises five thematic blocks of psychometric 

micro-experiments of identical construction. The first three blocks are designed to 

test respondents’ reactions to the following data display formats: 

1. Binary comparisons. 

2. League tables. 

3. Numerical targets. 

The sequence of these blocks is randomised; however, the questions within them 

follow a structured sequence, so are not further randomised. This is as follows: 

1. Visual stimulus (for example, respondents are presented with a table containing a 

binary comparison between this month’s and last month’s crime figures, as below). 

Figure 3.2: Crime figures table 

 

Respondents are then asked to provide an interpretation, by choosing one of four 

options, as follows: 

 

“In respect of the crime rate, which of the following does the table appear to 

indicate?”  Crime is:  

 Increasing 

 Decreasing 

 Stable 

 Don’t Know 
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The purpose of this question is to establish whether respondents make any 

assumptions about trajectories based on variance from reference points. (For 

example, in this case, it is anticipated that many respondents will conclude crime is 

increasing). 

2. Level of concern (i.e. how concerned do respondents become as a consequence of 

their interpretation?) They are asked: 

“As a result of the information contained in the table, how likely is it that you 

would be concerned about the crime rate?” 

Responses are captured on a 5-point Likert-type scale (see Likert, 1932; Colman et 

al, 1997; Vagias, 2006; Rattray and Jones, 2007; Sauro, 2007; Losby and Wetmore, 

2012). Scalar descriptors range between ‘1’ (Very unlikely), ‘2’ (Unlikely), ‘3’ 

(Don’t know), ‘4’ (Likely) and ‘5’ (Very likely).  

The purpose of this question is to assess whether respondents’ interpretation of the 

data generates concern about perceived deficiencies, and if this may ultimately affect 

subsequent behavioural responses. For the binary comparison stimulus, it is 

anticipated that many respondents will gravitate towards the higher end of the scale, 

as a result of assumptions made at Question 1. 

3. Behavioural response (i.e. what action will respondents take?) Responses are 

captured on a series of identical 5-point Likert-type scales that assess the extent of 

five types of reactions. Respondents are asked: 

“As a result of the information contained in the table, how likely is it that you 

would respond as follows?” 

Respondents are asked, would they: 

 Do nothing. 

 Ask for an explanation about performance. 

 Communicate an expectation there should be an improvement. 

 Offer praise regarding current level of performance. 

 Initiate an operational response (e.g. commission further research, change 

tactics, deploy resources). 
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Each option requires a response. These options provide a mix of ‘positive’ and 

‘negative’ responses, intended to reduce the likelihood of ‘acquiescent response 

bias’; namely, “…the tendency for respondents to agree with a statement, or respond 

in the same way to items” (Rattray and Jones, 2007, p.237).  

The options include behaviours identified as potential antecedents to dysfunction; 

this choice of variables should enable an assessment of whether relationships exist 

between them and output from previous questions, as well as confirm if there are 

strong associations between such behaviours and particular data display formats. In 

this case, it is anticipated that where respondents perceive negative variance they 

will be more likely to take action rather, than ‘do nothing’ (i.e. hold one’s nerve).
10

  

These three thematic blocks of tests are then followed by a further two, which 

contain stimuli representing more reliable (albeit relatively visually complex) data 

display formats, namely: 

1. A Statistical Process Control (SPC) chart. 

2. A contextualised peer comparison diagram. 

These blocks follow an identical format to those already described and their order of 

appearance is also randomised. It is not known how familiar respondents will be 

with these alternative formats, as they are less common in UK police forces. As they 

represent richer forms of data display, it is speculated respondents might be more 

likely to accurately interpret the content.  

3.3.4.2 Section Two: Data Capture of Personal Experiences 

The purpose of this section is to gather data about respondents’ experiences of police 

performance management and establish the extent and impact of the use of various 

data display formats within UK police forces. Respondents are presented with 

identical stimuli to those in Section One
11

 and asked the following question: 

                                                           
10

 The types of responses listed as options reflect behaviours identified in the literature review and are 

also comparable with the author’s experience. For obvious reasons, it was considered impractical to 

extend the range of options to include more extreme types of dysfunction, such as, “Would you falsify 

documents / bully subordinates / misrecord crime?” etc. See Olsen et al (2019), who assert measures 

of dishonesty and self-reported unethical behavior in surveys will be severely biased. 

 
11

 The only exception is that the contextualised peer comparison diagram is omitted, as in the author’s 

professional experience, such diagrams are rarely used in UK police forces. 
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“In your own organisation, how often are data presented using this format?” 

Responses are captured on a 5-point Likert-type scale with ascending scalar 

descriptors ranging from ‘1’ (Never) to ‘5’ (All of the time), along with a separate 

‘Don’t know’ option.
12

 Unless respondents select ‘Don’t know’ or ‘Never’, they are 

then asked: 

“If data are presented using this format in your organisation, do you believe 

this has any effect?” 

Respondents are invited to record their response in a free text box. 

3.3.4.3 Section Three: Respondents’ Rank / Force Data  

Here, respondents are asked to provide their rank and the name of their force (or 

specify if they are not a police officer). No information capable of identifying 

individuals is captured. The purpose of this section is to enable stratification by rank 

to establish if there is variance at different levels of the organisation, as well as to 

identify whether there are significantly different patterns of responses across forces. 

3.3.4.4 Section Four: Qualifying Questions 

In this section, respondents are asked additional questions to identify those who 

possess prior knowledge of statistical process control principles. They are asked: 

“How familiar are you with Statistical Process Control charts?” 

Responses are captured on a 5-point Likert-type scale with ascending scalar 

descriptors ranging from ‘1’ (Not at all familiar) to ‘5’ (Very familiar). There is no 

‘Don’t know’ option. The purpose of this question is to establish whether 

respondents who accurately interpreted the SPC stimulus did so because of prior 

knowledge, or because the chart was relatively easy to interpret, even for those 

unfamiliar with the format. It should also determine if those familiar with SPC 

principles react differently to others in respect of the first three thematic blocks. 

Respondents are then asked: 

                                                                                                                                                                    
 
12

 ‘Don’t know’ is not presented as the central option as this scale does not contain positive and 

negative steps in either direction away from the mid-point, unlike those in the experimental section. 
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“How familiar are you with the work of Simon Guilfoyle?” 

Responses are captured on a 5-point Likert-type scale identical to the previous 

question. The purpose of this question is to establish whether some respondents react 

differently due to being familiar with the author’s prior work, thereby identifying a 

potential source of ‘contamination’; each of these two questions should therefore 

help determine whether such familiarity behaves as a moderating condition (see 

Baron and Kenny, 1986).  

Finally, respondents are given the opportunity to explain, add or clarify any of their 

answers, or make any further comment considered necessary. This is done via a free 

text option and is optional. 

3.3.5 Survey Instrument: Pilot Phase 

During February and March 2014, the survey instrument was piloted with 17 

participants, consisting of police officers of five different ranks, ex-police officers, 

police staff members and non-police personnel. The purpose of this approach was to 

obtain as wide a perspective as possible when gathering feedback about the survey 

design. During this period, the survey instrument underwent continuous revision, 

resulting in four iterations prior to finalisation.
13

  

A key theme that emerged during this phase related to respondents who were already 

familiar with SPC; many stated they responded differently to the stimuli than they 

otherwise would have done. This confirmed the necessity of the qualifying questions 

included within the instrument. A further consideration involved respondents 

desiring additional information prior to making a decision. This was mitigated by 

introducing a ‘Don’t know’ option where appropriate, although from the author’s 

operational experience, it is commonplace for decisions to be made based on the 

same type and level of information as that provided in the tests.  

                                                           
13

 Whilst the primary objective was to gather data from police officers, the final instrument included 

options for police staff (i.e. employees of the police service who are not warranted police officers) and 

non-police personnel to identify themselves where they had participated. This was to either enable 

such responses to be placed into control groups if sufficient data were forthcoming, thereby enabling 

comparison with police officers, or allow them to be quarantined if not. 
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It was also recognised that whilst efforts were made to ensure the tests accurately 

reflected the operational policing context, it would be impossible to model every 

condition likely to influence respondents’ decision-making. However, based on 

professional insight and feedback from pilot participants, it is deemed that 

reasonable steps were taken to ensure the tests replicated operating conditions as 

closely as possible. Comments from participants and rationale for changes or 

retention of particular design features were recorded within a contemporaneous 

document; a redacted version of this may be viewed at Appendix ‘A’. 

3.3.6 Survey Instrument: Live Phase 

In April 2014, a web link to the finalised survey instrument was circulated by the 

Association of Chief Police Officers (ACPO), the Police Federation of England and 

Wales, and the Police Superintendents Association of England and Wales (along 

with their Scottish and Northern Irish counterparts), following an agreement with all 

parties that they would expose the survey instrument to their members. (Copies of 

relevant correspondence may be viewed at Appendix ‘B’, and a MS Word-exported 

version of the survey instrument can be inspected at Appendix ‘C’). 

The survey was made available for a period of 30 days, from 28
th

 April 2014 to 27
th

 

May 2014 inclusive. A unique record was generated each time a respondent clicked 

the survey link, even when they accessed the front page but subsequently decided not 

to proceed. In total, the survey front page was accessed 7,157 times, of which 1,565 

participants choose not to proceed further (21.9%). According to Solomon (2000), a 

high percentage of drop-outs at this stage is not uncommon for web-based surveys. 

As the primary objective of the instrument was to obtain data from police officers, 

responses from police staff (N = 208) and non-police personnel (N = 18) were 

removed from the data set prior to analysis. The remainder of the data set was used 

for analysis, utilising IBM SPSS (IBM Corp, 2013). Of the remaining 6,930 

occasions the survey link was accessed, 5,374 respondents engaged beyond the 

opening page (77.5%), with 4,173 of these completing all sections of the survey.  

Although N = 4,173 for fully-completed surveys, additional data from partially-

completed responses were also retained for analysis. This is because the instrument 

was partitioned into thematic blocks containing forced answer fields, thereby 
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ensuring each question produced a complete response. As non-parametric methods 

were used to analyse the data, differences in sizes of comparator data sets would not 

destabilise analysis.  

Therefore, had partially-completed surveys been discarded, useful data (both 

quantitative and qualitative) would have been lost. As SPSS automatically disregards 

missing values during statistical analysis, it seemed prudent to include all valid data; 

where such additional data are available this adds greater depth to the analysis, 

irrespective of whether they are drawn from a respondent who completed the entire 

survey. Furthermore, including data from partially-completed surveys is considered 

to be good practice for guarding against attrition bias (Jüni and Egger, 2005). 

Consequently, each of the data sets analysed involve larger sample sizes than 4,173, 

producing findings at the indicative levels shown in Table 3.1. 

Table 3.1: Indicative statistics 

Measure Value 

Confidence level 99.99% 

Probability (two-tailed) p = <0.001 

Statistical power 

 to detect an effect size of 0.1 

 to detect effect sizes >0.15 

 
0.989 
1.000 

 

These values confirm the analysis is capable of establishing findings at very high 

levels. Confidence and probability thresholds are well in excess of the standard 

criteria of 95% and p = <0.05 generally used in statistical analysis (Field, 2013), 

whilst statistical power is much greater than the recommended level of 0.8 (Cohen, 

1988; see also Faul et al, 2007; Kalpana, 2011). 

3.3.7 Robustness of the Survey Instrument  

Various methods of assessing validity were considered. As the instrument measures 

hitherto-untested criteria, it was not feasible to conduct criterion validity testing 

against an established scale (Litwin, 1995). Neither was it considered appropriate to 

undertake extensive analysis of the data generated during the pilot phase, or attempt 

reliability testing using statistical methods. This was partly because the sample size 

was small (N = 17), but moreover it was recognised that ongoing revision of the 

instrument could render statistical analysis problematic.  
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Therefore, a content validity (see Litwin, 1995) approach was adopted to enable 

initial assessment. This involved seeking advice on the instrument’s construction 

from academics experienced in survey design, as well as feedback from the police 

practitioners and lay persons who participated in the pilot phase. This approach 

enabled various perspectives to be considered when refining the instrument prior to 

circulation. Data were also visually inspected to identify any obvious patterns (which 

suggested the instrument was performing as expected), although no firm conclusions 

were drawn for the reasons described above.  

In addition to the above, it was also necessary to test the instrument’s underlying 

structural robustness (i.e. construct validity – see Trochim, 2006a), as well as select 

appropriate analytical techniques. The first step in doing so was to determine the 

measurement levels of the data and identify whether parametric or non-parametric 

methods would be most appropriate.  

It was established that the first question in each thematic block produced nominal (or 

categorical) data, as it simply classified the type and frequency of responses. The 

second question (level of concern) and the third (behavioural response) utilised 

Likert-type scales, producing data measured at the ordinal level. The remainder of 

the instrument captures nominal data about respondents, as well as ordinal data 

regarding prior knowledge of SPC and the author’s previous work. 

Together with these considerations, decisions regarding appropriate analytical 

approaches took into account assumptions about distribution. Tests for normality 

indicated that all ordinal data exhibited patterns of non-normal distribution; 

Kolmogorov-Smirnoff tests and Shapiro-Wilks tests confirmed this (p = <0.001). 

Histograms and Q-Q plots for each ordinal variable also identified skewness and 

kurtosis, although just five of the ordinal variables exhibited skewness >1 or <-1.  

Therefore, the measurement levels and non-normal distribution patterns suggest non-

parametric tests were more appropriate than parametric tests. Nevertheless, there is 

disagreement within the literature about how strictly these rules should be adhered 

to, particularly when dealing with large sample sizes; these discussions were also 

considered (see Knapp, 1990; Kuzon Jr et al, 1996; Fagerland and Sandvik, 2009; 

Fagerland, 2012).  
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For instance, Carifio and Perla (2007), challenge the assertion Likert data must 

always be treated as non-parametric. Similarly, Fagerland (2012) insists t-tests are 

robust (even to heavily-skewed distributions) if sample sizes are larger than 20. 

Furthermore, Carifio and Perla (2008) argue Likert data may legitimately be treated 

as interval in some circumstances, such as when anchors are absolutes (e.g. ‘Never’). 

Others however, remain unconvinced. Jamieson (2004), for example, argues the 

presence of skewness violates assumptions about normal distribution, which renders 

parametric analysis inappropriate. Furthermore, she is adamant that Likert data are 

ordinal and should only be analysed using non-parametric methods, asserting “…the 

response categories have a rank order, but the intervals between values cannot be 

presumed equal” (2004, p.1217). Paraphrasing Kuzon Jr et al (1996), she points out 

“…the average of ‘fair’ and ‘good’ is not ‘fair-and-a-half” (Jamieson, 2004, p.1218). 

Taking this debate into account, and considering the nature and measurement levels 

of the data produced by this instrument, it was deemed most appropriate to use non-

parametric methods, as they make few assumptions about distribution patterns and 

do not require measurement levels to be interval or ratio. Whilst it is broadly 

accepted that non-parametric analysis is generally less statistically powerful than 

parametric techniques, this is of limited consequence when large samples are 

involved (Lehmann, 1998; Hoskin, 2014).  

3.3.8 Reliability 

In order to ascertain the instrument’s reliability (i.e. whether it effectively measures 

intended dimensions, is robust to measurement error, and data are highly 

reproducible – see Litwin, 1995), it was necessary to conduct a series of assessments 

prior to analysing output from respondents. This included evaluating convergent 

validity (i.e. measures of constructs that theoretically should be related, are in fact 

observed to be related) and discriminant validity (i.e. measures of constructs that 

theoretically should not be related, are in fact unrelated – see Trochim, 2006b). For 

this instrument, however, convergent validity was deemed more relevant than 

discriminant validity, as it was constructed to assess related dimensions. 

All ordinal variables were tested to establish the instrument’s Cronbach’s Alpha 

coefficient, a common measure of internal reliability (Field, 2013, pp.708-710). 
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Kline (1999) suggests that whilst the accepted standard for internal reliability is 

generally acknowledged to be 0.7 or higher (see also Brace et al, 2009, p.368), for 

psychological constructs, lower values may be expected due to the diversity of the 

dimensions being measured. Nevertheless, the Cronbach’s Alpha coefficient for the 

instrument was found to be well in excess of this threshold, at 0.897, indicating high 

internal reliability (Nunnaly, 1967). 

Furthermore, the vast majority of inter-item correlations produced values in excess 

of 0.3, confirming high internal reliability (see Field, 2013, p.685). The consistent 

exception in each of the five categories was the variable ‘Offer praise regarding 

current level of performance’, which produced low values ranging between -0.139 

and 0.083. This suggests this item did not effectively capture the same underlying 

dimensions as the other variables; in these circumstances Field (2013) recommends 

such variables be omitted. By doing so, it was observed that the overall reliability of 

the instrument was strengthened and the Cronbach’s Alpha coefficient rose to 0.921. 

A complementary test of correlation between individual variables using Spearman’s 

rho (see Fink, 1995, pp.38-39) confirmed significant correlations between ordinal 

variables at the p = <0.001 level in all categories, except for the ‘Offer praise 

regarding current level of performance’ variable, where many inter-item correlations 

were not significant. After this variable was omitted, a re-run of the test with the 

remaining variables confirmed correlations between all variables (p = <.001). 

Factor analysis using the ordinal variables was then conducted, which produced 

output of 0.906 for the Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO); 

this falls within the strongest category (i.e. >0.9), indicating compact patterns of 

correlation (Hutcheson and Sofroniou, 1999). Bartlett’s Test of Sphericity (see Brace 

et al, 2009, p.354) produced output of Chi-Square = 56190.223, p = <0.001. These 

highly significant results indicate that a large proportion of variance within the data 

is explained by factors. Furthermore, anti-image matrices comparing negative partial 

covariances and negative partial correlations also exhibited patterns which support 

the likelihood of there being an underlying factor structure. 

Extraction using Principal Component Analysis (PCA) produced communalities for 

individual variables ranging between 0.612 and 0.808. Kaiser’s Criterion states that 

where the sample size is greater than 250 and the average extraction communality is 
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≥0.6, this indicates factorability (Field, 2013, p.877). PCA also identified there were 

eight factors with an Eigenvalue >1, accounting for 74.45% of total variance. It was 

found that one factor, accounting for 34.42% of total variance, loaded strongly onto 

the majority of the variables, suggesting consistency in how the instrument measures 

underlying dimensions. 

Additionally, upon examining reproduced correlations and their residuals, it is noted 

that when observed correlations and predicted correlations were compared, the 

residuals tended to be small (in some cases, values of -.001 and .001 were recorded). 

This provides a further strong indication of factorability (Brace et al, 2009, p.359). 

Overall, the tests results assure the presence of convergent validity. Direct oblimin 

rotation was then conducted (see Kline, 1994); this produced pattern and structure 

matrices, showing which variables load most strongly onto which factors.  

In summary, it can be stated that the instrument’s design is sufficiently rigorous to be 

considered capable of reliably assessing underlying dimensions. 

3.3.9 Sampling and Biases 

At the time of the survey in 2014, data on UK police officer numbers indicated there 

were 129,584 full-time equivalent (FTE) police officers in England and Wales 

(Berman and Dar, 2013, p.3), 17,496 FTE officers in Scotland (2013, p.15) and 

6,885 FTE officers in Northern Ireland (2013, p.17). Therefore, the total population 

of UK police officers was 153,956. 

Due to the prohibitive logistical and administrative requirements of conducting fully 

randomised sampling in 48 separate police forces, it was acknowledged that such an 

approach would not be feasible for this study. As the alternative method chosen was 

national dissemination via web link, consideration was given to potential biases. For 

instance, coverage bias (see Bethlehem, 2007) was deemed not to be a significant 

issue, as UK police forces are routinely internet-enabled, ensuring particular 

demographic groups would not be inadvertently excluded.  

However, a possible risk was sampling bias, and in particular, self-selection bias. 

Knapp (2014) identifies web-based surveys as being prone to self-selection bias, 

which can result in a non-representative sample and difficulties in generalising 

findings. Nevertheless, De Vaus (2002) argues web-based surveys can still be “… a 
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very useful means of obtaining representative samples of specific populations” 

(2002, p.79). For this study, the sampling frame matches the specific population of 

‘all UK police officers’, with access being equitable across age, sex, length of 

service, ethnicity and other personal characteristics.  

Consequently, although the possibility of self-selection bias is a valid consideration, 

it is suggested any practical impact in these circumstances would be minimal. 

Therefore, to discount a web-based survey on the basis of self-selection alone was 

considered inappropriate, as the opportunity to gather relevant data at the national 

level would still be of immense value. As posited by Winship and Mare (1992): 

“To rely exclusively on observational schemes that are free from selection 

bias is to rule out a vast portion of fruitful social research” (1992, p.328).  

However, options for controlling survey bias were still considered; namely, 

adjustment weighting and reference surveys. In order to undertake the former, 

Cuddeback et al (2004) suggest the source and direction of bias should be 

understood prior to applying statistical correction. As this was not known, it was 

decided that a reference survey involving a smaller group, controlled through 

randomised sampling, would be a more appropriate option, as this “…can 

substantially reduce the bias of web survey estimates” (Bethlehem, 2008, p.13).  

Therefore, in order to control for self-selection bias, the survey instrument was also 

deployed on a smaller scale within a single police force (Leicestershire) for a period 

of 30 days, between 31
st
 October and 29

th
 November 2014 inclusive. At the time of 

the survey, the force comprised 2,074 FTE police officers. 

Prospective respondents were selected through systematic sampling (De Vaus, 2002, 

pp.72-74), where an independent observer drew lots to determine a random starting 

point from within a register of all Leicestershire officers. Every subsequent fifth 

officer was then added to a panel and emailed individually with a unique web link. 

This method of selecting respondents was deemed appropriate as there would be no 

anticipated periodicity issues within the sampling frame, and no requirement for 

stratification. The process resulted in a fully randomised sample: N = 375. 

The purpose of the reference survey was to establish if the results produced by this 

fully randomised sample closely reflected those of the larger, national sample. If so, 
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this would suggest participants were indeed representative of the UK police officer 

population, thereby strengthening the legitimacy of the national study and 

confirming that the instrument possesses external validity (see Trochim, 2006c).  

At the closure of the reference survey, 195 of the 375 respondents (52%) had 

completed all sections, although earlier questions enjoyed higher levels of 

participation. Babbie (1990) proposes that anything over a 50% response rate is 

adequate and certainly within a range not untypical for survey returns; Welch and 

Barlau (2014) noted returns typically fall in the 50-65% range, whilst Baruch (1999) 

found the average to be around 55%. 

Ary et al (1996) recommend it is necessary to check for the presence of nonresponse 

bias wherever the response rate is less than 75%, whereas Borg and Gall (1983) 

suggest the appropriate threshold is 80%. The purpose of investigating potential 

nonresponse bias is to establish if there are significant differences between 

responders and nonresponders. One recognised method is to examine known 

characteristics of each group (e.g. gender), to see if there are differences that may 

need to be controlled for.  

Another method is to use late responders as a surrogate for nonresponders, by 

comparing their responses with those of early responders. Whilst it is necessary to 

test for late response bias as a matter of course, this approach can also provide an 

insight into the extent of nonresponse bias, being considered a well-established and 

legitimate method for identifying its presence and probable direction (Pace, 1939; 

Miller and Smith, 1983; Groves, 2006). 

Consequently, both techniques were employed, although personal characteristics 

were deemed less relevant to this particular study. This was due to the sample being 

drawn from a sample frame of police officers without attempting to stratify by 

gender, age etc. Nevertheless, the email distribution panel recorded whether 

respondents were male or female, meaning it was possible to track the gender split 

amongst respondents and non-respondents.
14

 The breakdown is provided below: 

 

                                                           
14

 Nationally, the gender split for police officers is Male: 72.7% / Female: 27.3% (Berman and Dar, 

2013, p.7). These proportions also happened to be replicated exactly in Leicestershire Police at the 

time of the survey (Leicestershire Police, 2014).  
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Table 3.2: Gender frequencies 
 

 
 

It can be seen the gender split was closely replicated across groups (variance for each 

gender was <1% between respondents and non-respondents). This indicates minimal 

difference between groups, meaning gender-based nonresponse bias is unlikely to be 

an issue. As stated, however, it was anticipated greater insight into potential late and 

nonresponse bias was likely to be gleaned from analysis of early and late responses. 

Therefore, the first 50 and last 50 respondents were placed into respective groups 

and Mann-Whitney U tests were conducted for each variable within the survey 

instrument, to establish if there were any significant differences between early and 

late responders. The analysis found no significant differences between groups for 

any of the variables. Consequently, this suggests late response bias and nonresponse 

bias were unlikely to have an adverse impact. It also suggests the instrument itself is 

of sufficiently rigorous design to enable reliable ‘test-retest’ replication of the study 

(see Field, 2013, p.885). 

In respect of the national survey, identical tests for late response / nonresponse bias 

were also conducted. Data from the first and last 1,000 respondents were compared, 

revealing the presence of potential bias in 16 of the 30 variables, although in all 

cases, the effect size was small or very small (r = 0.03 to 0.23). Furthermore, for all 

but one variable, differences involved greater skewness in the expected direction. 

This suggests early respondents were more conservative than late respondents, 

potentially indicating a slight underestimation of the strength of anticipated 

responses amongst the unobserved population.
15

 

Next, further Mann-Whitney U tests were conducted to compare responses generated 

by the reference survey with those from the national survey. Of the 30 variables 

individually tested, only one significant difference was found (p = 0.04), with a very 

                                                           
15

 The exception related to the variable that captures respondents’ interpretation of the league table 

stimulus; early respondents were less likely to select ‘Don’t know’ (44.3%) than late respondents 

(59.3%).  
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small effect size (r = 0.03). Of note, this negligible divergence related to there being 

greater skewness in the expected direction for a variable in the reference survey. As 

this could be considered the more reliable of the two due to the randomised 

sampling, this provides reassurance that the output is reflective of the population.  

It is therefore suggested that the design and sampling methodology of the reference 

survey are sufficiently robust, and that its output so closely matches that of the 

national survey, to be able to state that both data sets are highly likely to be 

representative of the UK police officer population.  

3.4 Summary 

In summary, it may be stated that the construction, testing and deployment of the 

survey instrument have been systematic and rigorous, thereby ensuring the output it 

produces should accurately reflect behavioural tendencies. In a positivist study, it 

would be claimed this instrument capably produces inferential statistics that enable 

findings to be generalised to the entire UK police officer population; however, from 

a critical realist standpoint, generalisability comes about as a result of: 

“…identifying the deep processes at work under contingent conditions via 

particular mechanisms…The best explanation, that is the one most consistent 

with the data, is what is being sought” (Easton, 2010, p.126).  

In other words, the data act as a raw material from where patterns and tendencies can 

be identified through analysis and used as a basis for developing theory that is 

applicable beyond that particular case. This represents the first step in a process that 

leads to the production of an explanatory account characterised by retroductive logic 

and underpinned by the highest levels of statistical rigour.  

Overall, taking into account the combined strengths of this study’s philosophical 

foundations, attention to methodological rigour and careful choice of methods, it is 

argued these ingredients enable the production of a robust explanatory account for 

the phenomenon of interest. The following chapter builds on this foundation, 

discussing results of the qualitative analysis and presenting interim conclusions. 
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Chapter Four 

Qualitative Analysis and Findings 

 

4.1 Introduction 

This chapter reports on the analysis of qualitative data generated by the survey 

instrument. As discussed in the previous chapter, this instrument contains a series of 

questions designed to elicit free text responses; four fields record respondents’ 

experiences of the effects of the use of binary comparisons, league tables, numerical 

targets and SPC charts respectively, whilst a fifth provides an opportunity to make 

general comments regarding police performance management or how police 

performance information is used. 

This text was imported into Excel, producing one row of entries per respondent. Not 

all respondents answered all questions and some text was removed due to it being 

unsuitable for analysis (e.g. ‘Good luck with your PhD’ or ‘no comment’). 

Nevertheless, after sanitisation, the total number of viable entries was as follows: 

 Binary comparisons: 3,241 responses. 

 League tables: 3,173 responses. 

 Numerical targets: 3,361 responses. 

 SPC charts: 2,233 responses. 

 Optional free text commentary: 1,127 responses. 

In total this provides 13,135 text entries for analysis. 

The forthcoming sections report on the implementation and output of the analytical 

processes, beginning with sentiment analysis (see Turney, 2002; Wilson et al, 2005), 

conducted to identify any patterns or notable differences amidst the data. Next, 

Gioia’s method of thematic analysis (Gioia et al, 2012) is utilised to identify key 

concepts, themes and dimensions; this process produces a data structure, which acts 

as a basis for the generation of a theoretical model. Finally, this model is discussed 

and used as a basis for interim conclusions about the presence of a mechanism that 

may be responsible for exerting influence upon the phenomenon of interest. 
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4.2 Sentiment Analysis 

The first stage in analysing the free text data was an assessment of the overall 

polarity of responses for each of the data display formats, using sentiment analysis: 

“Sentiment analysis is the task of identifying positive and negative opinions, 

emotions, and evaluations” (Wilson et al, 2005, p.347). 

Typical approaches utilise lexicons of positive and negative words or phrases that tag 

words with their a priori polarity, before classifying a document based on the 

number of such features present (Pang and Lee, 2004). Some methods also attempt 

to identify the strength of polarity (Nasukawa and Yi, 2003). In either case, analysis 

provides an indication of whether the content exhibits positive, negative (and 

sometimes neutral) polarity. 

However, a limitation of using pre-constructed lexicons is that this approach may not 

take overall context into account (Wilson et al, 2005); furthermore, the complex 

structures of some sentences may distort a dominant sentiment (Nasukawa and Yi, 

2003). This means it can be difficult to build an effective framework for automated 

or algorithmic-based sentiment analysis (Hatzivassiloglou and McKeown, 1997; 

Turney, 2001; 2002).  

Furthermore, although most sentiment analysis is conducted at the document level, it 

is sometimes necessary to conduct sentence-level or even phrase-level analysis 

(Wilson et al, 2005). This consideration is highly applicable here due to the nature of 

the data, as the entries consist largely of short passages commenting upon specific 

performance information formats. For these reasons, it was concluded that the best 

way to ensure the sentiment polarity of each entry was correctly assessed was to 

conduct manual analysis of all items individually. 

Therefore a template was constructed comprising a column for each of the 

performance information types, with adjacent columns for sentiment polarity coding 

(see Appendix ‘D’). The condition ‘positive’ was assigned numeric value 1, ‘neutral’ 

2 and ‘negative’ 3. (The optional commentary entries were not coded for sentiment 

polarity as their purpose was to inductively capture themes for subsequent analysis). 
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Each respondent was assigned to a row, whereby his or her responses were recorded 

across each of the categories (3,853 rows, 12,008 individual entries in total). A 

further column documented occurrences whereby a respondent provided 

commentary on all four performance information types (1,379 rows), along with that 

particular permutation of polarity codes (e.g. ‘1/3/3/2’). 

Coding criteria were determined as follows: 

1. Responses must describe the effect of the use of that particular data display 

type (either on respondents or their force). Therefore, general comments such 

as ‘performance management is wrong’ were not coded for sentiment 

analysis (although still retained for subsequent analysis at the Gioia stage). 

 

2. Coding was limited to ‘positive’, ‘neutral’ and ‘negative’, as it was 

considered unnecessary and potentially problematic to try to add additional  

‘strong’ and ‘moderate’ categories for positive and negative polarity. 

 

3. ‘Neutral’ was defined as ‘where overall polarity is neither positive nor 

negative, either because the respondent states there is little or no effect (e.g. 

‘none’), or because a response is balanced with pros and cons’ (e.g. ‘this can 

help as well as hinder’). 

 

4. Whilst some sentiment analysis approaches utilise a ‘both’ category (see 

Wilson et al, 2005), in this case where a field contained both positive and 

negative commentary, either this was coded in line with the stronger 

sentiment polarity, or as ‘neutral’ if the content was equally balanced. 

4.2.1 Inter-rater Reliability 

In order to imbue rigour and enable firm conclusions to be drawn from the analysis, 

inter-rater (or inter-coder) reliability tests were conducted (see Cohen, 1960; 

Lavrakas, 2008; Hallgren, 2012). Two raters independently coded a sample of 50 

rows (comprising 155 individual text entries), selected by identifying a starting point 

within the main data set using a random number generator. For anonymity, the raters 

were assigned labels IR1 and IR2, with pre-existing coding from the main data set 

being allocated the moniker OC. 
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A Mann-Whitney U test was then conducted to assess whether the sample of 155 

entries was representative of the remainder of the coded entries (N = 11,027) this 

indicated there was no significant difference between the two samples p = 0.700, 

providing confidence that the sample selected for inter-rater reliability testing was 

reflective of the overall data set.  

Subsequent analysis was conducted on the three sets of 155 entries, to establish if 

there were any significant differences between them. A Kruskal-Wallis test found 

there were none (p = 0.617), with pairwise Mann-Whitney U tests confirming this: 

OC v IR1 (p = 0.369), OC v IR2 (p = 0.890), IR1 v IR2 (p = 0.297). 

Inter-rater reliability tests using the Kappa statistic (see Cohen, 1960) was then 

performed to determine consistency among raters. For OC v IR1, agreement was 

reached in 83.9% of cases
16

, with Kappa = 0.734 (95% CI = 0.652 and 0.816), p = 

<0.001; reflecting ‘substantial’ consistency (Landis and Koch, 1977). For OC v IR2, 

agreement was reached in 89.1% of cases, with Kappa = 0.817 (95% CI = .736 and 

.898), p = <0.001; this falls into the highest category of consistency (i.e. >0.81). For 

IR1 v IR2, agreement was reached in 85.16% of cases, with Kappa = 0.756 (95% CI 

= .672 and .84), p = <0.001; this also falls into the ‘substantial’ range’.  

Additionally, a test for Fleiss’ Kappa (see Fleiss, 1971; Fleiss and Cohen, 1973) was 

conducted to measure the overall level of agreement between all three raters. This 

established Fleiss’ Kappa = 0.769 (95% CI = .702 to .836), p = <0.001, confirming a 

high level of agreement between all three raters, towards the top end of the 

‘substantial’ category. The output of these tests therefore confirms there is a high 

degree of inter-rater reliability, which assures rigour and enables strong inferences to 

be drawn from the analysis of sentiment codes relating to the main data set. 

 

 

 

                                                           
16

 Note: Hallgren (2012) advises percentages alone should not be relied upon to report inter-rater 

agreement as they overlook chance agreement; the Kappa statistic adjusts for this and is therefore a 

more reliable measure. Percentage values are only reported here alongside other statistics for 

illustrative purposes. 
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4.2.2 Main Data Set 

Descriptive statistics for the main data set are shown in Table 4.1, below. 

Table 4.1: Frequency table (all categories) 

 
Binary 

comparisons 
League 
tables 

Numerical 
targets 

SPC charts 

Total rows 3,853 3,853 3,853 3,853 

Completed 3,241 3,173 3,361 2,233 

Empty  612 680 492 1,620 

Coded 2,987 3,056 3,119 2,020 

Uncoded 254 117 242 213 

Of coded:     

Positive (1) 268 132 191 819 

Neutral (2) 1,248 814 1,052 847 

Negative (3) 1,471 2,110 1,876 354 

Positive % 9.0% 4.3% 6.1% 40.6% 

Neutral % 41.8% 26.6% 33.6% 41.9% 

Negative % 49.2% 69.1% 60.2% 17.5% 
 

This pattern of responses indicates lower levels of positive sentiment are associated 

with the first three formats than with SPC; this pattern is also apparent in reverse 

when the breakdown of negative responses is examined. Additional statistics at 

Table 4.2. corroborate this. 

Table 4.2: Additional statistics (all categories) 

 
Binary 

comparisons 
League 
tables 

Numerical 
targets 

SPC charts 

N 2,987 3,056 3,119 2,020 

Skewness -0.625 -1.328 -0.968 0.382 

Std error of 
skewness 

0.045 0.044 0.044 0.054 

Chi-Square  

822.678  
p = <.001 
w = 0.52 

(large effect) 

1976.995  
p = <0.002 

w = 0.80  
(large effect) 

1365.669  
p = <0.001 

w = 0.66 
(large effect)    

227.751 
p = <0.001 

w = 0.33 
(medium 

effect)       
 

Table 4.2, shows that the first three formats exhibit negative skewness (indicating 

negative sentiment polarity), whilst SPC exhibits positive skewness. This is 

supported by the results from the Chi-square ‘goodness of fit’ statistics. Overall, the 

analysis finds a tendency for respondents to associate the use of binary comparisons, 

league tables and numerical targets with negative effects, as well as a tendency to 

associate the use of SPC charts with positive effects. 
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4.2.3 Permutations 

Where a respondent completed all four fields, the overall combination of sentiment 

codes
17

 was recorded in a separate column. A matrix was constructed containing all 

81 permutations (i.e. 1/1/1/1 to 3/3/3/3), along with descriptive statistics displaying 

the count and percentage for each combination; this may be viewed at Appendix ‘E’. 

This produced 1,379 complete entries, with only the following six combinations 

attracting a percentage >4%: 

 3/3/3/1 (15.6%, n = 215) 

 3/3/3/3 (12.7%, n = 175) 

 3/3/3/2 (10.7%, n = 147) 

 2/2/2/2 (8.3%, n = 115) 

 2/3/3/2 (5.9%, n = 82) 

 2/3/2/2 (5.9%, n = 81) 

A ‘goodness-of-fit’ Chi-Square test produced output of 5951.862 (p = <0.001), 

indicating that the pattern of responses is significantly different from what could be 

expected through chance alone; w = 2.08, which is categorised as a very large effect.  

The strongest combination indicates negativity towards the first three performance 

information formats, with positive sentiment polarity towards SPC. When combined 

with 3/3/3/2, a total of 26.3% of respondents associate negative effects with the first 

three formats, whilst citing either positive or neutral effects for SPC charts. This 

suggests respondents who assessed all four formats often made a distinction between 

the effects of SPC chart usage and other formats. A separate group (12.7% of 

responses) ascribed negative sentiment polarity to all four performance information 

types; potential reasons for this will be explored during subsequent analysis.  

Overall, there was a tendency for respondents to discriminate between SPC charts 

and the other formats, associating positive or neutral effects with SPC, whilst citing 

negative effects for the others. Taken in isolation, these patterns cannot be used to 

conclusively claim SPC charts are consistently held in higher regard; however, the 

results certainly seem to indicate there are strong patterns in respect of the direction 

of polarity, depending on the particular format.  

                                                           
17

 i.e 1= ‘positive’, 2 = ‘neutral’, 3 = ‘negative’. 
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4.2.4 Sentiment Analysis: Summary and Conclusions  

The analysis offers an insight into respondents’ experiences of the effects of different 

police performance information formats. Primarily, it found: 

1. Binary comparisons, league tables and numerical targets were all associated 

with negative effects. This was confirmed from multiple perspectives (i.e. 

frequency count, percentage breakdown and skewness). 

 

2. SPC charts were less likely to be associated with negative effects and more 

likely to produce positive effects, when compared to the other formats. This 

too, was confirmed from multiple angles, as above.  

Overall, sentiment analysis indicates the use of the comparatively simplistic formats 

tends to produce more negative effects than SPC charts; it also found SPC charts are 

associated with more positive effects in comparison. This provides a starting point 

for consideration of a relationship between certain performance information formats 

and either positive or negative effects; it also begins to open up the possibility of 

there being a mechanism responsible for producing events of a particular polarity, 

depending on the type of data display used.  

These prospects will be explored in greater depth during the forthcoming thematic 

analysis, as well as the experimental component phase of the research, to establish if 

the findings of sentiment analysis correlate with the other facets of this study. 

4.3 Thematic Analysis 

4.3.1 Introduction 

The next stage of analysis goes beyond assessing the polarity most strongly 

associated with particular performance information formats, to identifying prominent 

themes and patterns within the free text data. It also aims to establish whether any 

observed patterns reflect the types of behavioural dysfunction and unintended 

consequences recounted within the literature. Its ultimate objectives are to assess the 

likely presence of mechanisms and explore whether data display could affect their 

operation, thereby influencing the likelihood, nature or extent of dysfunction. 
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4.3.2 Thematic Analysis: The Gioia Method 

To fulfil these objectives, thematic analysis was conducted using an approach 

developed by Gioia and colleagues (Gioia and Chittipeddi, 1991; Gioia et al, 1994, 

Corley and Gioia, 2004; Gioia et al, 2012). Thematic analysis may be defined as, 

“…a search for themes that emerge as being important to the description of the 

phenomenon” (Fereday and Muir-Cochrane, 2006, p.82; see also Daly et al, 1997). 

This is a recursive process, which involves moving back and forth between the entire 

data set, coded extracts of data, and the analysis produced (Braun and Clarke, 2006).  

Thematic analysis may employ inductive, deductive, or hybrid approaches (Braun 

and Clarke, 2006; Fereday and Muir-Cochrane, 2006). However, it is acknowledged 

that when data are considered in the light of extant literature and existing theory, a 

purely inductive approach may not be practicable, as the research process may 

transition to a more abductive form of research (Gioia et al, 2012; see also Alvesson 

and Kärreman, 2007). This involves, “…cycling between emergent data, themes, 

concepts, and dimensions and the relevant literature” (Gioia et al, 2012, p.21). 

Furthermore, as there is no universally accepted ‘boilerplate’ (i.e. template) for 

determining quality or writing up qualitative research (Pratt, 2009), such approaches 

are often subject to criticism that ‘anything goes’ (Antaki et al, 2003; Laubschagne, 

2003). To counter these accusations, it is necessary to demonstrate rigour throughout 

the process, in order to promote credibility and integrity (Koch, 1994); in particular, 

when conducting thematic analysis, it is essential to demonstrate how themes are 

generated from the raw data (Fereday and Muir-Cochrane, 2006). 

To enable this, Gioia et al (2012) propose a methodology for ensuring systematic 

conceptual and analytical discipline, designed to imbue rigour into the research and 

analytical processes. It involves firstly identifying initial concepts from within the 

data and grouping them into categories for ‘first-order’ analysis (i.e. an analysis 

using informant-centric terms and codes). This stage utilises open coding (Locke, 

2001) to recognise and capture important moments within the raw data (Boyatzis, 

1998). Corley and Gioia (2004) recommend using in-vivo (Strauss and Corbin, 1990) 

or ‘first order’ (Van Maanen, 1979) codes (i.e. language used by informants) 

whenever possible; indeed, an established method of strengthening validity is to 

directly quote participants’ own words (Rice and Ezzy, 1999; Patton, 2002). 
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The next stage moves from open coding to axial coding (Strauss and Corbin, 1990; 

Pratt et al, 2006) and ‘second-order’ analysis (i.e. using researcher-centric concepts, 

themes, and dimensions), to identify relationships, similarities and differences 

among the categories, thereby reducing them to a more manageable number (Gioia et 

al, 2012). The final stage involves distilling the first order concepts and second order 

themes into aggregate dimensions, which enables the construction of a data 

structure and ultimately a theoretical model (Gioia et al, 2012, pp. 20-21).  

This tiered approach clearly marks out a traceable path between raw data and the 

theoretical model. Whilst first order concepts may produce a rich narrative, they do 

not necessarily suggest an obvious theoretical framework; however, second order 

themes enable the identification of patterns in the data and underlying explanatory 

dimensions. They may also generate perspectives that are relevant beyond the 

boundaries of the organisation being studied; furthermore, it is here that the data 

begin to engage with theory (Gioia and Chittipeddi, 1991).  

The generation of a data structure, described as the ‘pivotal’ step in the entire 

research approach (Gioia et al, 2012, p.20) offers a visual representation of the 

progression from raw data to themes and theoretical propositions. This emergent data 

structure, supported by exemplar quotes from respondents, provides richness, 

integrity and rigour, thus enabling the production of strong theory. 

4.3.3 Application of the Gioia Method 

In order to gather free text data for analysis, survey respondents were presented with 

four performance information formats used in UK police forces (a binary 

comparison table, a league table, a numerical target and a SPC chart). Each stimulus 

was accompanied by a single open question, such as:  

“If league tables are used in your organisation, do you believe this has any 

effect? If so, please describe”.      

The question was worded in this way to enable respondents to record any type of 

effect associated with that particular format, be it positive, negative, or neutral. 

Furthermore, respondents were given the option of making open comments about 

any aspect of police performance management in a separate field. The purpose of 

this design was to identify common themes across the performance information 
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types, as well as demarcate any patterns which appear to be most strongly associated 

with any particular format. Responses were exported onto an Excel master sheet, 

which can be inspected at Appendix ‘F’. 

After manually coding the 13,135 entries, 1,351 (10.3%) potentially useful 

representative quotes were identified for further analysis, as they appeared to reflect 

emergent patterns and themes within the broader data set. These entries were then 

arranged by category (i.e. performance information type) and analysis was 

commenced utilising the Gioia method, with each category being addressed 

separately, in order to preserve any indigenous features. 

The first stage of this process involved printing each of the 1,351 quotations onto 

individual pieces of paper bearing a unique reference number derived from the 

master sheet of 13,135 entries, reviewing each one in turn and then manually 

grouping them into potential first order concepts on a large surface. As each theme 

began to solidify, it was assigned a provisional title; some of these themes continued 

to emerge, whilst others waned or became subsumed elsewhere. This process 

eventually resulted in the identification of clear first order concepts, as well as 

potential second order themes.  

The output was then transferred onto another Excel spreadsheet, whereby the first 

order concepts were listed and referenced using the numbering system described, so 

that each quotation could be traced directly to its source. Further examination of 

these concepts then took place and they were arranged into second order themes, 

before being distilled into aggregate dimensions. This resulted in the construction of 

a combined data structure for the binary comparisons, league tables and numerical 

targets categories (due to significant consistency between them), as well as a 

separate data structure for the SPC charts category. The process was recursive, 

iterative and organic; it felt as though the themes ‘suggested themselves’. 

Consequently, it is proposed that the starting point for analysis was broadly 

inductive, beginning with an open question resulting in first order concepts being 

provisionally identified, clustered, rearranged and finally designated. This was 

particularly the case for the binary comparisons category, as it was the first to 

undergo analysis; however, for subsequent categories, it is accepted that prior 

knowledge of the themes identified in the first category would be present in the 
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consciousness of the researcher. Therefore, although subsequent categories were 

analysed in the same fashion, it is suggested that the analytical process shifted from 

an inductive to an abductive disposition as it proceeded.  

4.3.4 Data Structure and Discussion 

This analysis identified several strong themes and patterns, uncovering apparent 

relationships between many of these themes, as well as potential influences operating 

amongst them. The two separate data structures generated by thematic analysis are 

presented at Figures 4.1 and 4.2 below. The first is an amalgam of the binary 

comparisons, league tables and numerical targets categories, as it was found that the 

concepts unearthed were remarkably consistent; the second pertains to the SPC 

charts theme, where first order concepts fit within identical second order themes to 

those present within the primary data structure, but tend to be of opposing polarity. 

In line with Gioia’s method, first order concepts utilised informant-centric terms, 

second order themes were defined using researcher-centric concepts, whilst 

aggregate dimensions cluster these themes and concepts. Overall, three aggregate 

dimensions were identified, being founded upon ten distinct second order themes; 

these in turn were derived from 31 first order concepts that emerged during the 

paper-based stage of analysis.
18

  

Following presentation of these data structures, each of the aggregate dimensions is 

discussed in turn, with reference to the underpinning themes and concepts; this 

narrative is supported by representative quotes from respondents. As the focus of the 

thesis is on the relationship between data display and behavioural dysfunction, it is 

natural that these two themes feature most prominently in this discussion. 

                                                           
18

 Notes:  

 

1. ‘(LT/NT)’ next to certain first order concepts in the data structure signifies these concepts 

only emerged strongly in the League Tables and Numerical Targets categories. 

 

2. Although the polarity of some first order concepts are opposing (e.g. ‘Format appears clear 

and user-friendly’ / ‘Format is overly-simplistic and misleading’), they have been clustered 

together under the relevant second order theme (e.g. ‘Data Display Format’), as the data 

clearly fit within that particular theme regardless of polarity; supporting narrative also 

incorporates comments provided from each perspective to ensure symmetry. 
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Next, a theoretical model is presented, which highlights relationships between 

themes, as well as a pathway between data display and behavioural dysfunction; it 

also postulates the existence of a causal mechanism which may partly explain the 

phenomena of interest. Interim conclusions are then presented regarding data display 

and its capacity to act as a catalyst for dysfunction; the subsequent chapter then 

explores this prospect further, utilising statistical methods to analyse quantitative 

data generated during the experimental component of the study.  

The primary data structure is presented at Figure 4.1: 

Figure 4.1: Data Structure: Binary Comparisons / League Tables / Numerical 

Targets 

 

 

FIRST ORDER CONCEPTS SECOND ORDER THEMES AGGREGATE DIMENSIONS

Format appears to be a clear and user-friendly method for accurately 

displaying numeric performance data

Format is preferred to more complex displays

Format is overly-simplistic / misleading / lacks context

Format is believed to possess motivational properties (LT/NT)

Users formulate unreliable assumptions about the data

Inference that negative variance from a reference point equates to 

poor performance 

Perception of failure triggers concern / panic

Format is actively used to inform decision making 

Interpretation of the data dictates how management react

Many senior managers don't understand statistics

Lack of understanding exacerbates misconceptions about data

Performance information acts as a prompt for questions / research / 

further analysis, often unnecessarily

Management demand explanations / improvement

Assumptions direct attention towards apparent areas of concern

Creation of patrol strategies, plans, meetings, squads, changes of 

tactics and priorities to address perceived issues / deficiencies

Causes responses to problems that may not exist

Knee-jerk reactions

Short term, narrow focus, to the detriment of other areas

Used as a 'stick to beat' those who are perceived as 'failing'

Leads to unhealthy competition

Causes manipulation of figures, gaming, unethical conduct (LT/NT)

Adverse impact on discretion (LT/NT)

Adverse impact on morale

Feelings of failure, fear, anxiety

Managers prefer simplistic formats, so that is what is used

Pressure is exerted downward through the ranks

Subordinates are directed to carry out tasks and held to account based 

on managers' interpretation of performance information

Perception that senior officers are most concerned with performance 

information, whilst frontline officers sometimes consider it irrelevant

Belief that most officers want to do a good job (vocational sentiment)  

General attitude that it is too difficult to accurately define or quantify 

police performance

Acknowledgement of the need for performance measurement 

DECISION MAKING

CATALYST FOR INQUIRY

BASIS FOR OPERATIONAL CHANGE

PERVERSE / DYSFUNCTIONAL RESPONSES

PSYCHOLOGICAL IMPACT

INFLUENCE OF SENIOR MANAGERS 

ATTITUDES TOWARDS PERFORMANCE 

ENGAGEMENT WITH 

PERFORMANCE INFORMATION

BEHAVIOURAL PHENOMENA

ORGANISATIONAL CLIMATE / 
CULTURAL CONTEXT 

DATA DISPLAY FORMAT

CATALYST FOR ASSUMPTIONS

STATISTICAL LITERACY
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In respect of the data structure for the SPC charts category, this comprised eight 

second order themes derived from 18 first order concepts; many of these components 

aligned with those present within the main data structure, whilst others were 

indigenous to the SPC category. As can be seen below, there were insufficient data 

to construct second order themes relating to psychological impact or behavioural 

dysfunction; therefore the SPC data structure features fewer second order themes 

than the previous one.  

Figure 4.2: Data Structure: SPC charts 

 

 

 

 

 

 

 

 

FIRST ORDER CONCEPTS SECOND ORDER THEMES AGGREGATE DIMENSIONS

Format is an effective method of displaying numerical data - it 

enables data visualisation that promotes accuracy and context

Format can appear complicated or difficult to understand

Some users reject the format in favour of simpler data display

Greater likelihood of accurate data interpretation leads to a 

reduction in unwarranted assumptions about performance

Use of the format reduces instances of concern / panic

Format is beneficial for informing effective decision making 

Format aids users in deciding when to react / not to react

Format is used most effectively by statistically literate users

Lack of understanding can lead to misinterpretation of SPC charts

Format is useful for identifying genuine areas of concern where 

further inquiry may be warranted

Use of the format reduces the likelihood of unnecessary inquiry

Format enables targeted and proportionate responses to issues of 

genuine concern

Knee-jerk reactions are directly alleviated by the use of SPC charts

Potential for unnecessary operational responses to be 

implemented if format is misinterpreted 

Managers exert power to restrict or promote the use of SPC charts

Preference for simplistic formats is still prevalent

Dismissive attitude towards SPC charts as part of generic criticism of 

performance measurement and / or the use of statistics in policing

Acknowledgement of the need for performance measurement and 

the role that robust formats such as SPC charts can play

DECISION MAKING

CATALYST FOR INQUIRY

BASIS FOR OPERATIONAL CHANGE

INFLUENCE OF SENIOR MANAGERS 

ATTITUDES TOWARDS PERFORMANCE 
INFORMATION

ENGAGEMENT WITH 

PERFORMANCE INFORMATION

BEHAVIOURAL PHENOMENA

ORGANISATIONAL CLIMATE / 
CULTURAL CONTEXT 

DATA DISPLAY FORMAT

CATALYST FOR ASSUMPTIONS

STATISTICAL LITERACY
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4.3.5 Aggregate Dimension: Engagement with Performance Information 

4.3.5.1 Introduction 

This section focuses on the initial interaction between performance information and 

its users (typically police managers). It explores the thoughts, interpretations and 

assumptions of users when confronted with police performance information in 

varying formats and examines how different forms of data display may influence 

decision-making. It also considers how pre-existing knowledge of statistical concepts 

may affect these early interactions with the data. 

4.3.5.2 Second Order Theme: Data Display Format 

Whilst some of the subsequent themes to be discussed are comprised almost entirely 

of first order concepts exhibiting overwhelmingly negative sentiments, those that 

combine to produce the ‘Data Display Format’ theme are mixed. For instance, there 

is a clear split between respondents who believe that binary comparisons, league 

tables and numerical targets are useful performance information formats that offer 

clarity and accuracy, versus those who argue they are excessively simplistic and 

potentially misleading.  

In contrast, whilst the discussion about the design and use of SPC charts also 

exhibits divergent viewpoints, these tend to focus on the perceived complexity of the 

format versus its usefulness as a more reliable form of data display. Personal 

preferences also feature as a strong first order concept across all performance 

information categories. Representative quotes can be viewed in Table 4.3, toward the 

end of this section. 

In respect of binary comparisons, those expressing positive sentiments cite user-

friendliness and simplicity of presentation, arguing the format is easy to read and 

understand, suggesting “…it puts statistics in a digestible format and highlights 

changes in figures simply” (BC551). There is also a firm belief that the format is 

capable of portraying data accurately, including the depiction of trends and changes.  

However, others argue binary comparisons are inherently superficial and misleading, 

asserting the format “…does not provide any context or clarity and overly simplifies 

the presentation of data to a point that it has little meaning” (BC3202). League 
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tables, too, are accused of being crude and incapable of accurately depicting 

differences between peer groups, whilst numerical targets attract criticism for 

lacking depth and being founded on arbitrary reference points. 

Others praised league tables and numerical targets for providing ‘clarity and focus’, 

claiming they also possess motivational properties. For example, one respondent 

insists a target, “Spurs teams and individuals to perform and better themselves” 

(NT2273), whilst another suggests, “League tables clearly show the best and worst 

performing teams. Serves as a motivational tool to improve where possible” 

(LT232). 

A handful of respondents even seemed unable to envisage performance measurement 

without numerical targets. For instance, one respondent asks, “Without a target what 

do we work to?” (NT3472), whilst another reflects, “We TRY not to use figure driven 

targets but how else do you gauge performance?” (NT2489). This could indicate an 

inability to discriminate between this format and others, or possibly mean some 

respondents felt they needed a target as a reference point. 

There was also a recurrent theme of reference-dependent formats being favoured 

even to the extent of respondents being dismissive of more reliable data display 

formats; this suggests personal preference for simplicity of presentation may come at 

the expense of statistical rigour. For example, one respondent asserts a target 

“…demonstrates in simple terms areas of success or failure. Better than graphs and 

pie charts” (NT422).  

Such preferences may partly explain why these formats remain popular in UK police 

forces despite their limitations. Their visual appearance seems to promise the 

“...clarity, precision and efficiency” that Tufte (2001, p.13) argues for, yet due to 

their simplistic nature they tend to mislead performance information users. One 

respondent asserts, “If you present the data in a certain way, this can distort the 

facts” (FT3068).  

In respect of the SPC charts category, respondents either praised the reliability of the 

format or rejected it for appearing too complicated. Those who highlighted its 

strengths cited statistical robustness, clarity and accuracy, arguing the format assists 

quick identification of patterns, trends and outliers. One officer argues it enables 
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“…better presentation of performance data, a truer account of the bigger picture” 

(SPC2305), although another points out data are “…more commonly presented as a 

ratio between previous month and current month or as a comparison between the 

same period in the previous year” (SPC2723). 

Others disliked the format for appearing complicated and unappealing to the eye, 

insisting it appears “…jumbled and incomprehensible” (SPC2457) and difficult to 

interpret. Some not only rejected SPC for its apparent complexity, but expressed 

firm preferences for visually simpler forms of data display: “Personally I prefer data 

to be numerical with a comparison year-on-year to dictate what action is necessary” 

(SPC2254), was a typical viewpoint. 

These recurrent patterns highlight some of the key issues relating to data display 

formats commonly used to present police performance information. Fundamentally, 

initial engagement between performance information and its users invites 

interpretation; therefore if a format is overly simplistic, its design may adversely 

affect the quality of interaction with the data, especially as “…statistics can appear 

better / worse dependent upon the format in which they are presented” (FT680).  

Table 4.3 contains additional typical statements regarding the use of different 

formats; the table is assigned a marker - ‘T1’ – the purpose of which is to enable the 

data pertaining to this theme to be cross-referenced with components of the 

theoretical model presented towards the end of this chapter. Subsequent themes are 

labelled in a similar fashion. 
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Table 4.3: Second Order Theme ‘Data Display Format’ (T1) 

Category Representative Quotes 
Binary Comparisons  

 “Easy to read and understand. Paints the picture clearly” (BC2734). 

 “Accurate representation of crime trends” (BC1200). 

 “Personally I like this format as it clearly shows the difference 

between the two months figures. This then shows the increase or 

decrease and the percentage of difference. Simple and effective” 

(BC1341). 

 “It suggests there is an increase, when actually it may be completely 

normal” (BC3036). 

 “When shown like this, data can be misconstrued” (BC554). 

League Tables  
 “Good visual aid - the tables you have used have been clear and easy 

to follow” (LT1805). 

 “They give a false impression of which team is performing well or 

not” (LT2564). 

 “It presents data inaccurately as there is no context to it” (LT662). 

 “It is too simplistic a tool to demonstrate a team’s performance” 

(LT89). 

Numerical Targets  
 “Very clear and concise - no misinterpretation” (NT2787). 

 “Easy to understand using a few figures instead of lots of confusing 

charts” (NT977). 

 “Targets are important to raise standards and clearly define our 

priorities and objectives” (NT3640). 

 “It is a simplistic approach to complex issues” (NT1327). 

 “Numerical targets are picked out of the air (e.g. Achieve 90% of X... 

why not 88% or 92%?)” (NT1465). 

 “Who sets the targets? Based on what? It seems to street officers 

someone sticks a pin in a chart and says ‘that will do’” (NT99). 

SPC Charts  
 “It’s a better visual representation as you can see trends and identify 

where something is outside of the norm” (SPC3664). 

 “SPC charts give a much more accurate and useful representation of 

data which understands natural variation” (SPC3670). 

 “Visual representation in a graph form can be more impactive than 

raw data, and when set against a time line adds context” (SPC3355). 

 “Visually clearer and more able to see a pattern emerging” (SPC664). 

 “Very busy and difficult to read” (SPC1225). 

 
“In this format I believe it would be more difficult to understand - a 

numerical approach is far easier to understand in my opinion” 

SPC1056). 
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In summary, whilst some respondents cite design deficiencies and warn of misplaced 

faith in binary comparisons, league tables and numerical targets, others seem content 

to utilise them as a basis from which to draw inferences, based purely on variance 

from isolated reference points. Some respondents also warn that the more simplistic 

formats can be misleading, whilst suggesting the use of SPC charts promotes 

accurate interpretation and greater understanding of the data. 

Ultimately, regardless of whether a particular data display format may be considered 

reliable or otherwise, its visual appearance potentially occupies a central role in 

shaping the nature of the interaction between performance information and user at 

the initial point of engagement. Therefore, data display seems well-placed to affect 

assumptions about performance, by influencing user’s initial interpretations. The 

following theme explores this notion further. 

4.3.5.3 Second Order Theme: Catalyst for Assumptions 

This next theme moves beyond exploring performance information users’ beliefs 

about (and understanding of) different data display formats, to examining what 

happens as a consequence of their interaction with them. It looks specifically at the 

assumptions that arise as a result of what the data appear to convey, as well as how 

this impacts on perceptions about performance itself.  

Overall, with regard to binary comparisons, league tables and numerical targets, 

there were strong patterns of users formulating unsafe assumptions following 

interpretation of the data. There was also an overriding theme of negative variance 

from reference points leading to assumptions about poor performance and elevated 

levels of concern. Conversely, although some respondents expressed reservations 

about the perceived complexity of SPC charts, others suggested they help to 

moderate adverse reactions. Representative quotes can be viewed in Table 4.4, 

toward the end of this section. 

Specifically in respect of binary comparisons, negative variance from the historical 

reference point gave rise to a false assumption of an increase in crime and the 

associated belief that this was due to police failings; for league tables, the dominant 

inference was that lower positions equate to poor performance, whilst negative 

variance from a numerical target was also widely interpreted to reflect failure. In 
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contrast, the contextualised nature of SPC data enabled users to assess the content 

more accurately, thereby preventing unwarranted assumptions about perceived 

trends or unsubstantiated areas of concern. 

Once again, there was a noticeable split in how respondents reacted to the various 

data display formats. For example, some respondents were supportive of league 

tables, believing they “…help identify weak team members or weak supervisors” 

(LT1084) and “…show who is and isn’t working” (LT148). Others however, 

questioned whether the format is an appropriate starting point for making 

assumptions about performance and described typical effects of its use: 

“There is a belief that being at the bottom is a failure and there is great 

pressure placed on those thought to be ‘not doing enough’. The general 

attitude is that if people are at the bottom they are simply not trying enough. 

Explanations are disregarded as being mere excuses” (LT2723). 

Similarly, whilst some respondents were confident that numerical targets help 

“…identify areas of poor performance and where intervention tactics are required” 

(NT3796), others point out the format “…provokes senior officers to judge the target 

as a pass or fail” (NT150), causing an “…assumption that current performance is 

poor when this may not be the case” (NT653). The chain of thought from 

interpretation to assumptions about performance was consistently evident; it is also 

noticeable how these reference-dependent formats directly frame users’ thought 

processes and influence their perceptions. 

Although the free text question enquired about the use of different data display 

formats in respondents’ own forces, some respondents commented specifically on 

their interpretation of stimuli used within the survey instrument. This provided an 

insight into the assumptions triggered by these particular examples; for instance, 

those who provided such commentary alongside the binary comparisons stimulus 

were consistent in their assumption there was a verifiable trend depicting a rise in 

crime, indicating poor performance.  

Respondents confirmed “…when presented in this format the message is that crime 

IS increasing and inferred that we are not carrying out our basic function of 

preventing crime” (BC214). Even those who harbour reservations about whether the 
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format is robust enough to be able to interpret the difference as a ‘rise’, or whether it 

is appropriate to draw such conclusions about performance, recount this is exactly 

what happens in police forces: 

“The assumption would be that this is an increase to be concerned about 

without taking into consideration the mean across a period of time, the 

normal range the figures move between and what this actually means. There 

would be remonstrations about poor performance and drives to improve” 

(BC3468). 

One of the consequences of these assumptions is that the perception of failure 

triggers concern, having “…an effect on the Senior Management Team who run 

around like headless chickens if they see an increase in anything” (BC2635). 

Another respondent stated, “It spreads panic among the innumerate” (NT3211). 

When such unwarranted assumptions involve judgments about perceived failure, it 

also seems entirely likely there could be damaging effects on those individuals or 

teams unfairly labelled as such. 

Conversely, it appears the pattern of hasty or unreliable assumptions is reversed 

where SPC charts are used to present data. Whilst some users express reservations 

such as, “They are not easy or straightforward for people to understand or draw 

inferences from” (BC1945), others argue the format “…allows consideration of 

patterns and trends and leads to a greater understanding, which then allows you to 

tackle any issues effectively and provide a proportionate response” (SPC3302). 

Some respondents also commented specifically on the SPC chart stimulus used in 

the survey instrument, with a typical statement being “…it shows a stable picture. It 

is more informative than a small snapshot of information” (SPC3535). By 

displaying data in this format, this also appears to moderate undue concern of the 

type strongly associated with the other three forms of data display. For instance, one 

respondent observes, “I just look to see that the figures are in the ‘normal’ range. I 

see the increases and decreases as natural so it doesn’t concern me” (SPC1859). 

Therefore, whilst it appears the use of SPC charts leads to a reduction in unwarranted 

assumptions and undue concern, it is notable that the other three formats all seem to 

behave as a catalyst for erroneous assumptions and associated elevated levels of 
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concern. Furthermore, such assumptions occur as a direct consequence of the flawed 

interpretations that routinely arise due to the limitations of these particular formats; 

one respondent muses, “It is too easy to make assumptions on limited information” 

(FT3820), whilst another offers an observation that is absolutely central to the notion 

of data display affecting perceptions:  

“Interesting how a different way of presenting the same information can 

change perceptions about performance” (FT2867). 

Table 4.4 shows additional representative statements relevant to this second order 

theme: 

Table 4.4: Second Order Theme ‘Catalyst for Assumptions’ (T2) 

Category Representative Quotes 
Binary Comparisons  
 “It is clearly demonstrating that crime has increased and that would be 

a concern” (BC3543). 

 
 

“Displayed in this format it appears crime is rising so we are 

performing poorly” (BC3251).  

 
“It creates a sense of panic; no one takes a long view or examines 

underlying trends” (BC3802). 

League Tables  
 “It identifies teams which could be working harder” (LT1661). 

 “The bottom team will always be perceived as underperforming” 

(LT3619). 

 “The only effect is to highlight the team performing the worst, 

regardless of whether it falls within the ‘normal range’ of 

performance results” (LT1433). 

Numerical Targets  
 “Identifies outliers and trends and is useful in this capacity” 

(NT3801). 

 “If below the target the message is quite clear - You are not doing 

your job!” (NT214). 

 “It has an effect of panicking insecure senior officers who do not 

understand statistics” (NT2855). 

 SPC Charts  
 “Clearer, more accurate and understandable picture” (SPC3515). 

 “Better use of data as it shows fluctuations of crime but that they are 

all in the normal parameters” (SPC3578). 

 “It actually shows some context to the data. Although there are spikes 

it shows that, on the whole, figures remain stable” (SPC1022). 
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Overall, it appears that the choice of data display format directly influences the 

nature of users’ interactions with performance information, causing a propensity to 

seek meaning from initial interpretation, regardless of whether the format is 

sufficiently reliable. Whether chosen formats happen to be either superficial or 

robust, consequent assumptions then become the foundation for decision-making and 

potential action. 

4.3.5.4 Second Order Theme: Decision-making 

This theme relates to the effect of performance information on decision-making and 

how the data display format can influence this process. It is the stage where users 

begin to formulate choices as a consequence of their assumptions about the data. As 

discussed within the literature review, many commentators assert that the primary 

function of performance information is to inform decision-making (Moynihan, 2008; 

Lavertu and Moynihan, 2012); it is therefore no surprise that this is exactly what 

occurs following initial engagement, interpretation and formulation of assumptions, 

regardless of the reliability of the format. 

Two recurrent first order categories combine to produce this theme; firstly, there is 

universal agreement that the formats subject of this study are actively used to make 

operational decisions in police forces, and secondly, that the interpretations and 

assumptions that arise from their use dictate how managers react. Often this takes the 

form of deciding that perceived failure requires correction, leading to the types of 

inappropriate (and even perverse) responses that are explored within subsequent 

themes. Representative quotes can be viewed in Table 4.5, toward the end of this 

section. 

Respondents confirmed, “Information displayed in this fashion is frequent” 

(BC1863) and “…such basic data are used to drive senior officers’ operational 

decisions and activity” (BC2600). Such observations verify that the design of the 

stimuli used during the experimental phase of the study is indeed representative of 

the types of performance information used within the operational environment. 

Although some respondents warned that “…without further information re the 

performance figure, decisions could be made for problems that don’t exist” 

(NT2621), there was broad agreement that even incomplete or potentially unreliable 

performance data usually provoked a decision to act. 
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Others acknowledged that the appropriate decision may in fact be to ‘do nothing’, 

although respondents recounted that managers are usually reluctant to refrain from 

reacting, even though “…data is [sic] often presented in a format that is misleading 

and untrustworthy” (FT2696). (This prospect will be tested during the experimental 

phase of the research, to assess whether performance information users do indeed 

tend to act, even when confronted with potentially unreliable data display formats). 

One respondent observed, “When presented with figures in isolation there is never a 

‘do nothing’ option, even though the resultant effect may not be effective or 

necessary” (FT3624). 

Respondents also reported that managers’ (mis)interpretation of the data and their 

consequent formulation of assumptions ultimately dictates how they decide to 

respond. For example, one observes that the binary comparison format “…directs 

senior officers’ focus and their decision-making regards operational resourcing / 

responses” (BC2425), whilst another suggests there is “…pressure to meet targets 

which can influence operational decisions” (NT1576).  

Although managers attract particular criticism for using unreliable data display 

formats as a basis for decision-making, it was evident that decisions made by officers 

at all levels can be affected by their interpretation of performance information. For 

instance, one respondent asserts league tables “…can be destructive, negatively 

influencing decision-making and causing rifts between individual teams” (LT2517). 

Another claims the use of numerical targets “…result in perverse decisions and 

tactics, as well as wasted time, effort and money” (NT2336). 

Conversely, respondents reported that the SPC chart format is beneficial for aiding 

effective decision-making, as “…it enables a long term view and avoids 

concentrating on short term natural fluctuation - allows more informed decision-

making” (SPC2869). Others noted that as the SPC chart stimulus used in the 

experimental phase depicted a stable data set, this enabled them to feel comfortable 

in deciding not to react, contrary to the experience of the majority of users who 

envisaged adverse issues when interacting with the other three formats.  

Table 4.5 shows additional typical statements relevant to data display and decision-

making: 
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Table 4.5: Second Order Theme ‘Decision-making’ (T3) 

Category Representative Quotes 
Binary Comparisons  

 “Crime figures have been presented in this way for years” (BC2660).  

 
 “This is exactly how we do it…” (BC2709).  

 
“Basic stats like this fail to show the full meaning of the figures but 

decisions are still based on snap shot figures such as above” 

(BC3378). 

 “Does not give a detailed picture of what is really occurring and this 

leads to inappropriate activity from poor decision-making” (BC3775). 

League Tables  
 “It can push people to make decisions they might otherwise not 

make” (LT1632). 

 “Influences certain officers’ decisions and results in situations as with 

Team 2 at [Redacted] where discretion is rarely shown and the 

decision to arrest is made simply to generate another crime arrest to 

be collated at the end of the month when team figures are compared” 

(LT1563). 

Numerical Targets  
 “It has a negative effect as officers chase the target rather than making 

decisions with integrity” (NT2284). 

 “Causes poor decisions by management” (NT3612). 

 “It causes decisions to be made to satisfy the meeting of the target” 

(NT973). 

SPC Charts  
 “The sample range is large enough so that informed decisions can be 

made” (SPC2650). 

 “It clearly displays a larger amount of data from which more informed 

decisions and plans can be made” (SPC551). 

 “Control levels add useful context to inform action or lack of 

necessity thereof” (SPC3521). 

 

Overall, the consequences of using unreliable forms of data display as a basis for 

deciding whether to take action are that poor choices are made; as a result of what is 

perceived, users envisage issues which may not be present and decision-making is 

adversely affected. Managers may then elect to instigate further inquiry or initiate 

operational responses, intended to address perceived issues (these conditions are 

explored in due course). This arises as a direct consequence of the assumptions 

triggered by interaction with performance information, the nature of which are 

ultimately shaped by the design of the chosen data display format. 
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4.3.5.5. Second Order Theme: Statistical Literacy 

Although not necessarily sequential (unlike other themes discussed herein), the final 

theme in this dimension is that of statistical literacy and its implications for data 

presentation and use. In particular, respondents reported that many senior managers 

are untrained in the use of statistics and therefore ill-equipped to interpret data. This 

lack of understanding leads to unfounded beliefs about the capability and reliability 

of some data display formats and exacerbates misconceptions about perceived 

patterns observed within data. It also influences choices about preferred formats. 

Conversely, where users are statistically aware, this assists in the selection of robust 

formats and acts as a condition that prevents individuals from engaging with data 

presented in unreliable formats, thereby potentially moderating adverse effects 

downstream. Representative quotes can be viewed in Table 4.6, toward the end of 

this section. 

Overall, the lack of statistical awareness was considerable; some respondents even 

deemed themselves statistically literate but exhibited profound misunderstanding 

about the capability of certain formats. For example, one respondent claims binary 

comparisons “…make it easy to understand where we are and what we need to do - I 

am in charge of Local Performance so my understanding may be better” (BC3504). 

Similarly, another respondent displayed an erroneous belief about statistical 

significance, asserting “…in terms of stats anything above or below 2 to 3% is 

significant” (BC1841).  

Respondents consistently bemoaned what they perceive as senior managers’ inability 

to grasp basic statistical concepts, describing their use of performance data as 

“…simplistic and reactionary…” (BC2723), where “…the vast majority of 

managers clearly do not know anything about the interpretation of statistics” 

(FT1733). One summed up the situation as follows: 

“Most statistics we see seem to presented / interpreted at senior management 

level by people with no depth of understanding about data reliability, 

statistics, error, variation, standard deviation etc” (NT1788). 

Whilst being critical of senior managers’ lack of statistical awareness, many 

respondents recognised this as a consequence of little or no training. One officer 
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observed, “…performance is managed by police officers who have moved into senior 

ranks but who may have had little academic or vocational background in 

understanding how to manage performance” (FT2568). Another simply stated, 

“Managers need more training in statistical analysis” (FT2167). 

Respondents warn that such a fundamental lack of understanding routinely causes 

misconceptions about data and affects how managers respond. For example, one 

argues “…there is often no understanding of basics (mean, median, mode, standard 

deviation) which means often very senior officers react in the wrong way to 

statistical presentations” (FT3204). The consequences are that if “…officers / staff 

are not able to fully interpret the data it could lead to misconceptions about 

performance” (NT2446). 

In respect of SPC charts, although those familiar with the format assert it “…aids 

better understanding” (SPC1323) due to being “…a very quick and effective method 

of presenting statistics” (SPC1711), those lacking statistical awareness sometimes 

struggle to interpret the data and are therefore reluctant to use such charts. Again, 

lack of training is cited as an obstacle to their use, as “…people don’t always have 

the knowledge of statistics to be able to interpret charts of this kind” (SPC3490); 

this can lead to a situation where users “…tend to only read the last part of the graph 

to see if crime is up or down” (SPC1339). This suggests that even where reliable 

formats are available, if users are unable to interpret them properly, this could cause 

disengagement or misuse. 

It was clear from responses that the issue of statistical literacy transcends the 

individual data display formats under scrutiny and reflects a fundamental problem 

within policing. This was evident in the commentary provided, which consistently 

described a staggering lack of awareness of basic statistical concepts amongst senior 

managers, leading to a preference for the use of ‘blunt’ tools and reluctance to 

engage with more reliable formats; one respondent claims, “In general, statistical 

understanding by police officers is dire” (FT3205). 

Furthermore, pre-existing statistical awareness appears to be a condition capable of 

moderating adverse cognitive reactions to performance data; respondents who 

recognised the limitations of simplistic forms of data display were unwilling to 

engage with such formats and this could potentially halt the sequence of events 
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whereby users formulate unsafe assumptions that impair decision-making. 

Conversely, those who possess insufficient knowledge to question whether particular 

designs are of sufficient depth were prone to actively engaging with unreliable 

formats. 

Lack of statistical literacy therefore seems to reinforce the types of unwarranted 

assumptions made by performance information users, as well as potentially inhibit 

the use of reliable forms of data display. Additionally, it does nothing to prevent 

defective decision-making, as users are not equipped to intervene in their own 

thought processes by questioning the validity of the data display format. 

It may well be the case that training in basic statistical concepts would present an 

opportunity to mitigate the poor design and application of police performance 

information, as the knowledge gained could encourage the selection and use of 

reliable data display formats. It may also help prevent potentially damaging 

interactions with overly simplistic formats, as users would be aware of their 

limitations and disengage from the outset. 

Table 4.6 shows additional typical statements regarding the topic of statistical 

literacy and its relevance to the use of different formats: 
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Table 4.6: Second Order Theme ‘Statistical Literacy’ (T4) 

Category Representative Quotes 
Binary Comparisons  

 
“Not all our SLT [senior leadership team] understand how to 

interpret performance data correctly and so would see this at face 

value” (BC3051). 

 

 

“In my experience the police use of statistics is damaging because of 

the level of ignorance shown in data collection, processing and 

interpretation” (BC1863). 

  “Misleading presentation of short term trends can paint an inaccurate 

long-term picture and lead to inappropriate policy responses” 

(BC2306). 

 League Tables  
 “Generally a negative effect on the teams involved, with management 

unable to see this and not accepting there is a ‘normal’ range - 

someone always has to be at the bottom, but that does not mean there 

is a problem” (LT3190). 

 “It has an effect on those individuals who fail to appreciate that 

statistics and charts are open to many different interpretations other 

than that which appears to be the obvious” (LT1502). 

Numerical Targets  
 “There is never an explanation for the reason a particular target is set, 

and you are then challenged if you fail to achieve this arbitrary target. 

Where the target set is based on an average there is no recognition of 

the fact that with an average half of the numbers must be below the 

average!” (NT3737). 

 “Managers fail to understand that figures fluctuate over time and that 

over the longer term, tend to balance out” (NT2996). 

 “Used without thought by people who are not qualified to understand” 

(NT55). 

SPC Charts  
 [SPC charts are] “…distributed to, and expected to be understood by 

police officers - not analysts, business managers, statisticians or 

accountants; but cops. Cops who have been skilled in law 

enforcement, community engagement, investigations, intelligence - 

not performance management” (SPC2550). 

 “It is not presented with an explanation or guidance on how to 

interpret it so we often revert to type i.e. we have gone up / down 

compared to last month” (SPC3737). 

 

In summary, these observations indicate statistical literacy is an absolutely critical 

factor when it comes to selecting and using data display formats; if users are 

unaware of limitations, this exacerbates the risk of unsuitable formats being 

preferred, along with the likelihood of misinterpretation, leading to unwarranted 

assumptions and impaired decision-making. Overall, statistical literacy is found to be 

a pivotal condition affecting the design and use of performance information. 
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4.3.6 Aggregate Dimension: Behavioural Phenomena 

4.3.6.1 Introduction 

This section examines the types of behavioural outcomes that occur following 

engagement with performance information; as a consequence of the ways that 

particular data display formats affect users’ thought processes, interpretations and 

assumptions, what actions do they tend to undertake and what is likely to occur as a 

result? 

4.3.6.2 Second Order Theme: Catalyst for Inquiry 

The first theme in this area considers how users’ interpretation of performance 

information prompts questions or further analysis into perceived issues. In 

circumstances where the data display format is robust enough to enable reliable 

assumptions to be made, this would be an entirely appropriate next step; however 

where interpretations and assumptions are made following engagement with 

unreliable formats, such incentive for inquiry could arise as a result of 

misinterpretation, meaning that it may not actually be appropriate to intervene. 

In respect of binary comparisons, league tables and numerical targets, responses 

were once again split between those who hold the belief that they are meaningful 

data display formats, versus those who argue they are not a legitimate starting point 

for action, as it is likely the assumptions that trigger such action could be flawed. 

Meanwhile, those who commented on SPC charts were insistent this format affords 

the necessary depth to identify when and where it is appropriate to delve further and 

when it is not. Representative quotes can be viewed in Table 4.7, toward the end of 

this section. 

Respondents recount that in the case of the first three formats, engagement 

consistently “…triggers questions / further explanation” (BC3774). Some suggested 

binary comparisons “…easily highlight an increase in crime figures, worthy of 

further analysis to identify cause and solution options” (BC2327), observing, 

“…questions are asked about why there has been a rise. Answers are expected” 

(BC3766). 
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Similar thought processes are activated during interactions with league tables and 

numerical targets; respondents note that league tables are used “…to prompt further 

enquiries to find out the underlying reasons behind differences in performance” 

(LT1149), whilst numerical targets are considered to be “…a clear indicator; it 

shows an issue and ensures questions are asked as to ‘Why?’” (NT2836).  

Although these formats act as “…a prompt to ask for further research and 

information” (NT3787), there tended to be an emphasis on perceived failure, which 

in turn led to demands for improvement. For instance, one respondent describes a 

situation where, “…managers look at the stats and look for improvement without 

understanding the picture” (BC1445). In some cases, “…teams are told: ‘If Team X 

can achieve that then what is going wrong on your team?’ (LT315). Another officer 

recalls an example where failure to achieve a numerical target by even the narrowest 

of margins led to an adverse reaction: 

“We once were told that we missed a target by 0.1%. Management demanded 

improvement and have threatened to discipline those who do not contribute 

to performance” (NT459). 

Therefore, as a consequence of the assumption that negative variance from a 

reference point equates to failure, managers routinely believe there is an imperative 

for inquiry and focus their attention on apparent areas of concern. The danger here is 

that use of unreliable data display formats may cause users to fixate on 

inconsequential (or even non-existent) issues to the exclusion of unobserved matters 

of genuine concern. In other words: 

“It triggers managers to believe that there has been a marked fall in 

performance and to respond by taking some step or other to address a 

perceived performance problem” (BC3261). 

Such management behaviour was identified within the literature review as being a 

precursor to dysfunction; examples of managers demanding explanations or 

improvement for apparent deficiencies were found to be a likely catalyst for adverse 

behavioural responses and unintended consequences (Eterno and Silverman, 2012). 

This finding therefore opens up the possibility there may be a connection between 

certain data display formats and particular antecedents to dysfunction. (This prospect 
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will be explicitly tested in the experimental component of this study, to ascertain 

whether data display acts as a direct influencing factor upon the likelihood of such 

reactions). 

In the case of SPC charts, although similar curiosity about performance is triggered 

by engagement, the comparative richness of the format enables users to focus upon 

genuine issues of concern, thereby preventing unwarranted inquiry. As discussed in 

the previous themes, this is likely the result of better interpretation, accurate 

assumptions and more rounded decision-making; the common factor being that 

whilst engagement with performance information acts as a catalyst for certain 

cognitive responses, the appearance of the data display format dramatically shapes 

the nature and direction of these responses. As summarised by one respondent: 

“This is a more balanced and honest approach. It shows the normal number 

and range. It shows balanced performance and indicates peaks where further 

research may be necessary to deal with high crime areas / times” 

(SPC3088).  

Therefore, regardless of the format used, by this point a chain reaction is well 

underway. Where the data display format is insufficiently robust, this consistently 

leads to misplaced belief that further analysis or explanation, improvement or action 

are required, along with unwarranted attention towards minor or groundless 

concerns. Conversely, where the format is reliable, this enables users to be 

discriminating about when, how, or if intervention is required. Either way, the user is 

now at the stage whereby they may choose to implement operational changes; the 

implications of this will be explored in the forthcoming themes. 

Table 4.7 shows additional typical statements demonstrating how performance 

information acts as a catalyst for inquiry: 
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Table 4.7: Second Order Theme ‘Catalyst for Inquiry’ (T5) 

Category Representative Quotes 
Binary Comparisons  

 
“It shows that crime is increasing, so prompts us that we need to find 

out why, and then put measures in place to change the pattern” 

(BC1037). 

 

 

“It will cause officers to research the reasons (or perceived reasons) 

for the increase and prepare to offer an explanation at the monthly 

performance meeting” (BC3797). 

  “Senior managers will demand an improvement” (BC2367). 

League Tables  

 “It may initiate questions as to why one area or team is different to 

another (LT3841). 

 “Look at performance of that team and ask questions why they are not 

performing as good as the others” (LT1162). 

  “Team at the bottom is perceived as failing and there is an expectation 

that improvement will be made” (LT3746). 

Numerical Targets  

 “Numerical targets are set and questions asked if not achieved” 

(NT3163). 

 “People can clearly see that improvement is required” (NT2481). 

 “One is expected to reach these targets and if not, questions are asked 

as to why one has not reached them” (NT431). 

SPC Charts  
 “It can give you an indication of direction of travel to enable to you 

ask questions” (SPC3779). 

 “It gives us an understanding and then allows the question of ‘why’ to 

be asked before taking action” (SPC3225). 

 “Mature discussions about the current situation. Consideration of 

reasons for variation and focus on the root causes” (SPC3301). 

 

In summary, respondents’ experiences indicate that the interaction between 

performance information and its users consistently leads to considerations about 

whether to initiate further inquiry; furthermore, that there is a propensity for doing so 

where users envisage perceived deficiencies. Although not at the extreme end of 

perversity, where unreliable data display formats are used as the basis for instigating 

inquiry, such intervention may be considered dysfunctional (as well as being an 

antecedent to wider dysfunction); however, this tendency was found to be 

significantly moderated where the chosen format was sufficiently reliable. 
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4.3.6.3. Second Order Theme: Basis for Operational Change 

In addition to the unnecessary inquiry prompted by engagement with unreliable data 

display formats, respondents also reported that a vast array of unwarranted or 

disproportionate operational responses tend to be implemented. These include the 

creation of patrol strategies, written plans and meetings, the inception of new squads, 

as well as sudden changes of tactics and priorities. This consistently arises when 

users’ interpretations and assumptions cause a belief that action is required to rectify 

apparent deficiencies.  

Such unnecessary operational responses were found to be strongly associated with 

the use of binary comparisons, league tables and numerical targets; respondents 

repeatedly cited ‘knee jerk’ reactions to data when these formats are used. In 

contrast, the use of SPC charts consistently produced more targeted and restrained 

deployment of tactics and resources, as well as a reduction in disproportionate or 

unwarranted operational responses. Representative quotes can be viewed in Table 

4.8, toward the end of this section. 

Respondents reported that the first three formats were habitually “…used by senior 

officers to determine where resources need to be” (BC1234). Consequently 

“…patrol strategies and taskings would be implemented” (BC1072), “…staffing 

levels are changed, priorities are moved, specific areas targeted” (NT3245). Some 

respondents suggested such responses were appropriate, as performance information 

presented in these formats appears to enable managers to be “…aware of where to 

concentrate resources to address increases and introduce reduction plans” 

(BC3413).  

Others observed that the perceived deficiencies envisioned as a consequence of 

viewing data in such formats are often accepted without question, ultimately leading 

to the belief there is a valid mandate for action. For example, commenting on the 

binary comparison stimulus, one officer stated, “It will lead to an operational plan 

to combat the increase” (BC3000), whilst another observed “…resources and 

activity are shifted to target the fall in performance” (NT3245). 

However, many were concerned that these formats “…portray an image of crime 

increasing and may lead to action being taken when the reality is that crime may be 
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stable” (BC2604), thereby promoting “…reactions to a perceived trend that does 

not exist, wasting resources” (BC734). Respondents reported this causes “…frenzied 

activity…” (LT3583) and “…much management fuss. Taskings. Quality checks. Dip 

samples. Extra meetings. Action plans. Posters. Many hours discussion to identify 

the problem” (NT3733); this not only absorbs capacity, but also leaves other areas 

exposed. 

It is quite possible those who implement such operational changes do so with good 

intentions in the belief there is a genuine problem requiring prompt resolution, 

however, if assumptions about performance arise from the use of unreliable data 

display formats, then there is no mandate to respond in this way. Additionally, 

managers directing unnecessary remedial action or operational activity is reflective 

of antecedents to dysfunction discussed in the literature review (Home Office, 2015). 

A recurrent observation that also emerged was the accusation that senior managers’ 

responses to data presented in these formats were akin to ‘knee-jerk’ reactions. 

Respondents consistently spoke of “…a massive knee jerk reaction involving a 

redeployment of resources” (BC2876) as being the norm. This may be a 

consequence of simplistic data display formats being limited to portraying variance 

from isolated or unstable reference points, leading to a binary narrative about 

‘improvement’ or ‘deterioration’, or ‘good’ or ‘bad’ performance, with no provision 

for gradation, scale, or overall context. 

Conversely, SPC charts appear to present an opportunity for largely avoiding such 

unnecessary reactions, by reframing users’ perceptions about data content and 

thereby stunting the faulty assumptions that lead to inappropriate operational 

responses. Respondents point out the format “…gives a much clearer picture of the 

data that is being captured and this allows the organisation to direct resourcing and 

solutions accurately” (SPC2242). Some even suggest it specifically alleviates the 

likelihood of “…knee-jerk action to resolve a problem which may not be actually 

present” (SPC3203), by encouraging “…better understanding and comprehension of 

the overall picture” (SPC1483). 

Therefore, the SPC format appears to offer the dual benefits of not only tending to 

prevent inappropriate reactions, but also promoting swift identification of genuine 

issues of concern and the inception of targeted and proportionate responses. 
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However, there is a proviso relevant to statistical literacy; those unfamiliar with SPC 

may misinterpret the charts, thereby leading to inappropriate operational responses, 

regardless of the robustness of the format itself. As explained by one respondent: 

“Because many of our senior leaders lack a basic grasp of statistical 

analysis, such a presentation can lead to misinterpretation and knee-jerk 

changes of business processes in an attempt to tackle a problem that does not 

exist” (SPC3671). 

Therefore, care must be taken regarding the use of SPC charts, as if users are ill-

equipped to interpret them, this can also lead to unnecessary operational changes 

(albeit on a smaller scale than with the other formats). Consequently, it is imperative 

that users are sufficiently equipped to identify and utilise reliable data display 

formats, in order to prevent misdirection of resources and organisational capacity 

being wasted.  

Table 4.8 shows additional typical statements regarding the way performance 

information acts as a spur for operational changes: 
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Table 4.8: Second Order Theme ‘Basis for Operational Change’ (T7) 

Category Representative Quotes 
Binary Comparisons  

 
“It would show the areas for improvement or change of tactics 

needed” (BC1081). 

 
“Managers initiate responses to problems that are not there” 

(BC3043). 

 “Encourages knee-jerk reactions, then back-slapping when regression 

to the mean occurs and crime drops!” (BC2301). 

 League Tables  
 “Usually results in a knee jerk operation to target the perceived 

problem resulting in other areas being neglected” (NT1898). 

 “The effect is that there is often a lot of activity driven with the 

production of action plans etc without an evidence base” (LT3668). 

 “Knee jerk response to deployment of staff and resources with limited 

analysis of the problem or effective methods of dealing with them” 

(LT3486). 

 Numerical Targets  
 “Yes, this would increase focus, performance would be able to be 

measured and operations and other initiatives could be introduced to 

strive in order to achieve the target” (NT1580). 

  “It sucks all resources into one area for a period of time, causing a 

spike elsewhere, then all resources are directed there, repeat ad 

infinitum” (NT480). 

  “Abstraction of resources to perceived performance issues where 

there may well not actually be an issue” (NT3060). 

 SPC Charts  
 “Allows patterns to be identified enabling resources to be better 

targeted” (SPC1262). 

 “Can identify trends and assist with resource deployment” (SPC460). 

 “I believe that this method puts into perspective fluctuations in crime 

levels and prevents ‘knee jerk’ reactions” (SPC1549). 

 “Can be helpful, but senior management so unused to seeing this have 

no acceptance of ‘normal range’ and feel compelled to ‘do 

something’” (SPC3190). 

 
 

As a final point, the types of operational responses discussed within this theme may 

not necessarily be perverse in the same way as deliberate gaming, but where 

unwarranted action is taken, this still represents an inappropriate (and therefore 

dysfunctional) reaction; furthermore, such responses may also act as an antecedent to 

broader dysfunction and unintended consequences.  
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4.3.6.4 Second Order Theme: Perverse / Dysfunctional Responses 

Whilst the previous theme examined dysfunction at the ‘thinner end of the wedge’, 

this theme explores respondents’ experiences of more serious behavioural 

dysfunction and its relationship with different performance information formats. The 

survey instrument produced extensive free text content closely reflecting the types of 

perversity recounted within the literature. Of paramount importance here, however, 

is whether certain types of behavioural dysfunction are most strongly associated with 

the use of particular data display formats; where other variables remain constant, do 

certain formats appear to exacerbate or moderate such behaviour? 

Overall, the first order concepts within this theme highlight consistent forms of 

dysfunction associated with the use of binary comparisons, league tables and 

numerical targets, albeit to varying intensities. Furthermore, outright perversity was 

found to be most extensively associated with the use of numerical targets, although 

league tables were also found to trigger similar patterns of behaviour. In some cases 

this bordered on unethical and potentially unlawful conduct. Representative quotes 

can be viewed in Table 4.9, toward the end of this section. 

Analysis also found that the patterns of behaviour associated with these three formats 

were strongly demarcated from those connected with the use of SPC charts. Indeed, 

the only adverse behavioural tendencies associated with SPC chart usage involved 

occasional unnecessary operational responses arising as a result of misinterpretation, 

as discussed within the previous theme. There was no commentary provided 

regarding gaming or other perverse use at all; this does not, of course, suggest SPC is 

immune from being associated with dysfunction, however, it does give an indication 

as to the general disposition of effects usually connected with its use. 

In respect of binary comparisons, although respondents provided examples of 

perverse behaviour, this theme was not as pronounced as it was for league tables and 

numerical targets; dysfunction tended to be limited to short-termism, improper use of 

performance information by managers and the likelihood of triggering unhealthy 

competition. (These conditions were also evident for the other formats, along with 

additional, more extreme, reactions, as discussed below). 
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One recurrent notion was that of managers using performance information as a ‘stick 

to beat’ those perceived as failing. For example, referring to binary comparisons, one 

respondent observes “…when presented in this format it is used as a stick to beat 

perceived poorer performing teams” (BC2520), whilst another recounts similar use 

of numerical targets: “I have seen such data used as a stick to beat otherwise highly 

motivated employees” (NT3038). 

A further type of reaction (common across these three formats) was in respect of 

unhealthy internalised competition being triggered in response to assumptions about 

performance. In an effort to “…get the reds changed to greens by whatever means” 

(FT3625), teams and individuals vigorously implemented the types of unnecessary 

operational responses discussed previously, “…causing districts to compete against 

each other and focus locally and not on the bigger picture” (BC3667). 

Therefore, it appears from respondents’ experiences that whilst binary comparisons 

can indeed trigger perversity, their greatest influence on behavioural dysfunction is 

manifested in the inappropriate operational responses enacted by senior managers as 

a result of misinterpretation. Furthermore, respondents reported little in the way of 

beneficial outcomes; it seems the best case scenario when binary comparisons are 

presented is where users recognise their limitations and disengage prior to taking 

action (i.e. the best ‘response’ is not to respond).  

Overall, perversity associated with league tables and numerical targets was more 

extensive. In respect of league tables, a prominent symptom was unhealthy 

competition, with individuals “…focussing on things that move you up the table 

rather than focussing on what matters” (LT3476). Whilst some respondents insisted 

league tables “…can motivate by creating healthy competition” (LT1481), others 

argued the format “…engenders a dangerous and unhealthy level of 

competitiveness” (LT1483), which “…creates acrimony, distrust and unwelcome 

behaviour via unhealthy competitive practices” (LT1727). 

Respondents consistently cited negative effects when data are presented in league 

tables, creating an adversarial climate where individuals and teams engage in a range 

of perverse practices, damaging organisational cohesion and interdepartmental 

cooperation. Examples include ‘cherry picking’, a narrow focus on measured 

dimensions to the exclusion of areas not pertinent to the league table, adverse impact 
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upon discretion and even manipulation of figures. One respondent summarised the 

main effects as follows: 

“They have three effects - mid ranging teams tend to sit back and relax, safe 

in the knowledge they are neither the best nor the worst. The top ranked 

teams tend to gloat to their colleagues, deriding their poor standing in the 

league tables. They also strive to continue being top and thus - potentially - 

break the rules to do so, or at very least adopt gaming tactics (as an example, 

a pub fight would have multiple separate crimes recorded dependent on how 

many detections or arrests can be attained). Finally, bottom ranked teams 

end up chasing arrests / detections / whatever is being ranked and again, this 

leads to dysfunctional behaviours and gaming tactics” (LT3248). 

Similar types of behaviour were observed in respect of numerical targets, where, if 

anything, the nature and extent of perversity was even more extreme than with 

league tables. Respondents reported that targets became the de facto purpose for 

activity, resulting in unhealthy competition, over-zealousness, primacy of quantity 

over quality, manipulation of figures and other unethical practices. These behaviours 

closely match those recorded within the literature and according to one respondent, 

arise because, “…the target becomes the most important thing; not the victim, 

integrity, honesty, but the target” (NT3177). 

Overall, respondents were emphatic that “…people will alter their behaviour to 

game the system…” (NT644) when numerical targets are present. Examples included 

“…withholding intelligence from other teams…” (NT3716), “…chasing easy to 

achieve results at the expense of longer term hard-to-accomplish solutions” 

(NT2205) and “…a ‘no discretion’ way of working” (NT1901). Respondents also 

recounted instances of target-driven behavioural dysfunction that were quite simply 

bizarre: 

“Our force contact team prides itself on contacting victims every hour to 

advise them that no patrols are available to attend an incident reported 

hours previously – when in fact all this does is serves to remind the caller 

that we have not met their expectation. Ironically the fact the call is made is 

counted as a positive indicator for the department” (NT3723). 



153 
 

A particular area of concern that emerged was the strong association between 

numerical targets and “…ethically questionable behaviour” (NT1811), including 

“…unethical detections, bad practice and corruption” (NT449), as well as 

“…misconduct in an attempt to meet what often appears to be an arbitrarily set 

target” (NT987). Officers cited “…unlawful stop and searches, arrests that were 

inappropriate…” (FT1522) and claimed that crimes were routinely misrecorded, 

downgraded, or generally ‘massaged’; some even alleged that a minority of 

“…officers break the law to meet the targets” (LT2405), leading to “…a culture of 

manipulated figures” (NT2073). For example: 

“Our organisation has recently started throwing people in to offices to 

frantically ‘no crime’ as much as they can... reviewing all crime reports and 

trying to bin as many as they can insisting they are not necessarily crimes. 

My personal favourite was the smashed double glazed window which they 

informed me was not necessarily vandalism as ‘it could have been a bird 

strike’. Yes, yes of course it could. How silly of me not to think of that and 

inform the irate complainer of same” (FT382). 

These types of behaviour are reflective of cases of gaming, misreporting and 

perversity recorded in the literature. Furthermore, it is notable that of all data display 

formats examined, such dysfunction is most strongly associated with numerical 

targets. This could suggest that the format is prone to triggering particularly extreme 

adverse reactions due to the aspirational nature of the reference point; therefore the 

experimental phase of the research will further explore whether this relationship with 

dysfunction is more pronounced with numerical targets than other formats.  

Furthermore, both the free text responses and extant literature suggest league tables 

and numerical targets are more strongly associated with behavioural dysfunction 

than binary comparisons; it may be that whilst binary comparisons depict variance 

capable of triggering unnecessary remedial action, unlike league tables and 

numerical targets, they are not necessarily explicitly designed to induce competition. 

League tables and numerical targets may also exert greater motivational power to 

instigate dysfunction as they are often accompanied by sanction and reward.  

In respect of SPC charts, respondents did not report a relationship between their use 

and perversity at all; this may be because those who understand how to interpret this 
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form of data display tend to use it appropriately, thus mitigating adverse behavioural 

tendencies. Alternatively, users who are not statistically aware may be reluctant to 

engage, meaning its use tends to be limited to occasions whereby users are proficient 

at interpretation and able to assess whether operational responses are necessary. 

Although there is the possibility some users may interpret SPC charts incorrectly and 

initiate unnecessary operational changes, it seems this is the extent of undesirable 

behavioural outcomes associated with the format. 

Table 4.9 shows additional representative statements regarding the ways in which the 

use of different performance information formats appears to influence behavioural 

dysfunction: 
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Table 4.9: Second Order Theme ‘Perverse / Dysfunctional Responses’ (T7) 

Category Representative Quotes 
Binary Comparisons  

 
“Focus on short term changes, which may not be statistically 

significant” (BC27). 

 
 

“This results in the ‘daily beatings’ at DMM [Daily Management 

Meeting] (BC699). 

 League Tables  
 “Whilst many officers refer to the ‘healthy’ competition that are 

league tables, it is clear that creating an adversarial system whereby 

one team attempts to out-do another causes dysfunction. Rather than 

focusing on the task, process or issues at hand, the team become 

concerned with their position in a table” (LT3649). 

  “It causes officers to worry about performance and begin to 

concentrate on crimes which tick boxes and ignore other types of 

incidents” (LT1268). 

  “It can encourage officers to be over-zealous, taking away the 

officers’ discretion in some respects and alienating the public” 

(LT1536). 

 “It has a very negative effect - increases gaming and manipulation of 

figures” (LT3660). 

Numerical Targets  
 “The focus of management is on achieving and exceeding the targets 

as opposed to providing a quality service” (NT535). 

 “Officers when given these targets tend to ‘cherry pick’ jobs, easy 

shoplifters etc... They try and steer clear of more complex and usually 

more serious jobs... Detect 12 shoplifting offences, great!!! Detect one 

serious robbery, ‘Oi, my office - your detections are low!’” (NT2122). 

 

 
 “It can lead to perverse incentives e.g. resources targeted to improve 

figures rather than quality of service. (‘Low hanging fruit’)” 

(NT3263). 

 “I have 6 months of 30 years to serve and am constantly pestered to 

bring in 2 arrests a month” (FT487). 

 “We have all witnessed figures being manipulated for show; 

burglaries turned into criminal damage, GBHs [Grievous bodily 

harm] made into ABHs [Actual bodily harm]. We’ve all been told 

stop search isn’t used for performance, but we’ve all been told in 

quiet corners that we had better do more if we want that course we’re 

after” (FT286). 

  “This results in ‘massaging’ of figures; e.g. a theft (where the victim 

can’t be sure of seeing the theft) is a ‘lost property report’” (NT50). 

  “Green is good and red is bad, we can only have X burglaries today, 

record it as something else” (NT3182). 

 

 
 “At present we are being asked to search more people and make 20% 

of them positive searches for weapons/drugs/alcohol. The only way 

that can be done is by selectively recording searches” (NT1923). 

 SPC Charts  
 No data provided by respondents to indicate there is a significant 

relationship between SPC charts and perversity or dysfunctional 

behaviour. 
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To summarise, the examples provided within this theme demonstrate remarkably 

consistent patterns of behavioural dysfunction and unintended consequences, 

strongly associated with particular data display formats. These patterns (along with 

the absence of such when SPC charts are used) occur even where other variables 

remain constant (e.g. performance information users, or organisational climate); this 

suggests the data display format itself could well be a major influencing factor 

affecting behavioural outcomes. 

4.3.7 Aggregate Dimension: Organisational Climate / Cultural Context 

4.3.7.1 Introduction 

This section explores the wider organisational climate and cultural context, as well 

as other influences which emerged as themes relevant to the design and use of police 

performance information. It considers the wider impact of the practices already 

discussed, along with the influence of senior managers, as well as the attitudes of 

police officers towards performance information and statistics in general. It is 

important to note that unlike some of the themes explored within the previous 

dimensions, the areas discussed herein are neither sequential nor unidirectional; the 

overall context influences, and is influenced by, micro-level activity. 

4.3.7.2 Second Order Theme: Psychological Impact 

This theme considers the psychological effects found to be most strongly associated 

with the various data display formats, assessing their impact on the prevailing 

organisational climate, as well upon as the individuals operating within it. With the 

exception of SPC charts, these effects were found to be overwhelmingly negative. 

The following discussion identifies implications for officers and the overarching 

organisational climate, arising as a consequence of the behaviours that tend to ensue 

as a result of the use of binary comparisons, league tables and numerical targets. 

Representative quotes can be viewed in Table 4.10, toward the end of this section.  

A prominent implication was the “…destructive impact on morale…” (LT2060), 

which occurs when these formats are used. Again, this effect can be traced to 

misinterpretation of data and consequent belief that apparent variance reflects poor 

performance, resulting in flawed assumptions and / or inappropriate behavioural 

responses. For example, respondents stated that use of binary comparisons 
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“…lowers morale, makes personnel feel they are under pressure…” (BC145), whilst 

league tables “…damage morale, are divisive, cause friction…” (LT1846) and 

numerical targets “…can be demoralising, as when you work hard and see poor 

results it can be disheartening” (NT889). 

This suggests there is an association between these formats and low morale, 

triggered by the assumptions, decisions and actions of managers that occur when 

they are used. Conversely, whilst there was minimal commentary on any links 

between the use of SPC charts and psychological effects, one officer suggested they 

provide, “Greater context, keeping morale” (SPC972). Without proposing that the 

SPC format is a morale booster, it certainly appears to limit the deleterious effect on 

morale found to be strongly associated with the other three formats. 

This finding on morale was interlinked with testimony of there being a damaging 

emotional impact on officers, many of whom reported experiencing “…an 

atmosphere of fear and concern…” (LT2094), “…a feeling of failure” (BC1043) and 

“…anxiety…” (BC173), as a result of the assumptions and behaviours that tend to be 

generated by use of these formats. Respondents consistently described a climate of 

negativity, blame and pressure, which left officers feeling demotivated and even 

humiliated as a direct consequence of managers’ faulty engagement with data and 

subsequent erroneous perceptions about performance.  

Again, these experiences were strongly and exclusively tied to the use of binary 

comparisons, league tables and numerical targets; the common factor being that 

these formats consistently mislead users into believing there are issues that require 

remedial action, ultimately causing “…resentment, anxiety, stress” (NT401). 

Furthermore, the conditions generated seem entirely capable of encouraging perverse 

or otherwise dysfunctional responses, which in turn could perpetuate psychological 

damage. In respect of SPC charts, respondents did not report any of the adverse 

conditions associated with other formats, either in respect of there being a negative 

psychological impact on individuals, or upon the overall organisational climate. 

Table 4.10 shows additional typical statements regarding the associations between 

certain performance information and psychological effects on officers: 
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Table 4.10: Second Order Theme ‘Psychological Impact’ (T8) 

Category Representative Quotes 
Binary Comparisons  

 

“It has a negative impact on morale. Supervisors review the figures 

and assume that there has been a dip in performance despite the fact 

that this may be a natural fluctuation in figures due to any number of 

possible factors, none of which have to do with the performance of 

the team” (BC2920). 

  “Fear” (BC3833). 

 “Presenting in such a way demotivates and leads to despondency as it 

gives an indication of poor performance and an expectancy of higher 

demands on resources to remedy the problem” (BC2959). 

 League Tables  
 “It doesn’t help team morale, as however well you are performing 

someone will always be at the bottom of the table” (LT1256). 

 “It names and shames and demotivates / demoralises” (LT3173). 

 “These tables undermine self-confidence, engender competitiveness 

and prevent cohesion between teams” (LT2103). 

Numerical Targets  
 “This reduces morale and appears to lay the blame for crime at the 

feet of the officers” (NT2878). 

 “This is the worst. Arbitrary and unachievable targets are set. Then 

officers at the ground level are blamed for not achieving them” 

(NT160). 

 “Negative effect, feeling of failure if targets not met” (NT1897). 

 “It takes away the human aspect of dealing with the public as officers 

are in fear of under achieving and being disciplined” (NT344). 

SPC Charts  
 No data provided by respondents to indicate there is a significant 

association between SPC charts and strong psychological effects. 

 

As a final point, it is notable that the adverse effects described seem to occur even 

where managers believe they are acting in the best interests of the service; it is not 

simply a question of aggressive application, but one of there being a strong tendency 

to misinterpret certain formats, leading to unwarranted assumptions, poor decisions 

and misguided reactions. In turn, these assumptions and responses contribute to the 

overwhelmingly negative effect on officers’ psychological well-being that is 

observed when these data display formats are used. 

4.3.7.3 Second Order Theme: Influence of Senior Managers 

A further theme that emerged within this aggregate dimension was the influence of 

senior managers on subordinates, as well as the overall climate and cultural context. 

By nature of their seniority, managers are in a position to shape the norms 
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surrounding the use of performance information, along with preferences about 

formats. Coupled with a generally woeful lack of statistical literacy, senior 

managers’ power to exert their will regarding preferred data display formats has led 

to particular formats either becoming firmly embedded or completely rejected.  

There was also a pattern of pressure being cascaded down the ranks and subordinates 

being held to account based on managers’ perceptions about performance. This was 

found to be a multilevel condition where managers at various ranks replicated and 

reinforced behaviour. Challenge was relatively rare, and when it did occur, was 

generally frowned upon and unsuccessful in facilitating change. The overall effect of 

this combination was a climate where the status quo prevails and reliable forms of 

data display remain marginalised due to personal preferences for simplistic formats. 

Representative quotes can be viewed in Table 4.11, toward the end of this section. 

Respondents reported managers exhibited strong affinity for binary comparisons, 

league tables and numerical targets (albeit to varying degrees); therefore, these 

formats assumed primacy in police performance management systems. For instance, 

despite the known limitations of binary comparisons, the format is ubiquitous as 

“…it presents the data in a way that management wish it to be seen” (BC3204). This 

situation persists because “…senior managers prefer the comfort blanket of using the 

old charts and methods to monitor performance” (FT3319).  

The effect is that if a senior manager favours simplistic formats, that is what is used; 

this even applies when junior officers (or even analysts) suggest reliable formats are 

utilised instead. For example, one respondent states, “We are trying to eradicate 

them, but unfortunately supervisors and managers continue to cling to them” 

(LT3843). Another, who had “…spent years in performance management roles…” 

attempted to challenge the use of unreliable formats, but became “…very unpopular, 

especially with certain individuals in very senior positions who preferred to wallow 

in ignorance” (FT3038). 

The influence of senior managers may partly explain why the use of simplistic forms 

of data display persists in UK policing despite more robust alternatives being readily 

available; where a user opting for ‘style over substance’ happens to be a senior 

manager, it is difficult to dissent. Furthermore, where valid concerns about such 

formats are simply dismissed by bosses, this also seems entirely capable of 



160 
 

contributing towards the types of psychological damage discussed in the previous 

theme. 

In addition to the (perhaps unwitting) impact caused by the issue of preference, 

respondents also recounted overt and deliberate pressure being exerted downward 

through the ranks. This arose due to misconceived assumptions about perceived 

performance deficiencies, leading to “…concerns which are cascaded down for 

improvement and explanation” (BC2234), as well as intense pressure for 

“…performance to be enhanced and this is then fed to lower ranking officers 

through the management sliding scale” (BC2059). 

Again, use of certain formats seems to be a primary catalyst for this pressure, arising 

due to misinterpretation and unfounded assumptions. It is also notable that pressure 

is often replicated at each level; therefore, unless a relatively junior individual is 

prepared to challenge upwards, the use of unreliable formats becomes normalised at 

every level. This behaviour directly contributes towards the types of behavioural 

dysfunction and psychological damage discussed previously; respondents talk of a 

“…chain effect of concern and stress from the higher management down to the 

supervisors of the team” (NT2978), as well as “…pressure on PCs to use unethical / 

unprofessional practices to meet targets” (LT2397). 

Furthermore, as a result of managers’ assumptions, subordinates are directed to carry 

out tasks and held to account via reporting mechanisms. This perpetuates a culture of 

command and control, with the requirement to report upon daily activity to senior 

managers, which “…affects every officer in how they are tasked every day” 

(NT2609) and where “…teams are brought together to account for their activity and 

to answer why there has been an increase” (BC3308). 

Once again, directives for such activity and associated accountability can be firmly 

traced to managers’ initial engagement with performance information. Here it can be 

seen how the influence of senior managers can initiate unnecessary operational 

changes and even perverse behavioural responses on the part of subordinates. 

Furthermore, the ‘command and control’ culture of the police service does not 

appear to lend itself to an environment where even highly unreliable data display 

formats can be easily challenged or replaced. 
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This latter point is illustrated by the power wielded by senior managers in respect of 

sidelining the use of SPC charts. Although this form of data display is generally 

associated with more beneficial effects than the other three formats, respondents 

reported that some senior managers were reluctant to engage with SPC; this may 

well be partly responsible for this format being underused within sections of the 

police service.  

However, respondents did not report any association between SPC charts and the 

downward pressure or aggressive ‘holding to account’ recorded elsewhere, yet found 

the format is still “…largely ignored due to reliance on up / down comparisons” 

(SPC1875). Even in cases where SPC charts are used, “…it is still very much 

secondary to the traditional methods of presentation” (SPC3802). This demonstrates 

the dominance of the other three formats in police performance management systems 

and the reluctance of some senior managers to ‘let go’ of these traditional formats. 

Table 4.11 shows additional typical statements regarding the influence of senior 

management: 
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Table 4.11: Second Order Theme ‘Influence of Senior Managers’ (T9) 

Category Representative Quotes 
Binary Comparisons  

 
“It is a meaningless binary comparison. This is constantly pointed out 

but still the same figures are produced” (BC3543).  

 
 

“Shows an increase which puts pressure on senior management who 

then put pressure on lower ranks” (BC1109).  

  “SLT [Senior Leadership Team] task Inspectors to task Sgts to 

improve performance” (BC2362). 

League Tables  
 “These are used and again fed through the rank process from the 

higher rank down. This then places pressure on supervisors for their 

team to improve their figures” (LT2059). 

  “Team D might as well pick up their p45’s as the bosses will crucify 

them” (LT1110).
19

 

  “Bottom teams literally bullied or as it’s called, ‘held to account’ - 

leading to performance manipulation” (LT3131). 

Numerical Targets  
 “Over the recent months we have tried to move away from targets, but 

senior managers find it difficult because this is how they are used to 

measuring performance” (NT3590). 

  “Again, this just causes senior managers to cascade pressure down the 

ranks causing those at the bottom to be put under intense scrutiny” 

(NT1111). 

  “When target rate is not being met, Command officers will seek 

explanations from Area Commanders who in turn seek explanations 

from the lower ranks” (NT2237). 

 SPC Charts  
 “It is used but it is used alongside the traditional year on year or 

month on month comparison data. This means any benefit to using the 

above approach is lost as more attention is paid to the binary 

comparison” (SPC3797). 

  “Senior staff don’t like the upper and lower boundaries” (SPC3744).  

 “I was first taught a version of SPC in 2006 and tried to introduce it 

into my force to prevent the demand for a knee jerk reaction to a 

variation in crime occurrence and outcomes… needless to say whilst I 

used to defend my position in performance meetings as a district 

commander there was no interest in it” (FT3657). 

  

Overall, the influence of senior managers is found to be a significant factor in 

perpetuating the use of unreliable formats and a major obstacle to embedding the use 

of more robust forms of data display; this is despite the recurrent and well-

documented issues associated with simplistic formats. Analysis of the free text data 

also exposes a direct link between the use of certain formats and behavioural 

                                                           
19

 Note: This is a reference to the specific experimental stimulus within the survey instrument. 
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dysfunction, on account of managers formulating erroneous assumptions then 

engaging in conduct likely to act as antecedents to dysfunction, such as exerting 

pressure upon subordinates, or even outright bullying. 

4.3.7.4 Second Order Theme: Attitudes towards Performance Information 

The final theme in this section explores police attitudes towards performance 

information. The free text entries revealed a perceived split between senior and 

frontline officers, as well as general disdain towards performance information. There 

was also extensive commentary on the difficulties associated with defining and 

quantifying police ‘performance’, as well as evidence of a strong vocational 

sentiment amongst officers. Finally, although some respondents were dismissive of 

performance measurement per se (and statistics in general), others acknowledged the 

need for accurate and meaningful performance information. Representative quotes 

can be viewed in Table 4.12, toward the end of this section. 

There was a strong perception that senior officers are most concerned with 

performance information, whilst frontline officers are often disengaged. This split 

led to claims “…senior managers care about figures and the lower ranks care about 

the people” (FT1472), causing “…division between management and the workers” 

(NT143). This perception was coupled with a sense of general ambivalence towards 

performance information of any type. For example, one respondent suggested 

“…people are sick up to the back teeth with pie charts, spread sheets and graphs” 

(FT2307), whilst another quipped, “99% of statistics are pointless” (NT392). 

These viewpoints reflect a stance whereby performance information seems to be 

perceived as a homogenous entity regardless of its format; some respondents were 

equally derisory towards robust forms of data display as they were in respect of 

simplistic formats. Commentary on SPC charts was particularly limited and quite 

polemic; respondents tended to either extol their benefits, or include them in generic 

criticism of performance information. 

Indeed, there was a view that not only was performance information unimportant, 

but that managers’ constant focus on it was an unwelcome hindrance to undertaking 

the functions of policing. However, it transpired that such disdain was often coupled 

with a strong vocational sentiment. Comments such as, “Most officers just want to 
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catch and convict criminals and do their best for victims. Figures are almost 

irrelevant” (BC3275) and “…it is not my job to be concerned about statistics or 

figures. My job is to be out on the frontline trying to make a difference and serve the 

community” (BC766) were typical.  

Such passion for wanting to help people and do a good job was evident in many 

comments bemoaning the apparent irrelevance of performance data. This may 

provide a little context to some of the generic dislike of statistics; it appears that 

some officers do not make the connection between the effective use of meaningful 

performance information formats and performance itself.  

Others emphasised difficulties in defining or quantifying police performance and in 

particular the suitability of using crime data as a performance measure. This echoes 

discussions in the literature (see Bayley, 1994; Home Office, 1990; 1997; Coleman 

and Moynihan, 1996) and may also partly explain the general disdain towards 

performance information evident in responses. As stated by one respondent, “We 

provide help and comfort to people in need at a time in their life when they really 

need help and that is immeasurable” (SPC1737). Others observed “…many areas of 

policing do not count towards figures” (LT1620), highlighting the consequent 

disposition towards “…easily measurable aspects of police work” (LT1823). 

In respect of the suitability of using crime figures as a performance indicator, 

respondents insisted “…police do not necessarily control the level of crime, but 

respond to it” (BC556), citing the unpredictability of crime rates and the multiple 

external variables affecting them. Some observed that proactivity can even result in 

an increase in crime, “…for instance, when officers search suspects and find knives / 

drugs etc” (NT658). Consequently, whilst some senior managers ascribe 

performance success or failure to apparent changes in crime rates, many frontline 

officers tended to disregard them as a valid measure of performance. One respondent 

also highlighted the impotence of crime reduction targets on crime reduction: 

“Targets have no effect on whether a burglar will go offending tonight or 

not” (NT397). 

However, despite many respondents dismissing the relevance of crime data (or 

performance information generally), others offered nuanced observations regarding 
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the benefits of effective performance measurement, as well as the importance of 

thoughtful data presentation and use. For example, one officer asserts “…crime 

figures have their place but we need to be a bit smarter about how they are 

presented” (FT1516), whilst another suggests “…statistics can be very helpful in the 

job we do as long as they are presented in a clear and understandable way” 

(FT494).  

Others acknowledged “…performance needs to be measured as the public have a 

right for the police to be held accountable…” (FT3611) and “...the use of statistics 

and performance figures in policing can be really useful in predicting demand” 

(FT3234). Overall, this suggests an appreciation for the use of well-presented data in 

understanding performance and informing decision-making, as well as for promoting 

legitimacy. Taken in conjunction with respondents’ views on crime data, this 

indicates an acceptance that whilst crime figures may not be a performance indicator 

per se, they can still be a useful source of information, which, if presented in 

meaningful formats, could in fact be extremely useful for decision makers. 

The crux of these observations is that many respondents appreciate the need for 

performance measurement and analysis, but that relevant measures and reliable data 

display formats should be used. Some even suggested this could help officers focus 

on the job at hand and prevent them from reacting to perverse incentives: 

“Performance is about doing the right thing in the right way at the right time 

to achieve an appropriate result, not to come first in a league table” 

(FT2666). 

Table 4.12 displays additional representative statements regarding general attitudes 

towards performance information: 
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Table 4.12: Second Order Theme ‘Attitudes towards Performance Information (T10) 

Category Representative Quotes 
Binary Comparisons  

 
“Meaningless at ground level - statistics satisfy the ‘bean counters’” 

(BC1519). 

 
 

“Too many variables affect crime figures - officers on the ground 

know this and pay little if no attention to said figures” (BC1102). 

 “Police work cannot be measured in so many areas - how do you 

measure helping an old lady into bed after she has taken a fall? Yet 

this type of help is so valuable and fundamental to the image of the 

great British bobby, it makes us human and not just a uniform, it is 

priceless but immeasurable” (BC2312). 

 League Tables  
 “We are the police. We should not be driven by figures or statistics” 

(LT331). 

 “This is really only of concern to officers in management positions. It 

does not affect how officers in a front line role deal with what they are 

presented with on a day to day basis” (LT826). 

 “Complete waste of time and an extremely poor management tool. 

The challenge is to encourage performance by doing the job that is 

expected of you!” (LT2839). 

 “We all come to work to do a good job and work hard - not think 

about performance indicators” (LT2024). 

Numerical Targets  
 “Officers have no interest in statistics” (NT2413). 

 “To us they are irrelevant and a bane of our working life, we turn up, 

do the best we can, catch criminals and protect the public” (NT1876). 

 “Crime by its very nature is unpredictable. Some crimes are easier to 

detect than others” (NT1922). 

 “If I have evidence, I will charge someone and the crime will be 

detected. I can’t make evidence appear out of thin air. If someone 

phones at 3am and says their window is smashed, there is no CCTV, 

there is nothing learned from house to house, nobody is traced in the 

vicinity and there is no opportunity for forensic evidence etc... then 

I'm not going to detect the crime, am I?” (NT382). 

 “I think it is useful to measure performance generally but setting 

arbitrary targets for individual and team performance is damaging and 

does not reflect the nature of the work we do” (NT870). 

 “Important to have knowledge of how well we are performing but 

completely wrong to create targets” (NT2549). 

SPC Charts  
 “I’m not interested in this kind of thing. I just like locking up bad 

people who need to be taken off the street” (SPC1436). 

 “A complete switch off and little use to operational staff. I have seen 

data displayed in this manner and have no idea how it is to be 

interpreted” (SPC2698). 

 “I don’t care. I just want to get home in one piece” (SPC2119). 
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In summary, although there is a degree of negativity towards statistics in general, 

officers tend to exhibit a strong desire to do a good job, but are irked by managers’ 

apparent obsession with, and misuse of, performance information. Reservations are 

also held about the types of formats commonly used and whether crime data should 

be used as a measure of performance at all. Some respondents, however, exhibited an 

understanding of the benefits of effective performance measurement, which was 

reflected in their observations. 

4.4 Theoretical Model  

As a result of using data structures to categorise the free text entries, notable 

relationships and potential causal influences are identified amidst the concepts, 

themes and dimensions. In particular, whilst acknowledging there are a multitude of 

factors capable of affecting behaviour, it becomes apparent there is a relationship 

between data display and behavioural dysfunction. The data structures also expose 

intermediate behaviours displayed by managers that can act as antecedents to 

dysfunction, such as demanding improvements for perceived deficiencies and 

exerting pressure on subordinates. 

The conceptual themes generated within the data structures were therefore used to 

construct an empirically-grounded theoretical process model (see Besharov, 2014), 

which explicates these links and highlights influencing factors that appear to 

contribute towards the phenomenon of interest. Crucially, the components of the 

model can be traced via the data structures directly to the data produced by the 

survey instrument, thereby assuring solid provenance. 

4.4.1 Theory Generation and Objectives of the Model 

In constructing the theoretical model, due regard was paid to established principles 

guiding the generation of strong theory (see, for example, Bacharach, 1989). Such 

theory may be defined as “…a group of logically organized laws or relationships that 

constitutes explanation in a discipline” (Heinen, 1985, p.414); it should also identify 

underlying mechanisms and provide an explanatory account for the phenomenon of 

interest (Foss, 2010; 2014). 

Furthermore, strong theory is more than merely descriptive; it should possess 

explanatory (and predictive) utility, thereby enabling observers to understand the 
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features of a phenomenon (Cook and Campbell, 1979; Kerlinger and Lee, 2000; 

Gelso, 2006; Udo-Akang, 2012). It should be also characterised by methodological 

rigour and be practically useful (Hodgkinson and Rousseau, 2009; Hodgkinson and 

Starkey, 2011). Ultimately, it should provide answers to the why question (Kaplan, 

1964; Merton, 1967; Sutton and Staw, 1995). Fundamentally: 

“The overarching goal of theoretical research…is to develop a set of reliable 

claims that identify valid causal relationships between a phenomenon and its 

precedents” (Oxley et al, 2010, p.379). 

Therefore, the theoretical model aims to explicate such relationships in a systematic 

and rigorous manner, compatible with the critical realist interpretation of causation. 

To do so, it organises the 10 second order themes into three main areas; firstly, it 

depicts those that act as antecedents to the choice of preferred data display format 

and exert influence over its use. Next, it displays those themes most pertinent to the 

engagement phase, where the interaction between performance information and user 

occurs, leading to the activation of a proposed mechanism. This interaction then 

triggers a sequence of events that leads to commonly-observed effects, including the 

phenomenon of interest - behavioural dysfunction.  

Themes within the model are tagged with reference markers (‘T1’ to ‘T10’) that 

correspond to the relevant data tables and associated narratives from the previous 

section, thereby directing the reader to supporting data for these themes and 

relationships. Some themes are treated as constructs (e.g. ‘Statistical Literacy’), 

whilst others are presented as potential influences of or upon constructs (e.g. 

‘Catalyst for Assumptions’). As the model is derived from both the primary data 

structure and its supplementary ‘SPC charts’ counterpart, where second order themes 

were absent from the latter data structure, they have been ‘greyed out’, indicating the 

use of this particular format is not strongly associated with these themes.  

The primary objective of the model is to offer a simple visual illustration of 

relationships between the identified themes within the data structure. It is important 

to emphasise this model is drawn exclusively from themes that emerged from the 

data set, so may well omit other factors that were not the focus of this study; 

therefore it is not intended to be an exhaustive explication of all variables capable of 

affecting behavioural dysfunction, but a straightforward graphical representation of 
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relationships between the interlinked themes identified during analysis. Furthermore, 

the layout of the themes is designed to assist ease of navigation, rather than signify 

any kind of hierarchy amongst them. 

It is also necessary to state that although the arrows depict the most likely direction 

of causal influence, there is no attempt to ascribe precise weightings or argue there 

may not be a degree of reciprocal effect (or overlap) between them. Similarly, it is 

accepted there may be relationships between themes that are not explicitly depicted 

within the model (e.g. it is possible that ‘Statistical Literacy’ may have an effect on 

‘Attitudes to Performance Information’, or vice versa). The reason any such potential 

associations have been omitted is to focus on the relationships that emerged most 

strongly from the data and produce a parsimonious model that provides a provisional 

explanation for the phenomenon of interest. 

The model is presented in Figure 4.3, followed by commentary on its operation. This 

narrative explores relationships between second order themes, as well as their effects 

on thought processes and behaviour; specifically, it acts as a guide for the sequence 

of events depicted in the model, examining how the use of particular data display 

formats seems to either exacerbate or moderate behavioural dysfunction. Finally, it 

provisionally postulates the existence of a causal mechanism, providing the basis for 

an explanatory account that explicates the relationship between data display and 

behavioural dysfunction.  
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Figure 4.3: Theoretical Process Model – Influence of Data Display on Behavioural 

Dysfunction 
20

 

 

                                                           
20

 Note: The proposed mechanism is depicted as an oval in the diagram to differentiate it from the 

data-derived themes. 
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4.4.2 Commentary and Explication 

As data display is central to this study, the narrative first examines how different 

formats affect engagement with performance information, before tracing the pathway 

triggered by activation of the proposed mechanism to the phenomenon of interest. It 

also addresses those themes that influence the design and use of particular formats 

(‘Antecedents to Data Display’), as well as the effects of their use. Interim 

conclusions are located after this account. 

Although the model incorporates all themes from the three aggregate dimensions, its 

structure is not arranged by them. The focal point is labelled ‘Central Interface’, 

which is situated within the ‘Engagement’ domain; it is here that performance 

information and users combine via the proposed mechanism to produce a series of 

events. Fundamentally, it is posited that the chosen data display format (T1) affects 

the operation of this mechanism; this prospect will be extensively tested in the 

forthcoming experimental component of this study. 

Essentially, it appears that during the engagement between performance information 

and users, this interaction consistently acts as a catalyst for assumptions (T2), 

accurate or otherwise; in the case of binary comparisons, league tables and numerical 

targets, as such assumptions are affected by the unreliable nature of these formats, 

they are often unwarranted and lead to unnecessary concern about perceived 

problems, which may not exist. This is the very crux of the issue of data display; the 

chosen format appears to directly affect the nature of engagement and thereafter 

influence individuals’ choices and behaviour. 

Consequently, whilst reference-dependent formats may appear user-friendly and 

visually pleasing, they typically reduce complex data sources to simplistic 

representations of ‘improvement’ or ‘deterioration’, ‘good’ or ‘bad’ etc; this drives 

assumptions about ‘success’ or ‘failure’ in equally simplistic terms and where data 

are taken at face value, users may envisage changes, trends or trajectories which may 

be non-significant or even non-existent. Thus, negative variance from the reference 

point leads to explicit or implicit urges to improve, generating pressure to rectify 

perceived deficiencies; remedial action is then instigated, whether or not this is 

necessary. Conversely, positive variance can lead to issues of genuine concern 

within data sets being obscured by these formats and therefore overlooked. 
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Whilst binary comparisons trigger an aspiration to attain or exceed the temporal 

reference point, it appears that league tables and numerical targets each possess even 

greater power to instigate behavioural changes. League tables produce strong 

incentives to climb to higher positions and avoid being considered inferior to peers; 

this occurs despite the unstable nature of such rudimentary ranking methods. 

Similarly, the targets used within respondents’ organisations provide a precise 

aspirational ‘pass’ / ‘fail’ reference point, which if not attained, causes feelings of 

failure and induces pressure to address perceived deficiencies.  

Conversely, where SPC charts are used to present data, users tend to interpret the 

content accurately and react in a different way to how they do when engaging with 

reference-dependent formats; the natural consequence of presenting data in this way 

is that users formulate fairer assumptions about performance and thereby concentrate 

efforts towards those areas which truly warrant intervention. SPC charts also clearly 

inform users when data are statistically unremarkable, thereby reassuring them that 

tactical changes or remedial activities are not required.  

However, there is a caveat relating to the use of more complex formats; although 

they may be more reliable, users require a degree of pre-existing statistical literacy 

(T4) to engage effectively; otherwise, there is a risk of misinterpreting even these 

formats and activating a similar chain of events to that triggered by unreliable 

designs. There is also the wider issue of choosing formats; decision makers must 

possess the statistical wherewithal to recognise and select robust designs, especially 

as many seem predisposed to reject certain formats on account of them appearing 

complicated or visually displeasing. For this reason, statistical literacy is positioned 

within the model as one of the major antecedents of data display. 

Statistical literacy also looms large as a significant factor in enabling users to 

distinguish between reliable and unreliable data display formats; it can prevent 

misconceptions arising following engagement with superficial formats, as well as 

mitigate misinterpretation of robust formats. Ultimately, statistical literacy appears to 

be a primary condition capable of limiting behavioural dysfunction, as the adverse 

chain of events is halted where users are statistically aware and therefore reject 

unreliable formats from the outset.  
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However, where simplistic reference-dependent forms of data display are used, the 

‘thinking’ stage is followed by an ‘action’ stage, whereby users consistently 

misinterpret data, formulate unwarranted assumptions and enact particular types of 

adverse tendencies; furthermore, these occurrences are strongly aligned to specific 

data display formats. At the ‘thin end’ of this behavioural ‘wedge’, users 

commission further research into perceived issues to ascertain whether action is 

required; however, as the initial stimulus was unreliable, this further analysis 

represents unnecessary activity, which absorbs capacity from within the system. 

Therefore, whilst not at the more extreme end of perversity, such unwarranted 

reactions may be considered intrinsically dysfunctional. 

Alternatively (or additionally), users demand explanations and / or improvement for 

perceived failings (T5), based on the assumptions triggered by their interpretation of 

the data. Where the data display format is unreliable, this too may be classed as an 

inappropriate and potentially damaging response, as subordinates scramble to 

provide explanations for issues which may not exist. Indeed, if there is no significant 

issue present, a valid explanation is unlikely to be found; much less a basis to 

hypothesise about potential causes or solutions. In contrast, robust formats 

encourage focused inquiry where there is a valid basis for such, as well as promote 

consideration about reasons for identified patterns within the data. 

Furthermore, managers often initiate a variety of operational tactics intended to 

combat potentially non-existent issues (T6), often at the expense of valid matters of 

concern, which remain unseen and therefore unaddressed. Although likely well-

intentioned, these actions exhaust finite resources and absorb capacity unnecessarily; 

subordinates are particularly frustrated at what they perceive to be ‘knee-jerk’ 

reactions. Such responses, along with managers’ demands for improvement and 

mistaken assumptions, are consistently identified as being antecedents to 

dysfunction.
21

 Conversely, the use of SPC charts tends to promote targeted 

operational responses, as well as a reduction in ‘knee-jerk’ reactions. 

In addition to unnecessary operational deployments, simplistic formats were most 

strongly associated with more extreme forms of behavioural dysfunction and 

perversity (T7), even to the extent of unethical or unlawful acts. This closely mirrors 

                                                           
21

 These ‘Antecedents to Dysfunction’ are clearly marked with an asterix on the model. 
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instances recorded within the literature, including deliberate falsification of figures, 

unlawful searches, gaming and other acts designed to enhance standing in league 

tables or attain numerical targets. Conversely, there was nothing within the free text 

data to suggest a link between SPC charts and outright perversity; indeed, the 

commentary suggests their use actively mitigates such conduct by halting the 

described sequence of events. Therefore, the ‘Perverse / Dysfunctional Responses’ 

theme within the model is greyed out for the SPC category. 

This theme completes the path from the ‘Data Display Format’ theme to the 

phenomenon of interest and although there seems little doubt that improper 

application of any type of performance information could instigate dysfunction, the 

steps between these two themes trace a consistent path whereby engagement with 

particular formats tends to produce such behaviour; this occurs even where 

performance information users act with good intentions. It is also noticeable that the 

misguided assumptions formulated by managers act as a direct catalyst for those 

behaviours that may be considered as antecedents to dysfunction. 

Indeed, the influence (and behaviour) of senior managers was identified as a major 

antecedent (T9), both in respect of affecting the choice of formats and as an 

intermediate condition responsible for triggering broader dysfunction. As senior 

managers determine which data display formats are preferred, this can either have 

positive or negative implications for performance information use, depending on 

their selection. Furthermore, where subordinates express reservations about 

unreliable formats, these concerns are often dismissed by managers.  

A further particularly strong theme was adverse psychological impact (T8) on 

officers when binary comparisons, league tables or numerical targets are used. This 

most routinely takes the form of low morale, as well as feelings of worthlessness and 

failure that arise as a consequence of senior managers’ flawed assumptions and 

questionable decision-making (T3); perceived failure also tends to be emphasised 

and is often accompanied by explicit or implicit personal criticism and sanctions. 

Such conditions lead to a negatively-charged organisational climate, characterised by 

concern and stress.  

Additionally, for those charged with carrying out tasks in response to managers’ 

interpretation of data, this toxic climate is exacerbated by constant downward 
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pressure to explain and address perceived deficiencies, based solely on managers’ 

unfounded assumptions, which have ultimately been caused by engagement with 

faulty data display. Such pressure, along with the managers’ directives to conduct 

unnecessary operational activities, causes psychological damage and is identified as 

a primary antecedent to behavioural dysfunction. 

In respect of SPC charts however, the free text data did not find any link to the types 

of adverse psychological effects associated with the other three formats. Indeed, the 

limited narrative in this area was of opposing polarity to the other categories, even 

highlighting a small beneficial effect on psychological wellbeing. This suggests that 

the use of more robust forms of data display has advantageous implications for the 

organisational climate, as they do not tend to be associated with the types of adverse 

psychological effects caused by the use of simplistic formats. For these reasons, the 

‘Psychological Impact’ theme within the model is greyed out for the SPC category.  

With regard to attitudes towards performance information (T10), it was found that 

officers exhibited a strong sense of vocation, although many displayed negativity 

towards statistics in general. Furthermore, perceptions of a split between senior and 

frontline officers were rife, with respondents reporting that managers’ reactions to 

data are a constant cause of disaffection. None of this is conducive to an 

environment where statistical literacy and the use of reliable data display formats are 

encouraged; it perpetuates a state of disinterest (and even hostility) towards 

performance information and prolongs the use of unreliable formats, due to officers 

being unable or unwilling to challenge their use. Such attitudes combine to constitute 

one of the main antecedents affecting the choice and use of data display formats. 

4.4.3 Critical Realist Perspectives 

From a critical realist viewpoint, the second order themes depicted in the model may 

be considered as entities; of particular relevance are ‘Data Display Format’ and 

‘Performance Information User’, as it seems highly likely that there is indeed a 

mechanism operating at the nexus between these two entities. It also appears that the 

relationship between the two is necessary and contingent for the proposed 

mechanism to be activated. Each possesses internal structures, as well as powers and 

liabilities to act; however if no interaction occurs between them, the mechanism 
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remains dormant and the effects described towards the right hand side of the model 

are not produced. 

Activation of this mechanism appears to trigger cognitive processes whereby data 

display directly influences how users interpret performance data, leading to 

assumptions about performance and thereby affecting decision-making. In isolation, 

performance information does not possess an innate power to act (unlike its users), 

however when engagement occurs, the proposed mechanism produces a series of 

events, ultimately leading towards or away from behavioural dysfunction, depending 

on the data display format used.   

In respect of the overarching organisational climate and cultural context, it is 

important to recognise that this encompasses all components of the model, yet can 

also be affected by them. The notion of the overarching context exerting influence on 

the behaviour of actors, whilst acknowledging their agency and ability to influence 

the structure within which they operate, is reflective of the notion of Structure and 

Agency; influence is not unidirectional, as each condition can act upon the other, 

affecting behaviour at both the macro and micro levels.  

The overriding context therefore creates conditions that influence actors and affect 

the type of data display used; in turn, the chosen format appears to impact upon the 

operation of the mechanism, which then contributes to dysfunction. Consequently, 

although performance information users possess utility, data display appears to be a 

key factor in producing observed effects – this prospect will be further tested in the 

forthcoming experimental component of the study, which attempts to isolate data 

display from other conditions likely to exert influence on the phenomenon of 

interest, in order to assess its innate powers and liabilities. 

4.5 Summary and Interim Conclusions 

In summary therefore, the analysis highlights recurrent patterns and themes which 

suggest there is a substantial relationship between data display and behavioural 

dysfunction; the theoretical model depicts the interplay between these themes, 

demonstrating how data display acts as a pivotal factor affecting the operation of a 

postulated mechanism situated at the interface between performance information and 

users. If the data display format is unreliable, it is therefore here that it impairs this 
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interaction and causes problems downstream; furthermore, it seems that a primary 

condition capable of preventing this sequence from being triggered is pre-existing 

statistical literacy.  

The analysis therefore indicates the use of simplistic reference-dependent forms of 

data display could well be a powerful ‘upstream’ catalyst for dysfunction. It also 

finds that the use of statistically robust formats, such as SPC charts, appears to 

directly affect the polarity of the mechanism’s operation, leading to more preferable 

outcomes. Furthermore, the analysis confirms the types of behavioural dysfunction 

and unintended consequences recounted by respondents closely matches that 

reported within the literature. 

Overall, the model provides a platform from where to commence deeper exploration 

of the operation of this postulated mechanism. The interim findings to this point 

certainly indicate that data display seems capable of directly contributing toward 

behavioural dysfunction, as well as producing intermediate behaviours on the part of 

managers that act as antecedents to dysfunction. These phenomena can each be 

traced to where performance information users interact with data display, causing the 

mechanism to produce effects; this mechanics of this interaction and its impact on 

the phenomenon of interest will be further tested in Chapter Five. 
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Chapter Five 

Quantitative Analysis and Findings 

 

5.1 Introduction 

This chapter discusses the results of a series of psychometric micro-experiments 

designed to assess respondents’ interpretation of, and reactions to, depictions of 

hypothetical numeric police performance information. These are presented using a 

range of data display formats (i.e. binary comparisons, league tables, numerical 

targets, SPC charts and contextualised peer comparison charts); each of the visual 

stimuli depict comparable data sources (e.g. crime rates) and are directly 

representative of how such data are presented in UK police forces.
22

  

The narrative will discuss each question in turn, comparing and contrasting data 

produced by the tests, in order to highlight any notable patterns or tendencies. 

Primarily, this quantitative analysis aims to test the model and explore the properties 

of the postulated mechanism that seems to operate at the nexus between performance 

information and users. By ascertaining whether the output of the micro-experiments 

reflects themes and concepts identified during the qualitative analysis, the tests aim 

to establish if there is a significant relationship between particular data display 

formats and the likelihood, nature, or extent of behavioural dysfunction. 

It is acknowledged that responses to the tests could be affected by external factors, 

such as the latent influences of operational norms in respondents’ forces, or their 

levels of statistical literacy. For these reasons, the results of the experiments were 

cross-checked against variables configured to assess potential influencing factors, in 

order to isolate the direct effects of data display as much as possible. Ultimately, the 

results of these supplementary tests indicate that such conditions exerted minimal or 

no influence on responses, thereby enhancing the validity of the results. Details of 

these additional tests are reported at section 5.6.2 and thereafter. 

                                                           
22

 As stated previously, the use of contextual peer comparison charts is comparatively rare in UK 

police forces; however, their inclusion in the experiments is useful for assessing how respondents 

react in comparison to the other, more widely-used, data display formats. 
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The provenance to the variables tested derives from the literature review and is 

outlined in Chapter Three, however they also reflect recurrent behaviours identified 

during thematic analysis; for instance, respondents reported a tendency for managers 

to demand explanations for perceived deficiencies, as well as initiate 

disproportionate or unwarranted operational responses.
23

 This strengthens validity 

and provides additional assurance that the micro-experiments are properly focused 

towards assessing the presence and operation of the proposed mechanism.  

At the end of this chapter, an updated version of the theoretical process model will 

be presented, highlighting those areas where the quantitative analysis further 

assesses the themes and relationships identified during Chapter Four. This will be 

accompanied by a summary of the test results and a brief discussion about their 

implications. 

5.2 Question 1: Interpretation of the Stimulus  

The first question in each thematic block of micro-experiments assesses respondents’ 

interpretation of the data contained within respective visual stimuli. It seeks to 

establish whether users perceive trajectories or noteworthy differences between 

groups, as well as ascertain their perceptions about performance. Subsequent 

questions assess respondents’ levels of concern arising as a result of their initial 

assumptions, as well as how likely they would be to engage in various behavioural 

responses.  

5.2.1 Binary Comparisons 

The first thematic block relates to binary comparisons. As each block features an 

identical analytical approach, the content pertaining to the binary comparison 

stimulus involves enhanced commentary; results from subsequent blocks are 

reported in a more condensed fashion. After the statistics are reported for each test, 

there is a brief interpretation of those particular results in relative isolation; a more 

comprehensive summary of each section’s findings is presented at appropriate 

junctures thereafter. 

                                                           
23

 In the author’s professional experience, the behaviours described in the variables are also consistent 

with reactions observed in UK police forces when certain formats are used. 
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As previously discussed, binary comparisons involve the use of temporal reference 

points to depict apparent trends or trajectories and remain one of the most common 

forms of data display used within UK policing. The stimulus used for the binary 

comparison tests is reproduced below.  

Figure 5.1: Binary comparison stimulus 

 

From the author’s professional experience, it is commonplace for inferences to be 

drawn from the same type and level of information as that depicted in the stimulus. 

In this case, the most obvious assumption might be that crime is increasing (even 

though the difference may not be significant or part of a trend); therefore, the 

analysis will explore whether respondents do indeed tend to draw this conclusion, 

and if so, how they react as a consequence. Key questions are therefore: 

1. Will respondents tend to assume there is a trajectory and therefore select the 

‘Crime is increasing’ option? 

 

2. Will the group of respondents who select ‘Crime is increasing’ tend to enter 

higher scores in respect of their level of concern? 

 

3. Will this group of respondents tend to enact disproportionate / unwarranted 

behavioural responses?
24

 

Question 1, associated response options and frequencies are presented in Table 5.1. 

Table 5.1: Binary comparison stimulus (Question 1) 

Q1: “In respect of the crime rate, which of the following does the table appear to indicate?” 

Crime is: 

Response Frequency Percent 

Increasing 4,806 89.6% 

Decreasing 41 0.8% 

Stable 189 3.5% 

Don’t know 330 6.1% 

TOTAL 5,366 100.0% 

                                                           
24

 The questions have been grouped together here in order to demonstrate their sequential nature; 

however each one is discussed in turn by stimuli type before moving to the next. 
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The results show 89.6% of respondents (4,806 of 5,366) interpreted the stimulus to 

mean crime is increasing. A ‘goodness-of-fit’ Chi-Square test produced output of 

11960.827 (p = <0.001), indicating that this pattern of responses is significantly 

different from what could be expected through chance alone. The appropriate effect 

size estimate, Cohen’s w (see Cohen, 1988; Tapanes, 2008) was w = 1.49, which is 

categorised as a very large effect.
25

 Overall therefore, the analysis identifies a strong 

tendency for respondents to misinterpret the stimulus in the expected direction. 

 

5.2.2 League Tables 

The second experimental stimulus exposed to respondents was a league table. 

Although this format purports to depict relative performance between peers by using 

ranks as reference points, its construction is vulnerable to limitations, meaning it can 

be unsafe to draw conclusions about relative performance. Nevertheless, league 

tables are also a common form of data display used to present police performance 

information. The stimulus used in the tests is presented below. 

Figure 5.2: League table stimulus 

 

The most obvious interpretation of the stimulus might be that Team ‘D’ is 

performing poorly; therefore, the analysis will explore whether respondents do 

indeed tend to draw this conclusion, and if so, how they react as a consequence. Key 

questions are: 

1. Will respondents tend to assume Team D’s position in the league table 

equates to poor performance and therefore select the ‘Performance is poor’ 

option? 

 

                                                           
25

 The Chi-Square statistic and effect size are included within the text here in order to provide an 

explanation of their function; thereafter, they will be incorporated into data tables. 
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2. Will the group of respondents who select ‘Performance is poor’ tend to enter 

higher scores in respect of their level of concern?  

 

3. Will this group of respondents tend to enact disproportionate / unwarranted 

behavioural responses? 

Question 1, associated response options and frequencies are presented in Table 5.2. 

Table 5.2: League table stimulus (Question 1) 

Q1: “In respect of Team ‘D’s position in the table, which of the following appears to most 
accurately describe the team’s performance?”  
Performance is: 

Response Frequency Percent 

Good 41 0.8% 

Poor 2,423 45.1% 

Acceptable 281 5.2% 

Don’t know 2,629 48.9% 

TOTAL 5,374 100.0% 
 

A Chi-Square test produced output of 11960.827 (p = <0.001, w = 0.88), indicating a 

large effect. Overall, the analysis identifies two strong tendencies; respondents either 

opted for ‘Don’t know’ or misinterpreted the stimulus in the expected direction. 

5.2.3 Numerical Targets 

Earlier sections of this thesis discussed the concept of numerical targets acting as 

aspirational reference points and how variance from such reference points might 

influence assumptions about performance. Therefore, respondents were presented 

with such a target alongside the current performance level and asked to provide an 

interpretation, in order to ascertain whether this data display format does indeed tend 

to frame assumptions. The stimulus used in the tests is presented below. 

Figure 5.3: Numerical target stimulus 

 

In this case, the most obvious interpretation of the stimulus might be that 

performance is poor; therefore, the analysis will explore whether respondents do 
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indeed tend to draw this conclusion, and if so, how they react as a consequence. Key 

questions are: 

1. Will respondents tend to assume that variance from the target equates to poor 

performance and therefore select the ‘Performance is poor’ option? 

 

2. Will the group of respondents who select ‘Performance is poor’ tend to enter 

higher scores in respect of their level of concern? 

 

3. Will this group of respondents tend to enact disproportionate / unwarranted 

behavioural responses? 

Question 1, associated response options and frequencies are presented in Table 5.3: 

Table 5.3: Numerical target stimulus (Question1) 

Q1: “In respect of performance against the target, which of the following statements 
appears to be most accurate?” 
Performance is: 
 Response Frequency Percent 

Good 90 1.7% 

Poor 4,208 78.4% 

Acceptable 515 9.6% 

Don’t know 557 10.4 

TOTAL 5,370 100.0% 
 

A Chi-Square test produced output of 8254.460 (p = <0.001, w = 1.24), indicating a 

very large effect; therefore, the analysis identifies a strong tendency for respondents 

to misinterpret the stimulus in the anticipated direction. 

5.2.4 SPC Charts 

It was previously suggested that the use of SPC methodology may help promote 

accurate interpretation of numeric performance information; consequently, the 

analysis examines whether the use of SPC does indeed lead to greater accuracy of 

interpretation. The stimulus used in the tests is presented below. 
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Figure 5.4: Statistical process control chart stimulus 
26

 

 

 

Although the stimulus is visually more complex than the previous data display 

formats, it is speculated the most obvious interpretation might be that crime is stable 

(even for respondents unfamiliar with SPC); therefore, the analysis will explore 

whether respondents do indeed tend to draw this conclusion, and if so, how they 

react as a consequence. Key questions are: 

1. Will respondents tend to accurately interpret the data and therefore select the 

‘Crime is stable’ option? 

 

2. Will the group of respondents who select ‘Crime is stable’ tend to enter lower 

scores in respect of their level of concern? 

 

3. Will this group of respondents tend to be less likely to enact disproportionate 

/ unwarranted behavioural responses? 

Question 1, associated response options and frequencies are presented in Table 5.4: 
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 The stimulus is deliberately simplified; it omits numeric values so as to encourage respondents to 

make an assessment based on its general appearance (i.e. visual data pattern), rather than volume of 

recorded crimes. 
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Table 5.4: SPC Stimulus (Question1) 

Q1: “In respect of the crime rate, which of the following does the chart appear to 

indicate?” Crime is: 

Response Frequency Percent 

Increasing 333 7.4% 

Decreasing 156 3.5% 

Stable 3,689 82.3% 

Don’t know 305 6.8% 

TOTAL 4,483 100.0% 
 

A Chi-Square test produced output of 7863.171 (p = <0.001, w = 1.32), indicating a 

very large effect; consequently, the analysis identifies a strong tendency for 

respondents to accurately interpret the stimulus in the expected direction. 

5.2.5 Contextualised Peer Comparisons 

In a similar fashion to the manner in which SPC charts promote accurate data 

interpretation, it was previously suggested that equivalent methods of presenting 

comparative peer performance information may do the same. Although the 

contextualised peer comparison methodology proposed herein is not routinely used 

within UK police forces, the format was considered worthy of assessment during the 

experimental phase of this study, to examine whether this is indeed the case. The 

stimulus used in the tests is presented below. 

Figure 5.5: Contextualised peer comparison chart stimulus 
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Again, although the stimulus is visually more complex than others tested, it is 

speculated that respondents may well draw the appropriate conclusion (i.e. Team 

‘D’s performance is not significantly different from the peer group), and therefore 

select the ‘Performance is acceptable’ option. This is despite Team ‘D’ being in the 

same position as it was within the league table stimulus (i.e. ‘bottom’). 

Consequently, the analysis will examine whether respondents do indeed tend to draw 

this conclusion, and if so, how they react as a consequence.  Key questions are: 

1. Will respondents tend to accurately interpret the chart and therefore select the 

‘Performance is acceptable’ option? 

 

2. Will the group of respondents who select ‘Performance is acceptable’ tend to 

enter lower scores in respect of their level of concern? 

 

3. Will this group of respondents tend to be less likely to enact disproportionate 

/ unwarranted behavioural responses? 

Question 1, associated response options and frequencies are presented in Table 5.5: 

Table 5.5: Contextualised peer comparison stimulus (Question 1) 

Q1: “In respect of Team ‘D’s position in the chart, which of the following appears to most 
accurately describe the team’s performance?”  
Performance is: 

Response Frequency Percent 

Good 315 7.1% 

Poor 593 13.3% 

Acceptable 2,985 66.9% 

Don’t know 571 12.8% 

TOTAL 4,464 100.0% 
 

A Chi-Square test produced output of 4216.233 (p = <0.001, w = 0.94), indicating a 

large effect. Overall, therefore, the analysis identifies a strong tendency for 

respondents to accurately interpret the stimulus in the expected direction. 

5.2.6 Question 1: Summary of Findings 

With the exception of the league table stimulus, respondents tended to interpret the 

stimuli in the anticipated direction; this suggests performance information users 

accept at face value whatever data display appears to convey, whether or not a 

particular format may be considered reliable; this tendency evidently extends to 
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engagement with formats that depict variance from isolated reference points and 

applies even where insufficient information is provided to draw any meaningful 

conclusions.  

Furthermore, in the cases of the first three stimuli, this occurred even though such 

scant information was provided that the appropriate response should have been 

‘Don’t know’. It was also notable that respondents tended to accurately interpret the 

latter two stimuli, even though they were more visually complex. In the case of the 

league table stimulus, a large proportion of respondents selected ‘Don’t know’, 

whilst a similar proportion recorded an interpretation in the expected direction for 

the stimulus; potential reasons for this will be explored in due course.  

The results also reflect output of the thematic analysis; robust data display formats 

were found to promote greater accuracy of interpretation, whilst simplistic formats 

consistently misled users. The findings also confirm that the perception of negative 

variance from a reference point does indeed cause performance information users to 

envisage deficiencies. This suggests the interaction between performance 

information and users is pivotal in affecting their subsequent cognitive processes; a 

prospect first encountered during the thematic analysis. 

Finally, these experiments demonstrate users tend to formulate unreliable 

assumptions when interacting with certain formats; this also reflects the findings of 

the thematic analysis and indicates that data display could exert a direct influence on 

the operation of the proposed mechanism. Subsequent tests will assess the nature and 

strength of potential effects on performance information users’ behaviour and 

whether their reactions may ultimately contribute towards behavioural dysfunction. 

5.3 Question 2: Effect of Interpretation on Levels of Concern  

The previous tests were designed to solely assess respondents’ interpretation of the 

various data display formats and their propensity to draw conclusions even when 

presented with limited information. Subsequent tests aim to explore how respondents 

react as a consequence of their assumptions about performance, beginning with an 

assessment of whether their interpretations induce feelings of concern. Data were 

captured on a 5-point Likert-type scale; again, the question and statistics pertaining 

to each format are presented in turn. 
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5.3.1 Binary Comparisons 

Question 2, associated response options and frequencies for the binary comparison 

stimulus are presented in Table 5.6: 

Table 5.6: Binary comparison stimulus (Question 2) 

Q2: “As a result of the information contained in the table, how likely is it that you would 
feel concerned about the crime rate?” 

Response Frequency Percent 

Very unlikely 182 3.5% 

Unlikely 1,156 22.0% 

Don’t know 532 1.1% 

Likely 2,719 51.7% 

Very likely 667 12.7 

TOTAL 5,256 100.0% 
 

Skewness was found to be -0.600 (weighting towards higher levels of concern) and a 

Chi-Square test produced output of 3,772.096 (p = <0.001, w = 0.85), signifying a 

large effect. Furthermore, a Pearson’s Chi-Square test produced output of 896.011 (p 

= <0.001), indicating there is a significant relationship between the variables in 

Questions 1 and 2. The appropriate measure of effect size for this test is Cramer’s V 

statistic, which was found to be 0.238, indicating a small-to-medium effect.
27

 

A new variable was then computed to enable groups to be compared using the Mann-

Whitney U test for independent samples. Respondents who selected the ‘Increasing’ 

option in Question 1 were placed into one group, whilst those who chose any of the 

remaining options were coded into a separate group. The objective was to establish if 

a significant difference exists between the two groups; i.e. are those who interpret 

the stimulus to mean crime is increasing more likely to record higher levels of 

concern than other respondents?  

This test produced statistically significant results (p = <0.001, r = 0.27) with the 

group who believed crime was increasing displaying a higher mean rank (2,757) than 

the group who chose other options (1,501); therefore, members of this group were 

significantly more likely to experience higher levels of concern than other 

respondents.  

                                                           
27

 1. For all Cramer’s V effect size statistics, the p value is identical to that reported within the 

relevant test. 2. The Pearson’s Chi-Square statistic and effect size are accompanied by an explanation 

of their function; thereafter, they will simply be reported alongside the other results. 
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5.3.2 League Tables 

Question 2, associated response options and frequencies for the league table stimulus 

are presented in Table 5.7: 

Table 5.7: League table stimulus (Question 2) 

Q2: “As a result of the information contained in the table, how likely is it that you would 
feel concerned about Team ‘D’s performance?” 
 
Response Frequency Percent 

Very unlikely 215 3.1% 

Unlikely 604 11.5% 

Don’t know 1,554 29.7% 

Likely 2,064 39.5% 

Very likely 794 15.2% 

TOTAL 5,231 100.0% 
 

Skewness was found to be -0.486 (weighting towards higher levels of concern) and a 

Chi-Square test produced output of 2,144.730 (p = <0.001, w = 0.64), indicating a 

large effect. A Pearson’s Chi-Square test produced output of 2,547.806 (p = <0.001, 

V = 0.403), denoting a significant relationship between the variables in Questions 1 

and 2, with a medium-to-large effect. 

A Mann-Whitney U test was then conducted to establish if a significant difference 

exists in respect of levels of concern between those who believed Team ‘D’s 

performance was poor and other respondents. This test produced statistically 

significant results (p = <0.001, r = 0.58) with the group who believed performance 

was poor displaying a higher mean rank (3,531), compared to the group who chose 

the other options (1,861). Therefore, this group was significantly more likely to 

exhibit higher levels of concern than other respondents.  

5.3.3 Numerical Targets 

Question 2, associated response options and frequencies for the numerical target 

stimulus are presented in Table 5.8. 
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Table 5.8: Numerical target stimulus (Question 2) 

Q2: “As a result of the information contained in the table, how likely is it that you would 
feel concerned about performance?” 
 
 
Response Frequency Percent 

Very unlikely 155 3.0% 

Unlikely 519 9.9% 

Don’t know 409 7.8% 

Likely 2,591 49.5% 

Very likely 1,558 29.8% 

TOTAL 5,232 100.0% 
 

Skewness was -1.106 (weighting towards higher levels of concern) and a Chi-Square 

test produced output of 3,943.566 (p = <0.001, w = 0.87), denoting a large effect. A 

Pearson’s Chi-Square test produced output of 2,068.058 (p = <0.001, V = 0.363), 

indicating there is a significant relationship between the variables in Questions 1 and 

2, with a medium effect. 

A Mann-Whitney U test was then conducted to establish if a significant difference 

exists in respect of levels of concern between those who believed performance was 

poor and other respondents. This test produced statistically significant results (p = 

<0.001, r = 0.45) with the group who believed performance was poor displaying a 

higher mean rank (2,953) than the group who chose the other options (1,355). 

Therefore, members of this group were significantly more likely to experience higher 

levels of concern than other respondents.  

5.3.4 SPC Charts 

Question 2, associated response options and frequencies for the SPC chart stimulus 

are presented in Table 5.9. 

Table 5.9: SPC stimulus (Question 2) 

Q2: “As a result of the information contained in the chart, how likely is it that you would 
feel concerned about the crime rate?” 
 
 
 

Response Frequency Percent 

Very unlikely 548 12.3% 

Unlikely 2,606 58.6% 

Don’t know 582 13.1% 

Likely 651 14.6% 

Very likely 62 1.4% 

TOTAL 4,449 100.0% 
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Skewness was 0.826 (weighting towards lower levels of concern); a Chi-Square test 

produced output of 4,382.096 (p = <0.001, w = 0.99), signifying a large effect. A 

Pearson’s Chi-Square test produced output of 1,263.020 (p = <0.001, V = 0.308), 

indicating there is a significant relationship between the variables in Questions 1 and 

2, with a medium effect. 

A Mann-Whitney U test was then conducted to establish if a significant difference 

exists in respect of levels of concern between those who believed crime was stable 

and other respondents. This test produced statistically significant results (p = <0.001, 

r = 0.33) with the group who believed crime was stable displaying a lower mean 

rank (2,053) than the group who chose the other options (3,030). Therefore, 

members of this group were significantly more likely to experience lower levels of 

concern than other respondents.  

5.3.5 Contextualised Peer Comparisons 

Question 2, associated response options and frequencies for the contextualised peer 

comparison stimulus are presented in Table 5.10. 

Table 5.10: Contextualised peer comparison stimulus (Question 2) 

Q2: “As a result of the information contained in the chart, how likely is it that you would 
feel concerned about Team ‘D’s performance?” 
 
Response Frequency Percent 

Very unlikely 449 10.1% 

Unlikely 2,303 52.1% 

Don’t know 680 15.4% 

Likely 834 18.9% 

Very likely 158 3.6% 

TOTAL 4,424 100.0% 
 

Skewness was 0.650 (weighting towards lower levels of concern) and a Chi-Square 

test produced output of 3,135.143 (p = <0.001, w = 0.84), indicating a large effect. A 

Pearson’s Chi-Square test produced output of 3,553.790 (p = <0.001, V = 0.517), 

denoting a significant relationship between the variables in Questions 1 and 2, with a 

large effect. 

A Mann-Whitney U test was then conducted to establish if a significant difference 

exists in respect of levels of concern between those who believed Team ‘D’s 
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performance was acceptable and other respondents. This test produced statistically 

significant results (p = <0.001, r = 0.38) with the group who believed performance 

was acceptable displaying a lower mean rank (1,902) than the group who chose the 

other options (2,844). Therefore, those in this group were significantly more likely to 

exhibit lower levels of concern than other respondents.  

5.3.6 Question 2: Summary of Findings 

The tests in this section produced significant findings which demonstrate a strong 

relationship between respondents’ initial interpretation of the data and subsequent 

levels of concern. Again, regardless of the reliability of a particular data display 

format, respondents formulate assumptions as a result of what it purports to depict; 

this appears to be directly responsible for causing either substantially elevated or 

reduced levels of concern. 

For the binary comparisons, league tables and numerical targets stimuli, respondents 

consistently recorded elevated levels of concern due to being misled by these 

formats; conversely, as the SPC chart and contextualised peer comparison stimuli 

depicted stable patterns, the majority of respondents were able to recognise this and 

therefore did not exhibit undue concern.  

However, it is pertinent to acknowledge that a stable data set depicting crime rates 

should not necessarily assuage concern about crime – for example, the crime rate 

could be so high that its sheer volume induces concern, or the type of crime might be 

so alarming that even a stable pattern would invite disquiet (this prospect is touched 

upon in Section 7.5). Nevertheless, the aim of these tests is to specifically assess how 

respondents react to data display and it is apparent that where patterns do not depict 

deterioration or elements of apparent significance, associated concern is militated.  

These findings therefore not only confirm a relationship between data display and 

interpretation, but also establish a further strong association between users’ 

perceptions about performance and consequent levels of concern. The output of the 

tests further supports the likelihood of there being a mechanism operating with 

contrasting polarities, the direction of which seems largely dependent on the type of 

data display format being utilised.  
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5.4 Question 3: Behavioural Responses  

This section examines whether users’ interpretations, assumptions and levels of 

concern impact on their behavioural responses, and if so, whether they tend to 

engage in conduct likely to act as antecedents to dysfunction. As the thematic 

analysis found that the types of adverse behaviours listed in Question 3 were 

strongly associated with particular data display formats, the forthcoming tests aim to 

establish a) whether there is indeed a substantial link between certain formats and 

greater likelihood of dysfunctional responses, and b) whether the operation of the 

proposed mechanism may be a primary factor in producing such reactions. 

5.4.1 Binary Comparisons 

Respondents were therefore exposed to the binary comparison stimulus once more 

and asked: 

Q3. “As a result of the information contained in the table, how likely is it that 

you would respond as follows?” 

They were then provided with a list of behaviours and invited to record responses on 

a series of 5-point Likert-type scales, as below.  

1. Do nothing.
28

 

2. Ask for an explanation about performance. 

3. Communicate an expectation there should be an improvement. 

4. Initiate an operational response (e.g. commission further research, change 

tactics, deploy resources).  

Where performance information users engage with unreliable forms of data display, 

the latter three behaviours have been shown to act as antecedents to dysfunction. 

Therefore during these tests, such responses are designated as ‘disproportionate / 

unwarranted behavioural responses’, or ‘DUBR’. Results for the four individual 

variables pertaining to the binary comparison stimulus are provided in in Table 5.11, 

followed by detailed analysis of the aggregated DUBR variable (N = 4,917).  

 

                                                           
28

 The variable “Do nothing” was reverse-coded to enable aggregation of the variables pertaining to 

this question. 
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Table 5.11: Question 3 variables data table (Binary Comparisons)
29

 

Variable Median Skewness Spearman’s rho 

Do nothing 2 (unlikely) 0.928 -0.479 (p = <.001) 

Ask for an 
explanation 

4 (likely) -0.938 0.420 (p = <.001) 

Demand 
improvement 

4 (likely) -0.402 0.526 (p = <.001) 

Operational 
response 

4 (likely) -0.460 0.460 (p = <.001) 

 

The table shows each central tendency leans towards DUBR. Furthermore, the 

Spearman’s rho statistic indicates each variable correlates strongly with the ‘level of 

concern’ variable, and in the expected direction. In respect of the aggregated 

variable, skewness was -0.759 (weighting towards higher levels of DUBR) and a 

Chi-Square test produced output of 3,717.634 (p = <0.001, w = 0.87), indicating a 

large effect. The results of analysis of associations between DUBR and output of 

previous tests also show significant relationships between variables at Questions 1 

and 3, as well as those at 2 and 3, as below:  

 

Table 5.12: Question 3 aggregated variable statistics table (Binary Comparisons) 

Pearson’s Chi-Square 
(variables in Questions 1 and 3) 

387.045 (p = <0.001, V = 0.162)  

(small effect size) 

Pearson’s Chi-Square 
(variables in Questions 2 and 3) 

3683.679 (p = <0.001, V = 0.433) 

(medium-to-large effect size) 

Spearman’s rho (variables in 
Questions 2 and 3) 0.609 (p = <0.001) (strong positive correlation) 

 

A Mann-Whitney U test was then conducted to establish whether those who 

interpreted the stimulus to mean crime was increasing responded significantly 

differently to other respondents when presented with the options in Question 3. This 

test produced statistically significant results (p = <0.001, r = 0.22), with the group 

who believed crime was increasing displaying a higher mean rank (2,563) than the 

group who chose the other options (1,546). Therefore, members of this group were 

significantly more likely to enact DUBR than other respondents.  

                                                           
29

 The median is reported, as these are the results of non-parametric testing. 
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A further Mann-Whitney U test was conducted to establish whether there was a 

significant difference between those who selected ‘Very unlikely’ or ‘Unlikely’ at 

Question 2 (likelihood of concern), versus those who chose ‘Likely’ or ‘Very likely’, 

when presented with the options in Question 3. The results were statistically 

significant (p = <0.001, r = 0.55) with a large effect size; those who exhibited higher 

levels of concern displayed a higher mean rank (2,645) than others (1,095). 

Therefore, respondents who recorded higher levels of concern exhibited the greatest 

tendency to initiate DUBR. 

5.4.2 League Tables 

Respondents were presented with the same options as previously, and asked: 

Q3. “As a result of the information contained in the table, and specifically in 

relation to Team ‘D’, how likely is it that you would respond as follows?” 

Statistics for individual variables are produced in Table 5.13 (N = 4,927).  

Table 5.13: Question 3 variables data table (League tables) 

Variable Median Skewness Spearman’s rho 

Do nothing 2 (unlikely) 0.935 -0.469 (p = <0.001) 

Ask for an 
explanation 

4 (likely) -1.257 0.437 (p = <0.001) 

Demand 
improvement 

3 (Don’t know) -0.423 0.610 (p = <0.001) 

Operational 
response 

4 (likely) -0.565 0.377 (p = <0.001) 

 

The table shows each central tendency is weighted towards DUBR. Additionally, the 

Spearman’s rho statistic shows each variable correlates strongly with the ‘level of 

concern’ variable at Question 2, and in the anticipated direction. In respect of the 

aggregated variable, skewness was -0.778 (weighting towards higher levels of 

DUBR) and a Chi-Square test produced output of 4,404.24 (p = <0.001, w = 0.95), 

indicating a large effect. Further tests for associations between DUBR and output of 

previous tests also show significant relationships between variables, as below:  
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Table 5.14: Question 3 aggregated variable statistics table (League tables) 

Pearson’s Chi-Square (variables 
in Questions 1 and 3) 

1151.81 (p = <0.001, V = 0.279)  

(small-to-medium effect size) 

Pearson’s Chi-Square (variables 
in Questions 2 and 3) 

4222.822 (p = <0.001, V = 0.463) 

(medium-to-large effect size) 

Spearman’s rho (variables in 
Questions 2 and 3) 

0.622 (p = <0.001) (strong positive 

correlation) 
 

A Mann-Whitney U test was then conducted to establish whether those who 

interpreted the stimulus to mean Team ‘D’s performance was poor responded 

significantly differently to other respondents. This test produced statistically 

significant results (p = <0.001, r = 0.43), with the group who believed performance 

was poor displaying a higher mean rank (3,126) than the group who selected the 

other options (1,915). Therefore, members of this group were significantly more 

likely to initiate DUBR than other respondents.  

As previously, a further Mann-Whitney U test was conducted to establish whether 

there were significant differences in how different groups from Question 2 

responded to Question 3. The results were statistically significant (p = <0.001, r = 

0.52) with a large effect size; those who exhibited higher levels of concern displayed 

a higher mean rank (2,014) than others (754). Again, therefore, respondents who 

recorded higher levels of concern exhibited the greatest tendency to initiate DUBR. 

5.4.3 Numerical Targets 

Respondents were presented with the same options as previously, and asked: 

Q3. “As a result of the information contained in the table, how likely is it that 

you would respond as follows?” 

Statistics for individual variables are produced in Table 5.15 (N = 4,927). 

 

 

 

 



197 
 

Table 5.15: Question 3 variables data table (Numerical targets) 

Variable Median Skewness Spearman’s rho 

Do nothing 2 (unlikely) 1.457 -0.521 (p = <0.001) 

Ask for an 
explanation 

4 (likely) -1.531 0.516 (p = <0.001) 

Demand 
improvement 

4 (likely) -0.938 0.574 (p = <0.001) 

Operational 
response 

4 (likely) -1.110 0.458 (p = <0.001) 

 

Again, all central tendencies are weighted towards DUBR; furthermore, the 

Spearman’s rho statistic indicates each variable correlates strongly with the ‘level of 

concern’ variable, and in the anticipated direction. With regard to the aggregated 

variable, skewness was -1.244 (weighting towards higher levels of DUBR) and a 

Chi-Square test produced output of 4,424.04 (p = <0.001, w = 1.00), indicating a 

large effect. Additional tests for associations between DUBR and output of previous 

tests also show significant relationships between variables, as below:  

Table 5.16: Question 3 aggregated variable statistics table (Numerical targets) 

Pearson’s Chi-Square (variables 
in Questions 1 and 3) 

1084.425 (p = <0.001, V = 0.271)  

(small-to-medium effect size) 

Pearson’s Chi-Square (variables 
in Questions 2 and 3) 

4261.809 (p = <0.001, V = 0.465) 

(medium-to-large effect size) 

Spearman’s rho (variables in 
Questions 2 and 3) 0.647 (p = <0.001) (strong positive correlation) 

 

A Mann-Whitney U test was conducted to establish whether those who interpreted 

the stimulus to mean performance was poor responded significantly differently to 

others. This test produced statistically significant results (p = <0.001, r = 0.38), with 

the group who believed performance was poor displaying a higher mean rank (2,737) 

than those who selected other options (1,387). Therefore, members of this group 

were significantly more likely to enact DUBR.  

A further Mann-Whitney U test was then conducted to establish whether there were 

significant differences in how different groups from Question 2 responded to 

Question 3. The results were statistically significant (p = <0.001, r = 0.45) with a 

large effect size; those who exhibited higher levels of concern displayed a higher 



198 
 

mean rank (2,508) than others (742); therefore respondents who recorded higher 

levels of concern exhibited the greatest tendency to initiate DUBR. 

5.4.4 SPC Charts 

Respondents were presented with the same options as previously, and asked: 

Q3. “As a result of the information contained in the chart, how likely is it 

that you would respond as follows?” 

Statistics for individual variables are produced in Table 5.17 (N = 4,738). 

Table 5.17: Question 3 variables data table (SPC charts) 

Variable Median Skewness Spearman’s rho 

Do nothing 3 (Don’t know) 0.117 -0.469 (p = <0.001) 

Ask for an 
explanation 

3 (Don’t know) 0.006 0.492 (p = <0.001) 

Demand 
improvement 

3 (Don’t know) 0.123 0.509 (p = <0.001) 

Operational 
response 

3 (Don’t know) -0.108 0.447 (p = <0.001) 

 

The results are noticeably less skewed than the output observed for the previous data 

display formats. Respondents still displayed a slight reluctance to ‘Do nothing’ (a 

condition identified during thematic analysis) and a tendency to ‘Initiate an 

operational response’ (albeit with much greater restraint than previously observed); 

however, central tendencies were found to be either in the expected direction, or 

markedly more balanced than previously. Furthermore, the Spearman’s rho statistic 

confirms that each variable correlates strongly with the ‘level of concern’ variable.  

In respect of the aggregated variable, skewness was -0.144 (marginal weighting 

towards higher levels of DUBR) and a Chi-Square test produced output of 2,806.181 

(p = <0.001, w = 0.80), indicating a large effect. Additional tests for associations 

between DUBR and output of previous tests also confirm significant relationships 

between variables, as below: 
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Table 5.18: Question 3 aggregated variable statistics table (SPC charts) 

Pearson’s Chi-Square (variables 
in Questions 1 and 3) 

661.828 (p = <0.001, V = 0.224)  

(small effect size) 

Pearson’s Chi-Square (variables 
in Questions 2 and 3) 

3796.792 (p = <0.001, V = 0.466) 

(medium-to-large effect size) 

Spearman’s rho (variables in 
Questions 2 and 3) 0.593 (p = <0.001) (strong positive correlation) 

 

A Mann-Whitney U test was conducted to establish whether those who interpreted 

the stimulus to mean crime was stable responded significantly differently to others. 

This test produced statistically significant results (p = <0.001, r = 0.22), with the 

group who believed crime was stable displaying a lower mean rank (2,065) than 

those who selected other options (2,778). Therefore, members of this group were 

significantly less likely to enact DUBR.  

A further Mann-Whitney U test was then conducted to establish whether there were 

significant differences in how different groups from Question 2 responded to 

Question 3. The results were statistically significant (p = <0.001, r = 0.52) with a 

large effect size; those who exhibited lower levels of concern displayed a lower 

mean rank (1,636) than others (3,112); therefore respondents who recorded lower 

levels of concern were significantly less likely to initiate DUBR. 

5.4.5 Contextualised Peer Comparisons 

Respondents were presented with the same options as previously, and asked: 

Q3. “As a result of the information contained in the chart, and specifically in 

relation to Team ‘D’, how likely is it that you would respond as follows?” 

Statistics for individual variables are produced in Table 5.19 (N = 4,372). 

Table 5.19: Question 3 variables data table (Contextualised peer comparisons) 

Variable Median Skewness Spearman’s rho 

Do nothing 3 (Don’t know) 0.146 -0.490 (p = <0.001) 

Ask for an 
explanation 

4 (likely) -0.289 0.556 (p = <0.001) 

Demand 
improvement 

3 (Don’t know) -0.012 0.601 (p = <0.001) 

Operational 
response 

3 (Don’t know) -0.070 0.486 (p = <0.001) 
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Again, central tendencies were more balanced than those pertaining to the first three 

data display formats, although respondents still displayed a slight reluctance to ‘Do 

nothing’ and a tendency to ‘Initiate an operational response’ (albeit with comparative 

restraint). As previously, the Spearman’s rho statistic indicates each variable 

correlates strongly with the ‘level of concern’ variable.  

For the aggregated variable, skewness was -0.226 (marginal weighting towards 

higher levels of DUBR) and a Chi-Square test produced output of 2,571.030 (p = 

<0.001, w = 0.77), denoting a large effect. Additional tests for associations between 

DUBR and output of previous tests also show significant relationships between 

variables, as below:  

Table 5.20: Question 3 aggregated variable statistics table (Contextualised peer 

comparisons) 

Pearson’s Chi-Square 
(variables in Questions 1 and 3) 

1421.217 (p = <0.001, V = 0.329)  

(medium effect size) 

Pearson’s Chi-Square 
(variables in Questions 2 and 3) 

 4602.534 (p = <0.001, V = 0.513) 

(large effect size) 

Spearman’s rho (variables in 
Questions 2 and 3) 0.650 (p = <0.001) (strong positive correlation) 

 

A Mann-Whitney U test was conducted to establish whether those who interpreted 

the stimulus to mean Team ‘D’s performance was acceptable responded significantly 

differently to others. This test produced statistically significant results (p = <0.001, r 

= 0.23), with the group who believed performance was acceptable displaying a lower 

mean rank (1,982) than those who chose other options (2,605). Therefore, members 

of this group were significantly less likely to enact DUBR.  

A further Mann-Whitney U test was then conducted to establish whether there were 

significant differences in how different groups from Question 2 responded to 

Question 3. The results were statistically significant (p = <0.001, r = 0.61) with a 

large effect size; those who exhibited lower levels of concern displayed a lower 

mean rank (1,461) than others (2,944); therefore respondents who recorded lower 

levels of concern were significantly less likely to initiate DUBR. 
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5.4.6 Question 3: Summary of Findings 

The tests in this section identify strong tendencies that indicate the degree and 

polarity of behavioural responses are firmly linked to the type of data display format 

used. Significant relationships were identified between variables, which suggest 

performance information users’ initial interpretation of data directly influences 

subsequent choices and outcomes. The apparent effect on decision-making echoes 

what was discovered during thematic analysis and confirms data display appears to 

exert a direct influence on users’ thought processes and behaviour. 

Notably, considerable differences in the extent of disproportionate / unwarranted 

behavioural responses were observed when users engaged with different formats; in 

respect of binary comparisons, league tables and numerical targets, respondents 

consistently recorded high levels of adverse behavioural tendencies, whereas with 

SPC charts and contextualised peer comparisons, this effect was comprehensively 

moderated. 

Furthermore, the contrasting polarity amidst the results reflects that of the sentiment 

analysis, which found substantial alignment between negative effects and the use of 

reference-dependent formats, alongside more positive effects where statistically 

robust forms of data display were employed. Similarly, thematic analysis identified 

recurrent themes involving antecedents to dysfunction when simplistic formats were 

used; the experiments found these exact same behaviours were significantly more 

likely to occur when respondents engaged with these formats.  

5.5 Regression Analysis 

In order to further assess the apparent relationships between the identified tendencies 

at Question 3 and the patterns observed amongst other variables, regression analysis 

was then conducted (see Field, 2013, pp.760-813).
30

 Binary logistic regression was 

considered the most appropriate method, as the outcome variable is conceptualised 

as a categorical dichotomy, enabling assessments to be made about which of two 

groups an individual is likely to belong to.  

                                                           
30

 The regression analysis conducted for the binary comparisons stimulus is reported in a narrative 

fashion, in order to provide explanation and transparency regarding the procedure; output for the other 

data display formats is tabulated. 
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Furthermore, this type of regression is suited to the non-parametric data generated by 

the survey instrument, as it makes no assumptions about the distribution of the 

predictor variables
31

 and is capable of handling categorical predictors, such as the 

nominal descriptors in Question 1 (Brace et al, 2009). 

Firstly, a dependent variable was generated by recoding the aggregate variable for 

‘behavioural response’ from Question 3, as follows: 

1. The ‘Don’t know’ option was removed. 

2. Values between 4 and 10 inclusive were recoded as 1; values between 11 and 

16 inclusive were recoded as 2.
32

  

The dependent variable is therefore conceptualised as respondents’ tendency to enact 

disproportionate / unwarranted behavioural responses (DUBR).  

Individual categorical variables were computed for each of the four options in 

Question 1 (i.e. ‘Increasing’, ‘Decreasing’, ‘Stable’, and ‘Don’t know’). This was 

done in order to assess the strength of each condition as a predictor for 

disproportionate / unwarranted behavioural responses. These variables were placed 

alongside the ‘level of concern’ variable produced at Question 2, and binary logistic 

regression was conducted against the dependent variable ‘DUBR’. 

5.5.1 Binary Comparisons 

Following the style of previous commentary on the quantitative analysis, the 

narrative pertaining to the first stimulus tested is more descriptive than subsequent 

blocks, whereupon results are reported relatively parsimoniously. With regard to the 

binary comparison stimulus, a total of 3,334 cases were analysed and the model was 

found to significantly predict behavioural responses, with a medium effect size 

(omnibus Chi-Square = 1001.406, p = <0.001, Nagelkerke’s R
2
 approximation = 

                                                           
31

 Whilst being fully cognisant of the critical realist perspective on ‘prediction’, the terms ‘predictor 

variable’ and ‘dependent variable’ are used here simply as terms integral to regression analysis. 
 
32

 This procedure produced a new variable with a range between 4 and 16. The rationale for removing 

the ‘Don’t know’ option was to enable generation of a binary grouping variable that categorises a 

greater or lesser tendency to enact disproportionate / unwarranted behavioural responses – it would 

therefore be inappropriate for the mid-point of the original scales in Question 3 (i.e. ‘Don’t know’) to 

contribute towards a dependent variable specifically designed to establish likelihood of action. 
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0.387).
33

 A Hosmer and Lemeshow test confirmed the model fits the data well (Chi-

Square = 2.869, p = 0.412); this statistic, which is a test of the null hypothesis that 

the model is a good fit, was significant due to the p value being well in excess of 

0.05 (see Brace et al, 2009, p.332; Field, 2013, pp.765, 876). 

The model correctly predicted 87.6% of respondents likely to enact disproportionate 

/ unwarranted behavioural responses and 68.2% of those unlikely to do so. Overall, 

82.9% of predictions were accurate. Therefore, the model is considered highly 

effective at predicting when respondents are likely to enact DUBR, whilst being 

slightly less accurate at predicting when they are unlikely to do so. 

Of the categorical variables derived from Question 1, only ‘Crime is increasing’ was 

found to be a significant predictor (Wald = 18.125, p = <0.001), along with the ‘level 

of concern’ variable (Wald = 672.038, p = <0.001). Furthermore, as the Wald 

statistic indicates whether the b coefficient for each predictor is significantly 

different from zero (Field, 2013, p.784), it can be concluded that these two variables 

appear most useful in predicting the DUBR dependent variable.  

The model underwent two further iterations, following the principles of parsimony 

(Field 2013, p.768); non-significant predictors were stripped away to produce the 

optimal model; this confirmed that the variables ‘Crime is increasing’ and ‘level of 

concern’ reliably predicted the DUBR dependent variable. Again, N = 3,334, with 

the model significantly predicting outcomes, and a medium effect size (omnibus Chi-

Square = 995.805, p = <0.001, Nagelkerke’s R
2
 approximation = 0.386). A Hosmer 

and Lemeshow test confirmed a good fit (Chi-Square = 3.045, p = 0.385). 

This iteration of the model correctly predicted 87.7% of those respondents likely to 

enact DUBR and 68.1% of those unlikely to do so. Overall, 83.0% of predictions 

were accurate. Therefore, this iteration is marginally more accurate than the original 

configuration and may be considered optimal in terms of parsimony.  

It was established that the model significantly predicts the likelihood of DUBR being 

enacted as a consequence of the way respondents interpreted the stimulus. Where 

                                                           
33

 Nagelkerke’s R
2
 approximation is reported as the measure of the model’s effect size in preference 

to Cox and Snell’s R
2 

approximation as, unlike the latter, it is capable of reaching a maximum value 

of 1, thereby enabling clearer interpretation (see Field, 2013, pp.765-766). 
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respondents believed crime to be increasing, the Exp(B) statistic indicates there was 

an increase in the odds of DUBR being enacted by a factor of 1.864 (95% CI = 1.353 

and 2.567) for each unit increase in this predictor variable. For each unit increase in 

the ‘level of concern’ predictor variable, there was an increase in the odds of DUBR 

being enacted by a factor of 3.223 (95% CI = 2.951 and 3.520). 

5.5.2 League Tables 

In respect of the league table stimulus, regression was conducted following the same 

procedure as previously. The analysis produced a model that established the only 

significant predictors were the variable ‘Performance is poor’ from Question 1 and 

the ‘level of concern’ variable from Question 2. Consequently, further regression 

was conducted under the principles of parsimony, using these two variables. Output 

from this optimal model is displayed in Table 5.21. 

Table 5.21: League Tables Regression Analysis Data Table 

N 2,775 

Omnibus Chi-Square 

824.392 

(p = <0.001, Nagelkerke’s R
2
 approximation = 0.424) 

(Medium effect size) 

Hosmer and Lemeshow 
statistic Chi-Square = 4.600, p = 0.467  

Predictive accuracy (DUBR 
likely) 93.1% 

Predictive accuracy (DUBR 
unlikely) 57.4% 

Overall predictive accuracy 86.8% 

Significant predictor variables 

Q1. ‘Performance is poor’  

Wald = 5.935, p = <0.001, Exp(B) = 1.775  

(95% CI = 1.356 – 2.235) 

Q2. ‘Level of concern’  

Wald = 402.680, p = <0.001, Exp(B) = 3.361  

(95% CI = 2.990 – 3.778) 
 

The results show that the model significantly predicts the likelihood of DUBR. 

Where respondents believed performance to be poor, there was an increase in the 

odds of DUBR being enacted by a factor of 1.775 for each unit increase in this 
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predictor variable. For each unit increase in the ‘level of concern’ predictor variable, 

there was an increase in the odds of DUBR being enacted by a factor of 3.361. 

5.5.3 Numerical Targets 

In respect of the numerical target stimulus, regression produced a model that 

established the only significant predictors were the ‘Performance is poor’ variable 

from Question 1 and the ‘level of concern’ variable from Question 2. Consequently, 

further regression was conducted using these two variables; output from the optimal 

model is displayed in Table 5.22. 

Table 5.22: Numerical Targets Regression Analysis Data Table 
34

 

N 3,834 

Omnibus Chi-Square 

873.468 

(p = <.001, Nagelkerke’s R
2
 approximation = 0.420) 

(Medium effect size) 

Hosmer and Lemeshow 
statistic Chi-Square = 8.812, p = 0.032  

Predictive accuracy (DUBR 
likely) 96.4% 

Predictive accuracy (DUBR 
unlikely) 47.5% 

Overall predictive accuracy 91.4% 

Significant predictor variables 

Q1. ‘Performance is poor’  

Wald = 6.299, p = 0.012, Exp(B) = 1.457  

(95% CI = 1.086 – 1.955) 

Q2. ‘Level of concern’  

Wald = 495.826, p = <0.001, Exp(B) = 3.816  

(95% CI = 3.391 – 4.293) 
 

It can be seen that the model significantly predicts the likelihood of DUBR. Where 

respondents believed performance to be poor, there was an increase in the odds of 

DUBR being enacted by a factor of 1.457 for each unit increase in this predictor 

variable. For each unit increase in the ‘level of concern’ predictor variable, there was 

an increase in the odds of DUBR being enacted by a factor of 2.990. 

                                                           
34

 It is observed that the output from the Hosmer and Lemeshow test suggests some data do not 

significantly fit the model. Whilst this is acknowledged, Wuensch (2014) warns this test is susceptible 

to producing significant results even where the fit is good, and particularly where the sample size is 

large. In any case, the model was highly effective at predicting DUBR. 
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5.5.4 SPC Charts 

Regression was next conducted in respect of the SPC chart stimulus. It was 

established the only significant predictors were the variable ‘Crime is stable’ from 

Question 1 and the ‘level of concern’ variable from Question 2. Consequently, 

further regression was conducted using these two variables; output from the optimal 

model is displayed in Table 5.23. 

Table 5.23: SPC Charts Regression Analysis Data Table  

N 2,717 

Omnibus Chi-Square 

1019.772 

(p = <0.001, Nagelkerke’s R
2
 approximation = 0.422) 

(Medium effect size) 

Hosmer and Lemeshow 
statistic Chi-Square = 3.920, p = 0.417 

Predictive accuracy (DUBR 
likely) 50.4% 

Predictive accuracy (DUBR 
unlikely) 96.5% 

Overall predictive accuracy 77.8% 

Significant predictor variables 

Q1. ‘Crime is stable’  

Wald = 7.121, p = 0.008, Exp(B) = 0.668  

(95% CI = 0.496 – 0.898) 

Q2. ‘Level of concern’  

Wald = 457.975, p = <0.001, Exp(B) = 5.167  

(95% CI = 4.446 – 6.006) 
 

Again, it is observed that the model significantly predicts the likelihood of DUBR. 

Where respondents identified crime was stable, there was a decrease in the odds of 

DUBR being enacted by a factor of .668 for each unit increase in this predictor.
35

 For 

each unit increase in the ‘level of concern’ predictor variable, there was an increase 

in the odds of DUBR being enacted by a factor of 5.167. In other words, lower levels 

of concern equate to reduced levels of DUBR. 

 

                                                           
35

 A value of less than 1 indicates that as the predictor increases, the odds of the outcome occurring 

decrease (Field, 2013, p.786). 
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5.5.5 Contextualised Peer Comparisons 

Finally, with regard to the contextualised peer comparison stimulus, regression was 

conducted, which established the only significant predictors were the variables 

‘Performance is good’ and ‘Performance is acceptable’ from Question 1 and the 

‘level of concern’ variable from Question 2. Consequently, further regression was 

conducted using these variables; output from the optimal model is displayed in Table 

5.24. 

Table 5.24: Contextualised Peer Comparisons Regression Analysis Data Table  

N 2,737 

Omnibus Chi-Square 

1376.250 

(p = <0.001, Nagelkerke’s R
2
 approximation = 0.529) 

(Large effect size) 

Hosmer and Lemeshow 
statistic Chi-Square = 28.516, p = 0.250 

Predictive accuracy (DUBR 
likely) 64.3% 

Predictive accuracy (DUBR 
unlikely) 95.4% 

Overall predictive accuracy 81.4% 

Significant predictor variables 

Q1. ‘Performance is good’  

Wald = 8.438, p = 0.004, Exp(B) = 0.471 

(95% CI = 0.284– 0.783) 

Q1. ‘Performance is acceptable’  

Wald = 3.612, p = 0.042, Exp(B) = 0.722  

(95% CI = 0.516 – 1.010) 

Q2. ‘Level of concern’  

Wald = 458.242, p = <0.001, Exp(B) = 5.515  

(95% CI = 4.717 – 6.449) 
 

The results show that the model significantly predicts the likelihood of DUBR. 

Where respondents believed performance was acceptable or good, there was a 

decrease in the odds of DUBR being enacted by a factor of 0.471 and 0.722 

respectively, for each unit increase in these predictor variables. For each unit 

increase in the ‘level of concern’ predictor variable, there was an increase in the odds 

of DUBR being enacted by a factor of 5.515. 
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5.5.6 Regression Analysis: Summary of Findings 

This regression analysis demonstrates that the patterns observed in responses to 

Questions 1 and 2 are significant predictors for the behavioural tendencies exhibited 

at Question 3. In respect of binary comparisons, league tables and numerical targets, 

respondents’ (mis)interpretation of these stimuli and consequent levels of concern 

were confirmed as the origin of the subsequent high levels of disproportionate / 

unwarranted behavioural responses observed.  

Conversely, with regard to the SPC chart and contextualised peer comparison 

stimuli, accurate interpretation and associated reduced levels of concern were found 

to be direct precursors for lower levels of DUBR. Typically, these findings were 

produced with high levels of significance, indicating the models possess clear 

predictive utility. Overall, regression confirms that performance information users’ 

interpretation of data is a primary factor affecting subsequent behavioural responses.  

5.6 Additional Analysis 

In addition to the tests discussed above, analysis was undertaken to establish if: 

1. Respondents who selected ‘Don’t know’ at Question 1 behaved differently 

to others in subsequent questions. 

 

2. Qualifying conditions affected how respondents reacted to the stimulus. (For 

example, whether familiarity with SPC affects the extent of DUBR).  

The results are summarised below. 

5.6.1 The ‘Don’t Know’ Group  

The logical extension of the assertion that it is unwise to infer meaning from 

simplistic data display formats, or make judgments about performance based on 

variance from an isolated reference point, would be that the appropriate option at 

Question 1 is ‘Don’t know’ for binary comparisons, league tables and numerical 

targets. Conversely, in respect of the SPC charts and contextualised peer 

comparisons stimuli, if respondents are unable to interpret these formats, a ‘Don’t 

know’ response may affect how they react to subsequent questions. 
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Therefore, tests were conducted to establish if respondents who chose ‘Don’t know’ 

at Question 1 responded differently to others at Questions 2 and 3. It is 

acknowledged there are myriad reasons why respondents might select this option – 

for example, it could signal insight into the limitations of some formats, or simply 

indicate they were unwilling to commit. Similarly, lack of available information may 

dissuade some respondents from providing an interpretation. Consequently, findings 

are presented without speculating about respondents’ motives.  

Mann-Whitney U tests were first conducted in respect of each of the stimuli to 

establish whether those who selected ‘Don’t know’ in Question 1 responded 

significantly differently to other respondents when asked to indicate their level of 

concern at Question 2. Further Mann-Whitney U tests were then carried out to 

establish whether there was a significant difference between the groups in respect of 

how they responded at Question 3. The results are presented in Table 5.25. 

 Table 5.25: Mann-Whitney U-tests (‘Don’t know’ group) 

Question 2 N U z p r Outcome 

Binary comparisons 5,256 1,070,391 12.497 <0.001 
0.17 (small 
effect size) 

Reduced 
concern 

League tables 5,231 5,200,250.5 34.251 <0.001 

0.47 
(medium to 
large effect 

size) 

Reduced 
concern 

Numerical targets 5,232 1,876,913 20.492 <0.001 
0.28 (small 
to medium 
effect size) 

Reduced 
concern 

SPC charts 4,449 407,333 -11.164 <0.001 
0.17 (small 
effect size) 

Increased 
concern 

Contextualised peer 
comparisons 

4,424 745,850.5 -13.031 <0.001 
0.20 (small 
effect size) 

Increased 
concern 

Question 3 N U z p r Outcome 

Binary comparisons 4,917 897,479.5 8.913 <0.001 0.13 (small 
effect size) 

Reduced 
DUBR 

League tables 4,927 4,929,550 25.425 <0.001 0.36 
(medium 

effect size) 

Reduced 
DUBR 

Numerical targets 4,927 1,610,108.5 17.738 <0.001 0.25 (small 
to medium 
effect size) 

Reduced 
DUBR 

SPC charts 4,378 555,462 -1.892 0.058 N/A No 
significant 
difference 

Contextualised peer 
comparisons 

4,372 902,516 -5.670 <0.001 0.09 (small 
effect size) 

Increased 
DUBR 
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In relation to binary comparisons, league tables and numerical targets, those who 

belong to the ‘Don’t know’ group were significantly less likely to experience high 

levels of concern or enact DUBR. In respect of SPC charts and contextualised peer 

comparisons, respondents who selected ‘Don’t know’ recorded higher levels of 

concern. They also exhibited a greater propensity towards DUBR, although this 

tendency was non-significant in relation to SPC charts and produced a small effect 

size in respect of contextualised peer comparisons. 

These results may arise due to respondents recognising the limitations of the first 

three formats and therefore choosing the appropriate option, whilst being uncertain 

about how to interpret the latter two; however it is not possible to draw firm 

conclusions. Nevertheless, it appears that there are consistently positive effects when 

users disengage from unreliable data display formats, along with negative effects 

when they do not or cannot interpret the content of more reliable formats.  

5.6.2 Organisational Influence 

Analysis was conducted to assess whether there was a relationship between the 

frequency by which particular data display formats are used in respondents’ forces 

and the way they responded to each corresponding stimulus.
36

 The objective of this 

analysis was to isolate the effect of engagement with the experimental stimuli from 

potential external influences generated by the frequency that the various formats 

were used in their forces. 

Cross-tabulation was carried out between the variable at Question 1 and the variable 

that records how frequently each format is used within respondents’ forces. Further 

cross-tabulation was then conducted between the ‘frequency’ variable and the ‘level 

of concern’ variable at Question 2. This was followed by cross-tabulation between 

the ‘frequency’ variable and the ‘behavioural response’ variable at Question 3.  

Next, in order to further assess whether regular use of particular formats in 

respondents’ forces influences levels of concern or behavioural responses, a binary 

variable was computed from the ‘frequency’ variable, where the descriptors ‘Never’ 

                                                           
36

 With regard to the contextualised peer comparisons stimulus, as this format of presenting data is not 

widely used in UK police forces, no attempt at assessing organisational influence was made. 
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and ‘Occasionally’ were assigned to one condition, whilst ‘Frequently’ and ‘All of 

the time’ were assigned to another.  

Mann-Whitney U tests were then conducted in respect of the stimuli to establish 

whether there was a significant difference in respect of how respondents in each 

group registered their level of concern at Question 2. Further Mann-Whitney U tests 

were also conducted to establish whether there was a significant difference between 

the groups in respect of how they responded at Question 3. Output from these tests 

can be inspected in tables 5.26 and 5.27. 

Table 5.26: Cross-tabulation (Frequency variable against output from Questions 1, 

2 and 3) 

Frequency / Q1 N Chi-square p V 

Binary comparisons 4,278 9.465 0.663 N/A 

League tables 4,214 20.104 0.065 N/A 

Numerical targets 4,214 30.713 0.002 
0.049 (small 

effect size) 

SPC charts 4,195 64.041 <0.001 
0.071 (small 

effect size) 

Frequency / Q2 N Chi-square p V 

Binary comparisons 4,278 86.637 <0.001 
0.07 (small 
effect size) 

League tables 4,214 32.007 0.010 
0.04 (small 
effect size) 

Numerical targets 4,214 66.233 <0.001 
0.063 (small 

effect size) 

SPC charts 4,195 87.019 <0.001 
0.072 (small 

effect size) 

Frequency / Q3 N Chi-square p V 

Binary comparisons 4,277 148.64 <0.001 0.093 (small 
effect size) 

League tables 3,808 13.345 0.647 N/A 

Numerical targets 4,006 40.871 0.001 0.101 (small 
effect size) 

SPC charts 3,504 38.743 0.001 0.105 (small 
effect size) 
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Table 5.27: Mann-Whitney U-tests (Frequency variable against output from 

Questions 2 and 3) 

Frequency / Q2 N U z p r Outcome 

Binary comparisons 3,864 1,454,341.5 -1.72 0.085 N/A 
No 
significant 
difference 

League tables 3,810 1,715,773.5 -1.609 0.108 N/A 
No 
significant 
difference 

Numerical targets 4,008 1,021,843 -3.486 <0.001 
0.06 (small 
effect size) 

Increased 
concern 

SPC charts 3,505 1,293,209.5 -5.011 <0.001 
0.08 (small 
effect size) 

Reduced 
concern 

Frequency / Q3 N U z p r Outcome 

Binary comparisons 3,863 1,400,866.5 -3.275 0.001 
0.05 (small 
effect size) 

Increased 
DUBR 

League tables 3,808 1,741,242 -0.721 0.471 N/A 
No 
significant 
difference 

Numerical targets 4,006 993,749.5 -4.245 <0.001 
0.07 (small 
effect size) 

Increased 
DUBR 

SPC charts 3,504 1,281,504.5 -4.837 <0.001 
0.08 (small 
effect size) 

Reduced 
DUBR 

 

In relation to the cross tabulation, there was evidence of relationships between most 

of the variables tested, albeit with very small effect sizes (the exception being the 

two pairings found to be non-significant). This alone suggests that the frequency by 

which these data display formats are used within respondents’ forces is not a major 

factor in how users interpret performance information, or behave as a consequence. 

With regard to the Mann-Whitney U tests, the results are mixed; no significant 

differences were found in respect of league table use and there was no relationship 

between frequent use of binary comparisons and high levels of concern. However, 

regular use of binary comparisons and numerical targets was found to be associated 

with elevated DUBR, with the latter format also being connected to increased levels 

of concern. Frequent use of SPC charts was associated with lower levels of concern 

and reduced DUBR. However, it must be noted that all effect sizes were very small. 

Overall, it appears the frequency by which particular data display formats are used 

within respondents’ forces is not a major influence on how they responded to the 

tests. Frequent use of SPC charts appears to exert a limited positive effect, whilst 

regular use of the other formats was either inconsequential or had a small negative 

influence. However, there is nothing to suggest respondents’ interpretation of the 

stimulus was affected, alongside a very small impact on behavioural responses.  
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This indicates the ‘frequency’ qualifying condition does not significantly impact 

upon behaviour, suggesting the data display format itself acts a primary influence on 

behavioural outcomes, irrespective of the latent influence of common operational 

practice. This finding is notable, as although the thematic analysis suggested this was 

the case, it was not possible to isolate the influence of data display in the same way 

as it has been during the experimental component of the study. 

5.6.3 Familiarity with Statistical Process Control 

During the pilot phase, familiarity with SPC was identified as a possible moderating 

factor on how respondents might react to the tests. Consequently, a qualifying 

question was inserted into the instrument to enable analysis of the presence and 

extent of this potential influence. The effect of the ‘SPC familiarity’ variable was 

first assessed by cross-tabulating it with the output of Questions 1, 2 and 3, as per the 

previous section. 

Mann-Whitney U tests were then carried out after generating a binary variable from 

the ‘SPC familiarity’ variable, where the descriptors ‘Not at all familiar’ and 

‘Unfamiliar’ were assigned to one condition, whilst ‘Familiar’ and ‘Very familiar’ 

were assigned to another.
37

 Analysis then proceeded in the same fashion as for the 

previous section, with tabulated results being presented in tables 5.28 and 5.29. 

 

 

 

 

 

                                                           
37

 The mid-point (‘Somewhat familiar’) was incorporated into the former category, as unlike previous 

scales with a ‘Don’t know’ mid-point, this scale was anchored in such a way as to measure ascending 

degrees of familiarity. As the bulk of responses (64.9%) fell into the ‘Not at all familiar’ and 

‘Unfamiliar’ descriptor range, it was considered appropriate to split the original scale in this way, 

rather than disregard mid-point responses. Furthermore, as only 21.8% of respondents indicated they 

were ‘Familiar’ or ‘Very familiar’, it was considered that as the purpose of the variable is to establish 

whether there is an effect when those most familiar with SPC engage in the tests, there was a risk that 

aligning the mid-point with the latter binary category could have a disproportionate and misleading 

impact on the analysis, thereby undermining the objective of the variable.  The same rationale applies 

to the ‘Simon Guilfoyle familiarity’ binary variable (below), where just 7.2% of respondents fell into 

the ‘Familiar’ / ‘Very familiar’ category. 
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Table 5.28: Cross-tabulation (‘SPC familiarity’ variable against output from 

Questions 1, 2 and 3) 

SPC Familiarity / Q1 N Chi-square p V 

Binary comparisons 4,172 51.673 <0.001 
0.064 (small 

effect size) 

League tables 4,172 22.890 0.086 N/A 

Numerical targets 4,172 18.928 0.090 N/A 

SPC charts 4,172 21.918 0.038 
0.072 (small 

effect size) 

Contextualised peer 
comparisons 

4,172 22.368 0.034 
0.073 (small 

effect size) 

SPC Familiarity / Q2 N Chi-square p V 

Binary comparisons 4,172 38.375 0.001 
0.048 (small 

effect size) 

League tables 4,172 36.600 0.002 
0.047 (small 

effect size) 

Numerical targets 4,172 30.255 0.017 
0.043 (small 

effect size) 

SPC charts 4,172 66.676 <0.001 
0.063 (small 

effect size) 

Contextualised peer 
comparisons 

4,172 62.906 <0.001 
0.061 (small 

effect size) 

SPC Familiarity / Q3 N Chi-square p V 

Binary comparisons 4,171 104.498 0.001 0.079 (small 
effect size) 

League tables 4,171 69.179 0.307 N/A 

Numerical targets 4,171 110.744 <0.001 0.081 (small 
effect size) 

SPC charts 4,171 112.862 <0.001 0.082 (small 
effect size) 

Contextualised peer 
comparisons 

4,171 116.370 <0.001 
0.084 (small 

effect size) 
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Table 5.29: Mann-Whitney U-tests (‘SPC familiarity’ variable against output from 

Questions 2 and 3) 

SPC Familiarity / Q2 N U z p r Outcome 

Binary comparisons 4,172 1,644,833.5 2.057 0.040 
0.03 (small 
effect size) 

Reduced 
concern 

League tables 4,172 1,470,665 -0.443 0.658 N/A 
No 
significant 
difference 

Numerical targets 4,172 1,580,281 3.254 0.001 
0.05 (small 
effect size) 

Reduced 
concern 

SPC charts 4,172 1,425,911.5 -2.040 0.041 
0.03 (small 
effect size) 

Reduced 
concern 

Contextualised peer 
comparisons 

4,172 1,449,934 -1.161 0.245 N/A 
No 
significant 
difference 

SPC Familiarity / Q3 N U z p r Outcome 

Binary comparisons 4,171 1,590,666 3.353 0.001 
0.05 (small 
effect size) 

Reduced 
DUBR 

League tables 4,171 1,497,029 0.416 0.677 N/A 
No 
significant 
difference 

Numerical targets 4,171 1,587,682.5 3.264 0.001 
0.05 (small 
effect size) 

Reduced 
DUBR 

SPC charts 4,171 1,475,523.5 0.258 0.797 N/A 
No 
significant 
difference 

Contextualised peer 
comparisons 

4,171 1,490,395.5 0.208 0.835 N/A 
No 
significant 
difference 

 

In respect of the cross tabulation, there was evidence of relationships between most 

of the variables tested, albeit with very small effect sizes. This suggests that 

familiarity with SPC may affect users’ interactions with performance information, 

albeit with a limited effect. 

With regard to the Mann-Whitney U tests, where significant differences were 

observed, familiarity with SPC was consistently associated with lower levels of 

concern and reduced DUBR. However, it must be noted that the condition was found 

to be non-significant in 50% of cases and where there was an impact, effect sizes 

were very small. Therefore, familiarity with SPC may be considered to be a 

moderating factor, but one which exerts limited influence. 

Results for the SPC charts and contextualised peer comparisons stimuli are of 

particular interest, as there were no significant differences in behavioural responses 

between groups. This may indicate respondents reacted to these stimuli in a balanced 

manner due to the data display formats being relatively easy to interpret, rather than 
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because they possess prior knowledge. It suggests that although statistical literacy 

was previously shown to assist engagement with performance information, 

familiarity with SPC methodology does not seem to be an absolute prerequisite for 

accurate interpretation when reliable formats are utilised; i.e. even those unfamiliar 

with SPC charts tended to interpret them correctly, leading to reduced DUBR.  

5.6.4 Familiarity with the Author’s Prior Work 

A further consideration about potential influence on responses relates to familiarity 

with the author’s prior work (see Guilfoyle, 2011; 2012; 2013; 2015; 2016). As a 

result of identifying familiarity with the author’s work as a potential ‘contaminating’ 

factor during the pilot phase, a qualifying question was inserted into the instrument 

to enable analysis of the presence and extent of this. Tests were conducted, following 

the same format as in the previous section; the results are shown in tables 5.30 and 

5.31. 

Table 5.30: Cross-tabulation (‘SG familiarity’ variable against output from 

Questions 1, 2 and 3) 

SG Familiarity / Q1 N Chi-square p V 

Binary comparisons 4,172 144.89 <0.001 
0.108 (small 

effect size) 

League tables 4,172 20.628 0.056 N/A 

Numerical targets 4,172 77.931 <0.001 
0.079 (small 

effect size) 

SPC charts 4,172 17.706 0.125 N/A 

Contextualised peer 
comparisons 

4,172 23.519 0.024 
0.043 (small 

effect size) 

SG Familiarity / Q2 N Chi-square p V 

Binary comparisons 4,172 48.778 <0.001 
0.054 (small 

effect size) 

League tables 4,172 24.071 0.088 N/A 

Numerical targets 4,172 30.517 0.016 
0.043 (small 

effect size) 

SPC charts 4,172 89.926 <0.001 
0.070 (small 

effect size) 

Contextualised peer 
comparisons 

4,172 54.669 <0.001 
0.057 (small 

effect size) 

SG Familiarity / Q3 N Chi-square p V 

Binary comparisons 
4,171 

90.962 0.015 0.108 (small 
effect size) 

League tables 4,171 78.706 0.102 N/A 

Numerical targets 
4,171 

119.046 <0.001 0.084 (small 
effect size) 

SPC charts 
4,171 

125.677 <0.001 0.087 (small 
effect size) 

Contextualised peer 
comparisons 

4,171 105.886 0.001 
0.080 (small 

effect size) 
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Table 5.31: Mann-Whitney U-tests (‘SG familiarity’ variable against output from 

Questions 2 and 3) 

SG Familiarity / Q2 N U z p r Outcome 

Binary comparisons 4,172 524,215.5 -2.977 0.003 
0.05 (small 
effect size) 

Reduced 
concern 

League tables 4,172 542,062 -1.913 0.056 N/A 
No 
significant 
difference 

Numerical targets 4,172 540,269 -2.101 0.036 
0.03 (small 
effect size) 

Reduced 
concern 

SPC charts 4,172 469,238.5 -6.151 <0.001 
0.10 (small 
effect size) 

Reduced 
concern 

Contextualised peer 
comparisons 

4,172 495,692.5 -4.520 <0.001 
0.07 (small 
effect size) 

Reduced 
concern 

SG Familiarity / Q3 N U z p r Outcome 

Binary comparisons 4,171 531,027 -2.402 0.016 
0.04 (small 
effect size) 

Reduced 
DUBR 

League tables 4,171 528,377.5 -2.536 0.011 
0.04 (small 
effect size) 

Reduced 
DUBR 

Numerical targets 4,171 500,348.5 -3.948 <0.001 
0.06 (small 
effect size) 

Reduced 
DUBR 

SPC charts 4,171 518,772 -5.263 <0.001 
0.08 (small 
effect size) 

Reduced 
DUBR 

Contextualised peer 
comparisons 

4,171 484,282.5 -4.740 <0.001 
0.07 (small 
effect size) 

Reduced 
DUBR 

 

In respect of the cross tabulation, there was evidence of relationships between most 

of the variables tested, albeit with very small effect sizes. This suggests familiarity 

with the author’s prior work may have a minor impact on respondents’ interactions 

with performance information. However, as only 299 of the 4,172 respondents 

(7.2%) stated they were ‘familiar’ or ‘very familiar’ with the author’s prior work, 

any impact on the output of the micro-experiments would be minimal in any case 

With regard to the Mann-Whitney U tests, where significant differences were 

observed, familiarity with the author’s prior work was consistently associated with 

lower levels of concern and reduced DUBR, albeit with very small effect sizes; the 

only exception was in respect of the league table stimulus and associated levels of 

concern, as this test produced non-significant results. Overall, familiarity with the 

author’s prior work may therefore be considered to be a factor capable of affecting 

outcomes, albeit one which exerts limited influence. 

5.6.5 Stratification and Inter-Block Analysis 

Further analysis was conducted to assess whether significant differences exist in 

respect of tendencies observed between ranks, police forces, and thematic blocks. 
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The objective of these tests was to assess whether practices within different forces 

and / or factors at different levels of these organisations, may affect how respondents 

reacted to the stimuli. The analysis can be viewed at Appendix ‘G’; this section 

contains a brief summary of results. 

Stratification across all five data display types demonstrates that no individual rank 

stood out from the group as an outlier in any of the tests. Occasional pairwise 

differences were observed, however these fell within the overall range for the group 

and the majority of effect sizes were small.  

Therefore, although these slight differences amount to minor points of interest, it is 

the absence of differences or patterns which is of greatest relevance to this study. 

The analysis strongly indicates the postulated mechanism operates consistently 

across the rank structure and that its operation is primarily affected by the act of 

interchanging data display formats, rather than organisational factors. 

Furthermore, the analysis did not identify any significant differences between forces, 

suggesting consistency throughout the UK policing context. The analysis also found 

a sharp contrast in results between aggregated variables pertaining to binary 

comparisons, league tables and numerical targets, versus SPC charts and 

contextualised peer comparisons; this further indicates that the mechanism operates 

without being substantially affected by exogenous conditions. 

5.7 Multiple Variants: Exploratory Analysis 

During the design phase, consideration was given to testing more than one variant of 

each stimulus, using configurations that depict contrasting trajectories (e.g. a binary 

comparison where this month’s crime figure is lower than last month’s). However, in 

light of Babbie’s (1990) warning about the trade-off between response rates and 

number of survey questions, this prospect was ultimately discounted as it would have 

significantly extended the survey and potentially impaired its overall effectiveness.  

Instead, a smaller-scale exploratory study was conducted to support the large scale 

research; the micro-experiments undertaken during the deployment of the survey 

instrument were replicated involving 50 police officers who had not accessed the 

original tests. These participants were shown the original stimuli in controlled 

conditions (i.e. under supervision and instructed to complete the tests individually). 
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In addition to the original stimuli, participants were also exposed to further variants 

of each of the data display types, depicting a range of positive, negative and neutral 

variance from reference points. The objective was to test whether respondents tend 

to take data patterns at face value regardless of the apparent direction of variance. 

Each of the stimuli used during this additional deployment are displayed in Appendix 

‘H’, along with relevant statistics.  

The tests confirmed that respondents tend to opt for the most obvious interpretation 

of whatever the stimuli appear to depict, whether or not a particular format may be 

deemed reliable; this was found to apply whether a data pattern suggests variance or 

trajectories in any direction. These outcomes strongly support the proposition that 

data display can exert significant influence upon performance information users’ 

interpretations, assumptions and actions. 

Furthermore, the tests apparently resolve the puzzle of high incidences of ‘Don’t 

know’ responses to the original league table stimulus. By deploying variants 

incorporating additional content alongside other stimuli comparable to the original 

design, it was found that respondents were much more willing to provide an 

interpretation when further information was available.  

As consistent patterns of ‘Don’t know’ responses were generated by the additional 

league table stimuli, this provides reassurance that it was likely a design 

characteristic of the original stimulus that was responsible for the anomaly. The 

results produced by interaction with the additional variants demonstrated that users 

do indeed tend to respond as anticipated, which is consistent with the behaviour 

observed in respect of all other stimuli, in both the large-scale and exploratory tests. 

Overall, the exploratory analysis does not produce absolutely conclusive findings 

due to the relatively small sample sizes involved; it does however, provide useful 

indications about tendencies, as well as support for the prospect that data display is a 

primary antecedent to performance information users’ cognitive and behavioural 

responses. Indeed, the consistency between the original micro-experiments and 

supplementary tests bodes well for test-retest reliability and provides further grounds 

for making claims about the presence of a mechanism.  
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5.8 Quantitative Analysis: Summary and Key Findings 

The primary objective of the quantitative analysis was to ascertain if statistical 

testing identified any strong or recurrent patterns that may indicate the presence of a 

mechanism responsible for producing the phenomenon of interest. Specifically, it 

aimed to establish if the use of different data display formats affected the operation 

of such a mechanism, despite other structural influences remaining constant. 

The results certainly appear to confirm the presence of a mechanism operating at the 

interface between performance information and its users; the output also strongly 

complements the findings generated by the qualitative analysis. Overall, this 

provides valuable insight into the cognitive and behavioural responses that tend to 

occur when certain data display formats are used. A brief summary of the main 

findings relating to each stimulus is presented below. 

5.8.1 Binary Comparisons 

With regard to the binary comparison stimulus, the analysis found: 

1. An overwhelming proportion of respondents (89.6%) misinterpreted the 

stimulus to mean crime was increasing. 

 

2. Those who believed crime was increasing tended to experience higher levels 

of concern. 

 

3. Those who experienced higher levels of concern tended to enact 

disproportionate / unwarranted behavioural responses.  

 

4. Regression analysis confirms that patterns observed in the data at Questions 

1 and 2 act as a precursor for the extent of adverse behavioural tendencies at 

Question 3.  

 

5. Potential moderating conditions (e.g. organisational influence / familiarity 

with SPC) exerted minimal or no influence on responses.  

As with all the tests, these outcomes occurred with high levels of statistical 

significance and notable effect sizes, strongly indicating that data display exerts a 

substantial influence on performance information users’ interpretation, assumptions 

and consequent behaviour.  
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5.8.2 League Tables 

In respect of the league table stimulus, there was a split between those who believed 

performance was poor and those who selected the ‘Don’t know’ option. In summary, 

the analysis found: 

1. 48.9% of respondents chose ‘Don’t know’ at Question 1, whilst 45.1% 

concluded performance was poor; this divergence produced notably 

contrasting results in subsequent tests. 

 

2. Those who believed performance was poor tended to experience higher levels 

of concern; conversely, those who selected ‘Don’t know’ at Question 1 did 

not tend to instigate DUBR.  

 

For those who believed performance was poor, conditions 3, 4 and 5 of the original 

pattern were then repeated, resulting in high levels of dysfunction. This pattern was 

also evident in the results of the supplementary experiments; furthermore, where 

additional variants incorporated further content, respondents consistently interpreted 

those stimuli in the expected direction.  

5.8.3 Numerical Targets 

With regard to the numerical target stimulus, the analysis found: 

 

1. 78.4% of respondents’ interpreted variance from the target to mean 

performance was poor. 

 

2. Those who believed performance was poor tended to experience higher 

levels of concern. 

Again, conditions 3, 4 and 5 of the original pattern followed these initial steps. This 

suggests that where assumptions are made about performance as a result of engaging 

with these three data display formats, they consistently act as a catalyst for undue 

concern and adverse behavioural tendencies.  
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5.8.4 SPC Charts 

Whilst the above sequence was common to binary comparisons, league tables and 

numerical targets, in respect of SPC charts and contextualised peer comparisons it 

was largely reversed. For the SPC stimulus, the analysis found: 

1. An overwhelming proportion of respondents (82.3%) accurately interpreted 

the stimulus, correctly ascertaining crime was stable. 

 

2. Those who identified crime was stable tended to experience lower levels of 

concern. 

 

3. Those who experienced lower levels of concern tended to be less likely to 

initiate DUBR.  

 

4. Regression analysis confirms that patterns observed in the data at Questions 

1 and 2 act as a precursor for the extent of adverse behavioural tendencies at 

Question 3.  

 

5. Potential moderating conditions exerted minimal or no influence on 

responses (as previously).  

This suggests that use of this format promotes increased likelihood of accurate 

interpretation and consequent reduction in adverse behavioural tendencies. It is 

particularly notable that prior knowledge of SPC does not appear to be a prerequisite 

for these observed outcomes, as the majority of respondents were unfamiliar with it.  

5.8.5 Contextualised Peer Comparisons 

Similarly, in respect of contextualised peer comparisons, it was found: 

1. Two thirds of respondents (66.9%) accurately interpreted the stimulus, to 

ascertain performance was acceptable. 

 

2. Those who identified performance was acceptable tended to experience 

lower levels of concern.  

Conditions 3, 4 and 5 then followed, resulting in reduced levels of adverse 

behavioural tendencies. Again, it is notable that although this stimulus was designed 

around SPC principles, these outcomes arose despite the vast majority of 
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respondents being unfamiliar with them. Crucially, the sharply contrasting results 

produced by these latter tests are derived under the same conditions and from the 

same respondents who previously demonstrated a propensity to enact DUBR.  

5.9 Quantitative Analysis: Overall Conclusions 

The results of this analysis complement the findings of the qualitative analysis and 

strongly support the prospect of there being a mechanism that operates at the 

interface between performance information and its users; the output of the micro-

experiments also confirms that the types of conduct identified as being antecedents 

to dysfunction are precisely the forms of behaviour that users tend to enact when 

confronted with particular data display formats. 

Returning briefly to the theoretical model presented in Chapter Four, a variant is 

produced below, highlighting the areas tested during the micro-experiments. As the 

interaction of entities within the ‘Central Interface’ likely accounts for activation of 

the proposed mechanism, this was the initial focus of statistical testing, followed by 

assessments of its influence upon subsequent events.  

Figure 5.32: Theoretical Process Model – Statistical Testing of Variables 

 

The components of the model depicted in red pertain to the variables and themes 

subject to statistical testing; the outcomes of this analysis confirm many of the 

findings of the qualitative analysis and strongly corroborate the likelihood that data 

display exerts a direct influence on the polarity of the proposed mechanism’s 

operation, as well as ultimately upon the phenomenon of interest.  
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From a critical realist perspective, it is therefore proposed that where reference-

dependent data display formats are used, their innate powers and liabilities affect the 

interaction between performance information and its users, causing the conceived 

mechanism to trigger a sequence of events, whereby users tend to misinterpret the 

data, formulate unfounded assumptions and exhibit adverse behavioural tendencies; 

these tendencies manifest themselves in behaviours that act as antecedents to 

dysfunction, as well as dysfunction itself.  

Conversely, where statistically robust data display formats are utilised, their 

contrasting powers and liabilities influence the operation of this mechanism, causing 

it to produce significantly different events (i.e. accurate interpretation, moderated 

concern and reduced levels of adverse behavioural tendencies). Furthermore, as test 

participants were engaging with experiments rather than acting in environments 

whilst exposed to organisational influences, the findings suggest data display is a 

pivotal factor affecting the polarity of the mechanism’s operation.  

These proposals are further supported by the unexpected results recorded during the 

league tables analysis; as a large proportion of respondents did not provide an 

interpretation for this stimulus, the subsequent discovery that these individuals 

exhibited strong tendencies not to enact DUBR indicates it is highly likely that the 

mechanism is only activated if the stated entities interact. Critical realists would 

argue this reflects a situation where performance information is present but not used; 

its powers and liabilities remain unexercised and the mechanism is not activated. 

Overall, the quantitative analysis strongly indicates the use of some data display 

formats is significantly more likely to trigger dysfunction than others; it also helps 

explain the underlying processes by which this occurs. The following chapter will 

explore these implications in greater depth, integrating the findings of the qualitative 

and quantitative analysis, and examining the operation of the theoretical model in the 

context of broader research and theory. 
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Chapter Six 

Discussion 

 

6.1 Introduction  

This chapter discusses the implications of the study’s findings in the light of wider 

research, literature and theory.
38

 In doing so, the theoretical process model is 

explored in detail, assessing relationships between components in greater depth and 

with regard to relevant literature. The discussion also introduces and explores a 

distinction between antecedents to data display and core concepts of the study; this 

aims to fully contextualise the operation of the model and clearly explicate the role 

of data display as a catalyst for dysfunction. 

The discussion examines individual elements of the model and their roles. It assesses 

types of, and antecedents to, dysfunction, drawing parallels between the literature 

and themes that emerged during qualitative analysis; it also refines the typology of 

behavioural dysfunction by proposing the notion of intermediate dysfunction. The 

narrative considers how the study informs, and is informed by, both the performance 

management and data display literature, establishing firm links to prior research and 

integrating the qualitative and quantitative analysis.  

6.2 Theoretical Process Model 

Central to this research is the theoretical model first presented in Chapter Four 

(p.170); this model depicts relationships between themes identified during thematic 

analysis and illustrates the operation of a mechanism responsible for triggering a 

sequence of events that produces the phenomenon of interest. This sequence begins 

with the interaction between performance information and its users, culminating in 

behavioural dysfunction when certain data display formats are used. The model also 

highlights other factors, either on the periphery of this sequence, or which otherwise 

bear influence on the choice of data display format or phenomenon of interest. 

                                                           
38

 In doing so, the discussion introduces new literature in places when examining constructs and 

relationships from within the theoretical model, in order to provide possible explanation for observed 

phenomena (e.g. in respect of the content exploring statistical literacy on pages 227-230). This is 

known as ‘inference to the best explanation’ (see Ketokivi and Mantere, 2010) and is part of the 

abductive process. 
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The model was subsequently revisited during Chapter Five, which highlighted 

significant relationships between variables tested during the micro-experiments; this 

confirmed strong links between particular themes and also reinforced the prospect 

that data display exerts considerable influence on the operation of the mechanism. 

Essentially, in overlaying findings of both the qualitative and quantitative analysis, 

this further demonstrated that a pivotal factor influencing cognitive and behavioural 

processes is the data display format itself.  

Consequently, it is suggested the model is highly robust and possesses considerable 

explanatory utility. However, aside from exposing direct links between data display 

and behavioural dysfunction, the model also begins to open up wider considerations 

about how its components relate to wider theory and research. This discussion will 

therefore explore how and why elements of the model seem to operate in the way 

they do. The model is presented again at Figure 6.1. 

Figure 6.1: Theoretical Process Model  

 
 

The model comprises a range of components,
39

 some of which are integral to the 

pathway from data display to the phenomenon of interest; these sit alongside others 

that identify factors and relationships pertinent to the overall context, but which do 

not necessarily sit within the linear sequence of events triggered by the activation of 

a mechanism.  

                                                           
39

 In this final iteration of the model, the original working labels ‘Data Display Format’ and ‘Perverse 

/ Dysfunctional Responses’ have been simplified to ‘Data Display’ and ‘Dysfunctional Behaviour’ 

respectively. 
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Prior explication of the model’s operation has drawn predominantly upon the 

empirical data underpinning it, to explain how the components interact and influence 

each other. Here, we look beyond this data to explore underlying theoretical 

considerations that may help explain relationships between themes in greater depth, 

as well as identify potential areas for further examination. Whilst some of the themes 

integral to the sequence of events depicted within the model are also exclusive to it 

(e.g. ‘Catalyst for Inquiry’) others overlap with broader domains and constructs (e.g. 

‘Statistical Literacy’); it is the latter that chiefly inform the bulk of the discussion, 

which aims to shed light on the following overarching considerations:  

1. How and why themes affect each other, in respect of the specific directional 

pairings depicted within the model. 
 

2. Whether, how and why each theme influences:  
 

i) Behavioural dysfunction in performance management systems.  

ii) Interaction with, or the use of, performance information. 
 

The forthcoming narrative therefore explores components of the model in turn, 

commencing with those identified as acting as antecedents to data display. 

6.2.1 Antecedents to Data Display 

Thematic analysis identified three themes that act as major antecedents to data 

display, being found to affect the way in which particular data display formats are 

selected and used in police performance management systems; they are ‘Statistical 

Literacy’, ‘Influence of Senior Managers’ and ‘Attitudes to Performance 

Information’. Each is discussed below. 

6.2.1.1 Statistical Literacy 

Statistical literacy is a complex construct (Watson and Callingham, 2003). It can be 

defined as the ability to interpret and critically evaluate statistical information 

(Wallman, 1993; Gal, 2000). It is, however, a largely neglected skill that receives 

little explicit attention (Gal, 1997; 2002) and this has led for calls for greater 

emphasis to be placed upon it (Sharma, 2017).  
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Much of the research into statistical literacy is based within the education setting, 

where a raft of studies highlight the benefits of possessing a basic awareness of 

statistical concepts (Biggs and Collis, 1982; Watson and Callingham, 2003; Watson, 

2003; 2006; Clarke et al, 2006; Franklin and Garfield, 2006; English, 2010; 

Callingham and Watson, 2017). Commentators on this topic assert specific statistical 

considerations should inform data-driven decisions, such as having a knowledge of 

variation, standard deviation, significance testing and inferential reasoning 

(Scheaffer et al, 1998; Watson, 2011).  

Such lessons translate well into the policing context, as statistical literacy has been 

shown to act as a prominent antecedent to the types of data display chosen to present 

police performance information. Therefore, managers with sufficient statistical 

awareness should be well-placed to select robust formats and reject unreliable ones. 

Furthermore, although statistical literacy does not fit within the linear chain of events 

responsible for producing the phenomena of interest, analysis of the empirical data 

strongly suggests it directly affects engagement with performance information. 

Centrally, whilst the study found reduced levels of dysfunction were associated with 

reliable formats, it also identified statistical literacy as being a primary factor in 

preventing dysfunction from occurring when users are presented with unreliable 

formats. This strongly indicates statistical literacy aids recognition of potentially 

misleading formats and encourages users to disengage, thereby halting the sequence 

of events that leads to dysfunction. 

However, prior research exploring statistical literacy does not establish any 

relationship between it and behavioural dysfunction; furthermore, there is very little 

that specifically examines any potential links between statistical literacy and 

performance information use. Nevertheless, studies within this field provide insights 

into underlying considerations that help explain how it can affect data interpretation 

and ultimately influence decision-making. 

Of particular relevance, research into statistical literacy finds that it can assist 

decision-making when individuals are presented with numeric data. For example, 

where performance information and risk management can be integrated (see Bourne 

and Mura, 2018) studies indicate statistical literacy promotes effective decisions 

about risks or hazards (AEC, 1991; Watson, 2011); separate research also found 



229 
 

perceptions of risk arising due to individuals’ interpretations of numeric data can 

vary considerably, depending on their levels of statistical literacy (Sandman, 1993).  

To counter such disparity and promote sound judgment when faced with statistical 

information, Watson (1997) proposes a three-tier hierarchy designed to assist in 

effectively assessing risk, which is paraphrased as follows: 

1. Possessing knowledge of basic statistical terms; 

2. Interpreting such terms in applied contexts; and; 

3. The ability to question unrealistic claims made by others. 
 

It is suggested that such an approach could well be adopted beyond the realms of risk 

management and applies directly to the way in which performance information can 

(and arguably, should) be interacted with. The ability to apply pre-existing statistical 

knowledge within relevant contexts, alongside confidence to challenge unwarranted 

assumptions about data, certainly appears relevant to the interpretation and use of 

performance information; in theory, it should act as a basis for robust assessment, 

which in turn would aid decision-making.  

This prospect was confirmed by analysis of the study’s empirical data; respondents 

consistently cited benefits where managers possessed satisfactory levels of statistical 

awareness, thereby responding to performance information in a measured and 

proportionate fashion. A typical observation was that the use of SPC by suitably-

trained managers, “Prevents knee jerk to normal trends” (SPC1522); another 

respondent observed, “I understand this sort of data because I have had training, but 

many don’t. It is very useful if used correctly” (SPC3172). 

In contrast, respondents reported negative effects when managers lacked statistical 

literacy, citing “…a universal lack of understanding of the normal range and 

variation” (SPC3289), as a result of “…no training in performance management” 

(SPC3666). Fundamentally, one respondent asserts SPC is “…only as good as the 

person reading and understanding it” (SPC2853). Consequently, whilst the 

importance of statistical literacy cannot be understated in general, its principles are 

particularly relevant to police performance management, as they directly influence 

the sequence of events at the heart of the theoretical model. 
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The study also established that some individuals prefer simplistic formats on account 

of their appearance being more visually pleasing than formats such as SPC; this 

condition was also occasionally present within the healthcare research, where users 

expressed a preference for simplistic formats due to their perceived heuristic value 

(Hawley et al, 2008; Faber et al, 2009; Hildon et al, 2012).  

However, this study also found where those expressing such preferences happened to 

be senior managers, this perpetuated the use of simplistic formats and constrained 

the use of comparatively visually complex (albeit more reliable) ones. Ultimately, 

where senior managers exert influence over their subordinates and performance 

management systems, yet lack sufficient levels of statistical literacy, this creates a 

fertile ground for behavioural dysfunction to thrive. 

In summary, whilst there is no prior research connecting (even indirectly) statistical 

literacy to behavioural dysfunction, it is clear that it bears direct relevance to data 

display and also influences decision-making. Furthermore, although there is a 

paucity of literature that specifically considers the impact of statistical literacy on 

performance information use, the underlying concepts outlined may partially explain 

why it acts as a prominent antecedent to data display; there may also be an 

opportunity to further explore its impact on the cognitive processes activated when 

users engage with performance information. 

6.2.1.2 Influence of Senior Managers 

Another condition impacting upon data display and performance information use is 

the influence of senior managers. Although this condition does not form a step in the 

sequence from data display to the phenomenon of interest, thematic analysis 

confirmed it can behave as a factor capable of exacerbating this chain of events; 

indeed, it is explicitly identified within the model as a major antecedent to 

dysfunction. However, although prior research demonstrates senior managers affect 

behaviour and organisational conditions in a variety of ways, there is limited 

material directly covering its relationship with dysfunction; furthermore, there is 

nothing that considers how choices involving data display may be affected. 

Prior studies establish that senior managers influence the systems, structures and 

processes of organisations, but also act on a more symbolic level (Gordon, 1991) and 



231 
 

this can affect both the perceptions and behaviour of lower-level managers (Vancil, 

1978; Baird et al, 1981). The reach of senior managers’ influence has been found to 

impact upon a range of domains, including organisational change (Maurer, 2014), 

job satisfaction (Moyle, 1998), employee wellbeing (Robertson and Barling, 2014), 

integrity of middle managers (Van Niekerk and May, 2012), trust (Albrecht and 

Travaglione, 2003) the willingness of employees to act entrepreneurially (Brundin et 

al, 2008), attitudes towards safety (Flin, 2003), organisational learning (Waddell and 

Pio, 2015) and absorptive capacity (Sun and Anderson, 2012). 

This confirms that senior managers can exert considerable power over the operation 

of their organisations and behaviour of subordinates. Of primary relevance to this 

study are findings they can specifically influence performance management practices 

(Otley, 2003) and measured performance (Davies et al, 2007); furthermore, effects 

tend to be magnified where reward schemes are present (Kessler and Purcell, 1992; 

Suff et al, 2008; Le Meunier-FitzHugh et al, 2011).  

Of note, it is known that ‘irrational’ behaviour by managers can trigger dysfunction 

(Kerr, 1975; Pope and Burnes, 2013), although research also confirms they can 

intervene against such dysfunction (Kahn, 2012). Additionally, the literature review 

identified certain managerial behaviours as being associated with unintended 

consequences; these included managers insisting on answers for perceived 

deficiencies (Eterno and Silverman, 2012), as well as demanding improvements or 

directing unnecessary operational activities (Home Office, 2015).  

This research establishes stronger links between such antecedent behaviour and 

dysfunction; it clearly exposes the way in which conduct by managers contributes 

towards dysfunction. For example, respondents spoke of domineering behaviour 

generating “…pressure that breeds manipulation and fiddling of figures” (LT2305), 

whilst others described an “…authoritarian, oppressive work environment…” 

(NT2532), coupled with “…a bullying culture within the organisation” (BC2543). 

Furthermore, the experimental component of the study tested the relationships 

between particular performance information formats and such antecedents to 

dysfunction, finding strong and recurrent links. 

Similarly, the study uncovered cases where performance information was used to 

“…name and shame…” (LT906), along with examples of gaming arising as a direct 
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consequence of officers being “…beaten up…” (LT3182) by bosses for alleged poor 

performance. It also confirmed the presence of a “…focus on narrow outcomes…” 

(NT355) in some quarters, similar to that documented in the literature. Others spoke 

of norms where “…quantity rather than quality is the rule of thumb…” (LT3764).  

Overall, the influence of senior managers is identified as a far-reaching condition 

capable of affecting behaviour, as well as broader organisational factors. Although 

there is a lack of research that examines its relationship with data display, by taking 

the findings of prior research in conjunction with the outcomes of this study, it 

appears that the influence of senior managers is a potent antecedent for establishing 

organisational norms that affect how performance information is selected and used. 

This, in turn, acts as a lever for behavioural change and ultimately helps to reinforce 

the conditions for the sequence of events depicted within the model.  

6.2.1.3 Attitudes towards Performance Information 

The third antecedent to data display identified during thematic analysis was the 

theme ‘Attitudes to Performance Information’. This theme highlighted prejudices 

and even animosity towards police performance information; it also drew attention to 

difficulties associated with measuring complex policing activity and provided 

insights into some of the reasons why simplistic forms of data display are prevalent 

within UK police forces.  

Respondents consistently bemoaned what they perceived as some managers’ fixation 

on crime figures as an arbiter of performance; commentary on this topic stacked up 

to provide a fascinating insight into one of the factors responsible for disquiet about 

the relevance of many performance measures. Certainly, for frontline officers, the 

use of crime data in this manner tended to generate negativity towards performance 

information (and even statistics as a whole), regardless of the formats used. 

Furthermore, parallels were found with extant literature in respect of the suitability 

of using crime data as a performance measure (see Bayley, 1994; Coleman and 

Moynihan, 1996), along with difficulties in quantifying police performance and the 

measurement of outcomes (Shane, 2010).  For example, respondents cited activities 

such as “…spending an extra hour with a vulnerable victim of crime to offer 

reassurance…” (NT2664), with many arguing such intangible contributions are 
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overlooked due to an emphasis on measuring simplistic outputs. Many were also 

emphatic about the need for effective performance measurement, whilst being highly 

critical of prevalent forms of data presentation. 

This resonates with discussions on the definition and measurement of performance in 

complex systems (Pollitt, 1999; Caers et al, 2006; Kelman and Friedman, 2009; 

Moynihan et al, 2009), as well as the problematic issue of quantifying outcomes 

(Behn and Kant 1999; Mackenzie and Hamilton-Smith, 2010; Lowe, 2013); these 

considerations were reflected within the qualitative data, being consistently 

identified as major antecedents to officers’ attitudes towards performance 

information. 

Nevertheless, despite general negativity, the study found a strong sense of vocation 

amongst officers; although there was an occasional tendency to conceive 

performance information as a homogenous entity, respondents exhibited a strong 

desire to serve the public. This is consistent with the notion of Public Service 

Motivation (PSM), as discussed by Moynihan and Pandey (2010) and further 

explored by Kroll (2014). Although not a focal point of this study, this finding ties 

the research further to this literature and could be an avenue for further exploration. 

However, despite the rich narrative produced by this study, when it comes to prior 

research, there seems to be nothing to directly connect attitudes towards performance 

information with either data display or behavioural dysfunction. In contrast, the type 

of negativity towards statistics observed within the free text data is generally echoed 

elsewhere and it is suggested this could be partly attributed to ‘statistics anxiety’ (see 

Zeidner, 1991; Perney and Ravid, 1991; Gal and Ginsburg, 1994; Onweuegbuzie et 

al, 1997; Onweuegbuzie, 2000). This condition manifests itself in a strong dislike (or 

even fear) of statistics and it may therefore be instructive to explore its impact within 

policing, to assess how it may affect attitudes towards performance information.  

Overall however, when considered alongside the themes ‘Statistical Literacy’ and 

‘Influence of Senior Mangers’, it seems this theme acts as a less powerful influence 

on data display compared to the other two major antecedents discussed to this point; 

essentially, the theme ‘Attitudes towards Performance Information’ provides 

additional insights, context and nuances that help shape the organisational climate, 

rather than actively accelerating the sequence of events at the heart of the model. 
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6.2.2. Core Concepts   

These three antecedents to data display act as levers that shape the way in which 

performance information is selected and used in police performance management 

systems. As a result of their combined influence, the character of performance 

management and types of data display used take on a particular disposition. Their 

influence also ultimately affects the sequence of events that follows once users 

engage with performance information. This sequence revolves around the key 

themes of ‘Data Display’, ‘Decision Making’ and ‘Behavioural Dysfunction’, which 

represent core concepts in this study. The links between antecedents to data display 

and core concepts are depicted in Figure 6.2.  

Figure 6.2: Antecedents to Data Display and Core Concepts 

 

The remainder of this discussion focuses upon these core concepts. 

6.2.2.1 Data Display  

The ‘Data Display’ theme is central to the operation of the model. Where certain 

data display formats are present during the engagement phase, the resultant cognitive 

processes consistently trigger responses that act as antecedents to dysfunction, as 

well as reactions that may be considered innately dysfunctional. Therefore, this 

portion of the discussion examines the influence of data display in the light of 

relevant literature, as well as associated theories and concepts. 
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The data display literature is extensive (see Tufte, 1990; 1997; 2001; 2013; Card et 

al, 1999; Chen, 2006; Few, 2009; Lindquist, 2011; Ward, 2015, Isett and Hicks, 

2018). It establishes the way in which data are presented can aid or impair 

communication of information (Vessey, 1991; Speier, 2006; Olsen, 2013a; 2015; 

Hirsch et al, 2015; Huber, 2016), affect users’ comprehension (Gerteis et al, 2007; 

Kurtzman and Greene, 2016) and influence decision-making (Peters et al, 2007; 

NHS, 2018). Studies have also shown some formats promote accurate interpretation 

(Marshall et al, 2004; Sherlaw-Johnson and Bardsley, 2016; Schmidtke et al, 2017a), 

whilst others can be misleading (Anhøj and Blok Hellesøe, 2016). 

Whilst the data display literature encompasses a wide range of loci, this study 

specifically explores the cognitive and decision-making processes that occur during 

engagement with performance information. Therefore, it most closely speaks to a 

comparatively recent field of data display research, primarily focused on the use of 

performance information in healthcare settings (see, for example: Uhrig et al, 2006; 

Peters et al, 2007; Damman et al, 2011; Hildon et al, 2012; Elbel et al, 2014; Anhøj 

and Blok Hellesøe, 2016; Kurtzman and Greene, 2016; Mountford and Wakefield, 

2016; Neuburger et al, 2017; Schmidtke et al, 2017a; 2017b). 

This study’s findings confirm elements of the healthcare research; in particular, it 

consistently identified that performance information users are influenced by the 

visual appearance of data. This was demonstrated in both the qualitative and 

quantitative elements of the study; in particular, the psychometric micro-experiments 

conducted during the latter stage of the research found that users interpreted content 

radically differently, depending on the format used. This was despite the fact that the 

stimuli contained information about comparable performance dimensions (e.g. crime 

rates) and participants were exposed to each of the stimuli in comparable conditions. 

It was also established that users’ initial perceptions of performance were directly 

responsible for the assumptions they drew following engagement with data, being 

demonstrated by the ways in which they consistently reacted to perceived poor 

performance. This finding strengthens prior research and leads us to touch on the 

‘output’ of the central interface, namely the theme, ‘Catalyst for Assumptions’ – this 

construct encompasses the stage immediately following activation of the mechanism 

and is directly prior to the decision-making step in the sequence depicted within the 
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model. It may be conceived as the point whereby the information absorbed during 

engagement is processed and users formulate their interpretation of the data.   

The nature of such assumptions and the role that data display plays in shaping them 

were explicitly tested during the experimental phase of the study; this identified a 

sharp contrast between the effects of engagement with reference-dependent formats 

(see Festinger, 1954; Albert, 1977; Tversky and Kahneman, 1986; 1991; Olsen, 

2013b; Charbonneau and Van Ryzin, 2015), versus interaction with statistically 

robust forms of data presentation, such as SPC charts (see Shewhart, 1939; Wheeler, 

1998; Nielsen, 2015). It was found that interaction with reference-dependent formats 

consistently led to unwarranted assumptions; conversely, when presented with 

reliable formats, participants tended to draw accurate conclusions and respond 

significantly differently to how they reacted to the more simplistic stimuli. 

Furthermore, where such adverse assumptions arose, they regularly impacted upon 

the theme ‘Psychological Impact’, which tended to manifest itself as damage to 

morale and employee wellbeing; this was often attributed to negative inferences 

being drawn about performance by managers. The wider literature demonstrates that 

this condition can arise as a consequence of managers’ attitudes and behaviour 

towards subordinates, resulting in psychological distress, such as anxiety, depression 

and emotional exhaustion (Brewer, 1996; Tepper, 2000; Kelloway and Barling, 

2010; Rafferty et al, 2010; Skakon et al, 2010; Restubog et al, 2011).  

Indeed, the study confirms the presence of adverse psychological effects previously 

associated with target-driven performance management. Prominent themes, such as 

degradation of trust and autonomy (Taylor-Gooby, 2009), loss of motivation (Deci et 

al, 1999; Moynihan, 2010; Jacobsen et al, 2014), feelings of disempowerment 

(Fitzgerald et al, 2002; Moynihan and Soss, 2014) and an increase in stress levels 

(Locke and Latham, 2009) were evident in the free text responses. 

However, a particularly strong and recurrent theme amongst the comments was the 

overwhelming “…negative effect on morale…” (LT2346); this too reflects aspects of 

the literature (O’Neill, 2002; Jackson, 2005). However, the key difference between 

prior studies and this research is that a portion of such psychological damage 

observed in performance management systems can now be directly attributed to the 

use of data display. 
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Additionally, the study demonstrates how negativity bias (James and John, 2007; 

Olsen, 2013c) and loss aversion (Tversky and Kahneman, 1991; Quattrone and 

Tversky, 1988; Kahneman, 1992) manifest themselves in the form of elevated levels 

of concern where respondents envisaged poor performance as a result of interaction 

with the experimental stimuli. This may help further inform the findings of prior 

research that examines negativity bias in respect of performance information use by 

politicians (Moynihan, 2016b; Nielsen and Moynihan, 2017a) and citizens (Larsen 

and Olsen, 2020), not least as political-administrative systems are dominated by 

numerical performance measurement (Olsen, 2018). 

Overall, this leads to the assertion that once users engage with a particular format, 

they begin to formulate assumptions about what is presented and this triggers a 

sequence of events directly shaped by the nature of the data display format utilised; 

effectively, users respond in different ways when interacting with different formats 

and this affects decision-making. The model demonstrates how initial interpretations 

are impaired when superficial formats are used and how subsequent reactions are 

then characterised by remarkably consistent tendencies; this confirms that data 

display can significantly aid or impair interpretation of performance information and 

thereby colour assumptions about performance.  

6.2.2.2. Decision Making 

Whilst the themes that act as antecedents to data display provide insights into 

conditions affecting performance information use, the decision-making processes 

that arise following engagement with performance information (i.e. the ‘thinking’ 

stage) represent the bridge that completes the link to observed behavioural outcomes 

(i.e. the ‘action’ stage).  

It has been argued that one of the primary functions of performance information use 

is to enable effective decision-making (Ammons and Rivenbark, 2008; Moynihan, 

2008; Lavertu and Moynihan, 2012); it also remains largely undisputed that 

performance management systems exert considerable influence upon individuals’ 

decisions (Dumond, 1994). This study bears out these assertions, establishing that 

data display acts as a pivotal lever affecting such decisions, due to the way in which 

it influences the operation and polarity of the proposed mechanism.  
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Therefore it may be conceived that activation of the mechanism produces the ‘raw 

materials’ required for decision-making; these take the form of users’ assumptions 

about the data. Where unreliable data display formats are utilised, such assumptions 

lead to decisions that produce counterproductive reactions; in the case of this study, 

such reactions manifest themselves in the themes ‘Catalyst for Inquiry’ and ‘Basis 

for Operational Change’, which in turn, act as antecedents to dysfunction. Typical 

responses usually involve managers demanding improvements in respect of 

perceived deficiencies and are depicted as outgoing arrows from the ‘Decision 

Making’ block, thereby forming the final steps prior to the phenomenon of interest. 

Although such reactions may be classed as the first stage of behavioural dysfunction, 

an overwhelming preponderance of data from the study indicates the sequence rarely 

stops at this point, with users initiating disproportionate or unnecessary operational 

responses to potentially non-existent problems. Whilst such inappropriate responses 

are dysfunctional in their own right, the experiences of respondents demonstrate that 

they act as antecedents to more serious forms of dysfunction.  

Therefore, the model not only illustrates how dysfunction can be traced to decision-

making, but also how those decisions are directly influenced by the assumptions 

formulated as a consequence of engagement with defective forms of data display. 

These findings are further strengthened when one examines what occurs where 

reliable data display formats are used; the cognitive processes remain the same, yet 

decision-making is substantially altered, as users either identify there is no major 

deficiency to be addressed, or are able to pinpoint areas that may genuinely require 

attention.  

One particular aspect of the decision-making process exposed by this research was 

the reluctance of some respondents to ‘do nothing’, even when faced with 

experimental stimuli that suggested a change of tactics or other intervention was not 

necessary. This opens up theoretical considerations about tendencies to act (or 

otherwise) in such circumstances. For example, Olsen (2017) conducted experiments 

that demonstrated action tends to be more positively evaluated than inaction when 

responding to perceived poor performance. 

This reflects studies reporting on action bias (see Patt and Zeckhauser, 2000; 

Connolly and Reb, 2003), which highlight a general disposition towards taking 



239 
 

action. This can even be the norm where such action may not have been necessary 

and reflects other studies indicating this remains the case regardless of the eventual 

outcome (Zeelenberg et al, 2002; Bar-Eli et al, 2007).  

This notion runs contrary to the concept of omission bias (see Ritov and Baron, 

1990; Baron and Ritov, 1994; 2004), which asserts there is usually a preference for 

adverse outcomes caused by omissions rather than equivalent or lesser harm caused 

by positive acts. However, the more recent research finds that polarity is 

substantially reversed (i.e. towards action) if the choice between action or inaction is 

in direct response to a perceived problem, even “…where the action may not have 

any real effect or could even worsen the situation” (Olsen, 2017, p.1361).  

This may help explain one facet of the decision-making process when performance 

information users engage with numeric data; either they are unable to interpret 

otherwise benign patterns of data effectively (due to inadequate levels of statistical 

literacy), or their assumptions lead them to believe there is a deficiency requiring 

intervention (due to misplaced faith in an unreliable data display format). In each 

case, users default to acting, even where it would be inappropriate to do so.  

Overall, it is clear the ‘upstream’ activity within the model sets the direction for the 

subsequent decisions and that the nature of associated behavioural phenomena is 

likely to be affected by the choices made. Therefore, although some prior research 

has explored links between data display and decision making, this study is unique in 

the sense that it not only strengthens these links, but positions decision-making as 

the lynchpin that connects data display to behavioural dysfunction.  

6.2.2.3 Behavioural Dysfunction 

This theme encapsulates the phenomenon of interest and represents the culmination 

of the sequence of events depicted within the model. It is clear from prior research 

there is no single cause of dysfunction in performance management systems and this 

is certainly reflected in the findings of this study. The extant literature indicates that 

a multitude of environmental and behavioural factors contribute towards a variety of 

adverse consequences; these range from relatively minor aberrations to instances of 

seriously unethical conduct.  
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The literature review explored potential antecedents to dysfunction; for instance, 

pressure from managers (Goodhart, 1975; Neyroud and Disley, 2007), inappropriate 

application of otherwise potentially useful measures (Locke and Latham, 1990; 

1991; 2006; Barsky, 2008), the use of sanctions or penalties (Bevan and Hood, 2006; 

Rothstein 2008; Bevan and Hamblin (2009) and a focus on quantity over quality 

(Northcraft et al, 1994; Chatterton, 2008; Cumming, 2014; Murray, 2014). 

Some of the factors identified in the literature review were also found during this 

study; indeed many are featured as first order components of the themes used to 

construct the theoretical model. Commentary on some others (such as the use of 

conflicting measures), tended to be comparatively rare and therefore insufficiently 

frequent to contribute towards the generation of standalone themes. Other known 

contributory factors, such as aggressive audit and inspection regimes, did not feature 

in respondents’ commentary at all.  

However, there is a good degree of consistency between dysfunction recounted in 

the literature and that identified by this study. In other words, the types of 

dysfunction observed in UK policing closely match those seen in performance 

management regimes elsewhere; furthermore, they were found to be closely 

connected to the use of league tables and numerical targets.  

Specifically, the literature identifies a wide range of perverse behaviours, 

dysfunction and unintended consequences from across the public sector; these 

included falsification of records (Francis, 2013a; Shorrock and Licu, 2013) 

underreporting measures (Eterno and Silverman, 2012; Crockett, 2013; MOPAC, 

2013; PASC, 2013b) and other forms of gaming designed to make performance 

appear better than it actually is (Bevan and Hood, 2006; Rothstein, 2008; Home 

Office, 2015).   

These patterns of behaviour were found to be closely replicated within UK policing, 

as comprehensively demonstrated by the experiences of respondents. Common types 

of dysfunction were extensively documented within the free text responses used to 

construct the data structures; examples ranged from “…unethical practices and even 

falsifying of figures…” (LT647) to “…unhealthy competition…” (NT3562) and 

“…gaming to improve scores…” (LT2165).  
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However, although this study confirms potential contributory factors observed 

elsewhere are likely to apply in policing settings, it also identified data display as an 

additional condition of influence. Furthermore, whilst confirming there exists a 

strong association between dysfunction and the use of numerical targets and league 

tables, it also made the novel discovery that the use of binary comparisons similarly 

appears to initiate behavioural dysfunction. 

As the use of binary comparisons has not previously been identified as being a 

potential trigger for dysfunction, this finding begins to open up the prospect that in 

addition to the conditions already known to adversely influence behaviour, there may 

be something about the visual appearance of particular performance information 

formats that causes users to unwittingly take the first steps along a path leading to 

dysfunction. This possibility is strengthened by output from the experimental phase 

of the study, which confirmed there were strong parallels in respect of the types of 

behaviour triggered by the use of certain formats. 

Typically, in both the qualitative and quantitative elements of this study, although 

numerical targets and league tables were found to exhibit a strong association with 

the phenomenon of interest, it was consistently demonstrated that the binary 

comparison format also appeared to exert a similar influence. Respondents reported a 

range of reactions consistent with responses to numerical targets and league tables, 

such as the format being used to “…distort the figures in favour of the author…” 

(BC141), “…focus activity in a narrow range…” (BC3761) and cause teams to 

“…compete against each other…” (BC3667).  

Furthermore, in addition to the cases of gaming or outright perversity identified both 

in this study and the literature, this research also highlighted relationships between 

these three formats and an apparent subset of dysfunctional behaviour; this may be 

termed intermediate dysfunction, as it does not necessarily arise through negligent 

application, nor involve deliberate dishonesty, but extends beyond the realms of 

unintended consequences. The primary reasons for this distinction, along with the 

chief characteristics of intermediate dysfunction, may be summarised as follows: 

1. Intermediate dysfunction tends to manifest itself in behaviours characterised 

by unnecessary or disproportionate reactions to performance information, 

rather than directly perverse or unethical conduct. 
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2. Whilst unintended consequences may be unforeseen and disparate, 

behaviours typical of intermediate dysfunction are remarkably consistent and 

seem to arise with almost automatic regularity when certain performance 

information formats are used. 

 

3. Intermediate dysfunction may occur even where users do not actively misuse 

performance information, or where environmental factors known to 

exacerbate dysfunction are absent. 

Such cases are not widely documented within the literature, yet this study finds 

numerous examples of this particular category of behaviour, which seem to occur 

even when users engage with performance information with apparent good 

intentions. These include “…short-termism and knee-jerk reactions…” (BC3227), 

the inception of “…special squads…” (NT2071) and “…operations to address the 

issue…” (BC1302), as well as the creation of “…plans that two days later are 

defunct…” (BC2721), plus other “…abnormal reactions, initiatives and tense 

meetings…” (BC3182).  

There is little to suggest such responses arise as a consequence of deliberate misuse 

of performance information or overbearing management styles; therefore, whilst the 

literature cites conditions that make the prospect of behavioural dysfunction seem 

reasonably predictable in some circumstances, it appears this particular type of 

dysfunction can occur even in the absence of such aggravating conditions. This 

strongly suggests that it is directly traceable to the use of simplistic data display 

formats.  

6.3 Summary 

This chapter has utilised the theoretical model as a focal point for discussion, 

exploring its operation in the light of underlying theories, literature and research. In 

doing so, it explicates the relationship between data display and behavioural 

dysfunction more comprehensively than any previous research, by expounding the 

operation of the model and identifying recurrent tendencies that consistently lead to 

the phenomenon of interest. It also conceptualises antecedents to data display and 

core concepts, clearly defining their roles and influences within the model.  
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Centrally, the model demonstrates that data display impels managers to behave in 

certain ways when engaging with particular formats, indicating dysfunction can arise 

independently of misapplication, organisational conditions or other exogenous 

factors. Fundamentally, the study establishes clear links between engagement with 

certain data display formats and antecedents to dysfunction, as well as further links 

between such antecedents and behavioural dysfunction itself.  

The discussion also highlights similarities between the study’s findings and existing 

knowledge about behavioural dysfunction in performance management systems; this 

serves to verify that observed phenomena are consistent across sites, providing 

assurance that factors known to exacerbate dysfunction operate similarly within 

policing. Furthermore, the 13,135 free text comments submitted by respondents 

represent an unparalleled source of commentary on performance information use and 

dysfunction in police performance management systems.  

However, building on this foundation, the study diverges from much previous 

research, as it draws upon data display and reference dependence theories to uncover 

underlying factors responsible for triggering dysfunction. Whilst the extant literature 

cites a range of causes, the prospect that data display may act as a standalone catalyst 

for behavioural dysfunction in performance management systems appears to have 

been overlooked until now. 

Overall, this study enriches the body of research that indicates data display can 

influence interpretation and decision-making, by demonstrating it also exerts a 

substantial impact on behaviour. This finding sits at the nexus of the performance 

management and data display literatures and the contribution it makes will be fully 

explored in the final chapter. 
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Chapter Seven 

Conclusions 

 

7.1 Introduction 

This chapter presents the final conclusions of this study. It first provides a summary 

of the integrated findings of the research, before considering its theoretical and 

practical implications. Next, it presents the original theoretical contribution that sits 

at the nub of this thesis, before concluding with a brief overview of the study’s 

limitations and potential avenues for future research. 

7.2 Summary of Findings 

It is not disputed that a variety of organisational conditions can lead to behavioural 

dysfunction in performance management systems (see Moynihan, 2008; Moynihan 

and Lavertu, 2011; Moynihan, 2016a). However, this study finds that a fundamental 

condition responsible for either exacerbating or moderating such dysfunction lies in 

the choice of data display format (see Tufte, 1990; 2001; 2013; Olsen, 2013a; 2015; 

Isett and Hicks, 2018) used to present numeric performance information.  

This prospect was first identified through qualitative analysis of empirical data, 

initially via sentiment analysis (see Turney, 2002; Wilson et al, 2005), then thematic 

analysis (see Corley and Gioia, 2004; Gioia et al, 2012). The sentiment analysis 

identified recurrent patterns and tendencies for certain polarities to be aligned with 

particular formats; binary comparisons, league tables and numerical targets were all 

strongly associated with negative effects, whilst SPC charts were less likely to align 

with negative sentiments and more likely to produce positive effects.  

Next, thematic analysis established there is a traceable path from data display to 

dysfunction; specifically, engagement with simplistic reference-dependent formats 

consistently produces adverse effects, whilst interaction with statistically robust 

formats moderates such effects. The data structures and theoretical model 

comprehensively elucidate the relationships between themes and further strengthen 

the assertion that a generative mechanism is activated when users engage with 

performance information.  



245 
 

Furthermore, thematic analysis identified recurrent antecedents to dysfunction, such 

as managers demanding improvement for perceived deficiencies; a direct link was 

also established between certain data display formats and such conduct, as well as 

further links between these behaviours and subsequent dysfunction. Whilst it has 

long been known that certain behaviours may trigger dysfunction (see Smith, 1990; 

Bevan and Hood, 2006; Hood, 2006; Rothstein, 2008; Shorrock and Licu, 2013) this 

research therefore addresses the question of what causes managers to respond in a 

particular fashion when using unreliable formats. 

The analysis also uncovered instances of intermediate dysfunction, where adverse 

outcomes arose following interaction with simplistic formats. These reactions often 

took the shape of unnecessary operational responses and were more commonplace 

than extreme forms of dysfunction. Such occurrences may be termed ‘intermediate’, 

as they extend beyond the realms of unintended consequences, yet do not involve 

gaming, dishonesty or negligent application. 

The findings of the qualitative analysis therefore strongly indicate the presence of a 

mechanism operating at the interface between performance information and its users; 

this mechanism systematically produces certain types of events when simplistic 

formats are used, whilst generating strikingly different events when statistically 

robust formats are utilised. Although the mere existence of unreliable formats may 

not cause adverse effects, it appears the act of engagement with them is a catalyst for 

consistent reactions by users, which ultimately lead to dysfunction. 

These prospects are further supported by the experimental component of the study; 

when presented with hypothetical police performance information, respondents 

consistently misinterpreted stimuli depicting binary comparisons, league tables and 

numerical targets, recording elevated levels of concern and adverse behavioural 

tendencies. Conversely, these patterns were substantially moderated when presented 

with comparable data using SPC charts or contextualised peer comparison diagrams. 

Furthermore, statistical analysis of this experimental output identified significant 

relationships between variables, whilst regression confirmed the variables pertaining 

to interpretation of the stimuli acted as a predictor to dysfunction. These outcomes 

arose despite the absence of aggravating conditions (such as pressure from 

managers). Additionally, other exogenous factors, such as the latent influence of 
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organisational culture, did not exert a major influence on observed patterns of 

behaviour. Again, this strongly suggests that a fundamental cause of dysfunction is 

likely to be an underlying agent, situated at the nexus where the powers and 

liabilities of the stated entities operate and interact. 

The experimental portion of the study was instructive in confirming links between 

simplistic data display formats and common antecedents to dysfunction, along with 

subsequent relationships between such antecedents and dysfunction itself. 

Furthermore, the micro-experiments explicitly tested key relationships within the 

theoretical model, with the findings strongly reinforcing the sequence of events first 

identified during thematic analysis.  

The research also found the most effective way of preventing dysfunction is to 

simply not engage with unreliable formats; statistical literacy (see Wallman, 1993; 

Gal, 1997; 2000) was found to be a primary factor in prompting disengagement, yet 

the research found considerable lack of awareness and training in this respect. 

Consequently, whilst superficial formats may remain inert when performance 

information users resist interaction, there is a strong tendency for most of them to 

engage, causing activation of the mechanism; this catalytic interaction consistently 

affects interpretation, assumptions and decision-making, leading to dysfunction.  

From a methodological perspective, the substantial alignment between the 

quantitative and qualitative components of the research is notable, as triangulation of 

the outcomes at each stage identifies significant consistency throughout. This greatly 

enhances the findings, as it indicates the effects of using particular formats are 

comparable whether tested in an experimental setting, or examined through the 

operational experiences of practitioners. This therefore provides a powerful basis 

from where to launch further research, as well as inform policy and practice.  

Finally, it is evident that recurrent forms of dysfunction in UK policing reflect those 

documented within the literature; furthermore, that observed dysfunction is closely 

associated with the same types of performance information formats. Taken together, 

this indicates consistency between the various elements of the study and strongly 

suggests data display is a major antecedent to the phenomenon of interest.  
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7.3 Theoretical and Practical Implications 

There are several theoretical and practical implications of this research; primarily, as 

data display appears to be capable of amplifying or moderating dysfunction, this 

introduces an entirely new consideration into the study of this phenomenon. It also 

opens up the possibility of conflict with longstanding assumptions about conditions 

responsible for triggering such dysfunction.  

Consequently, this study generates implications for dominant thinking about the 

causes of dysfunction in performance management systems. For instance, what does 

the interplay between factors identified within this study and other influencing 

conditions look like? Would further research find contradictions between the claims 

made in this study and pre-existing knowledge about causes of dysfunction, or would 

they complement each other? Could the outcomes of this study potentially enhance 

some prior findings and undermine others? 

The study also carries implications relevant to the specific theories cited within this 

thesis. For example, with regard to reference dependence theories (see Festinger, 

1954; Albert, 1977; Tversky and Kahneman, 1986; 1991; Olsen, 2013b) the 

outcomes of this research indicate the use of isolated reference points in making 

temporal, social or aspirational comparisons is a highly counterproductive practice. 

Therefore, it may be beneficial to further explore the implications of reference 

dependence for performance information use, in light of the study’s findings. 

Similarly, in respect of Goal Setting Theory (see Locke, 1968; Locke et al, 1981, 

1989; Locke and Latham, 1990; 2006), the findings could impact upon established 

thinking regarding the design of organisational goals, as it is clear that where targets 

are presented in a simplistic binary fashion, this is likely to trigger dysfunction, 

whereas different visual presentation of the same goals may not. Therefore, this 

research has implications for the theoretical concept of ‘goals as reference points’ 

(Heath et al, 1999) by establishing that the format used to present a particular target 

may influence behaviour as much as the existence of the target itself. 

Furthermore, the thesis has cited studies that examine the way in which data display 

can affect the interpretation of performance information (see Brewer et al, 2012; 

Kurtzman and Greene, 2016; Schmidtke et al, 2017a), along with its impact on 
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decision-making (Elbel et al, 2014; NHS, 2018); this study enriches this field of 

research by demonstrating how the influence of data display reaches beyond 

cognitive processes, to have a direct bearing on behaviour. This has theoretical 

implications for how we understand engagement between performance information 

and its users, as well as how data display can exert influences on the cognitive and 

behavioural processes that lead to dysfunction. 

Additionally, using data display to explain behavioural phenomena associated with 

performance information use is rare; consequently, theoretical implications could 

extend far into unchartered reaches of this field. In particular, the postulation of a 

mechanism responsible for behavioural tendencies opens up the prospect of a ‘blind 

spot’ in this strand of the literature (see Moynihan, 2008; Micheli and Neely, 2010; 

Moynihan et al, 2012; Nielsen, 2013; Kroll, 2013; 2014; 2015; Kroll and Moynihan, 

2017). Fundamentally, the theory generated as a result of this study compels scholars 

to consider the possibility that data display exerts a direct influence on behaviour.   

With regard to practical implications, the study’s chief impact is in respect of how it 

informs the design and use of police performance information. As the research 

establishes the effects of data display are far-reaching and can trigger dysfunction 

even in the absence of misapplication, this places deep responsibility on those 

charged with designing and using performance information within the police service 

to ensure formats are statistically robust. Such implications may also reach beyond 

policing and it could be instructive to further explore this through further research. 

Finally, the findings suggest there is a firm case for ensuring performance 

information users are suitably trained and equipped to recognise and interpret 

reliable forms of data display, in order to avoid the pitfalls of simplistic formats. It is 

however recognised that such a fundamental shift in what has become embedded 

thinking and practice is likely to involve significant challenges, both culturally and 

organisationally. It is therefore suggested such a shift is not simply a case of 

supplanting reference-dependent formats with statistically robust ones, as a fresh 

mindset is required; police managers need to envisage performance data as a source 

of information to aid decision-making, rather than a tool to ‘name and shame’. 
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7.4 Contribution 

In reviewing an early iteration of this thesis, Professor Donald Moynihan (Director 

of the La Follette School of Public Affairs, University of Wisconsin-Madison and 

President of the Public Management Research Association) remarked that 

conventional wisdom tends to ascribe perversity in performance management 

systems to well-documented factors, such as organisational or contextual conditions; 

meanwhile, he observed there is scant research into how the presentation of 

performance information itself might also be partly responsible. He then went on to 

comment upon the main contribution of the thesis, as he saw it: 

“…you both contribute to work on perversity, but suggest that at least some 

of the underpinnings come from cognitive biases that arise from the 

information we are presented with. That is to say, not all perversity is the 

function of incentives or leadership or culture, but the information we are 

presented with predictably leads to faulty heuristics kicking in, and sets us on 

the path to engaging in perverse use of data. I think that’s a real contribution 

to make” (Moynihan, 2016a). 

Therefore, it is proposed this thesis makes a substantial and original theoretical 

contribution, high in methodological rigour and practical relevance. Specifically, it 

identifies data display as being a significant antecedent to the phenomenon of 

interest, establishing the likely presence of an underlying generative mechanism and 

providing an explanatory theoretical account. Ultimately, the study extends the 

boundaries of where it is believed the influence of data display may reach, by 

establishing a verifiable path from data display, through decision making, to the 

phenomenon of interest; this prospect has not been explored elsewhere. 

The study contributes to management research by identifying underlying factors in 

the design of data display responsible for triggering dysfunction. It introduces the 

notion that certain formats consistently impair engagement with data, producing a 

pattern of cognitive and behavioural responses that culminate in dysfunction; the 

study proposes the notions of antecedents to data display and core concepts to 

explicate this sequence of events. The research also identifies pivotal relationships 

between certain formats and prominent antecedents to dysfunction, demonstrating 

how such antecedents produce adverse outcomes; these range from unintended 
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consequences and intermediate dysfunction at one end of the scale, to outright 

perversity and unethical behaviour at the other. 

Fundamentally, the study establishes that data display formats founded on 

comparisons to isolated reference points consistently trigger unwarranted 

assumptions about apparent changes or differences and encourage a narrative 

describing apparent increases or decreases with a plausible air of authority that belies 

the efficacy of such formats. This then frames and shapes conversations about 

performance, leading to a foreseeable sequence of events responsible for producing 

behavioural dysfunction.  

It is therefore asserted that behavioural phenomena arising from engagement with 

performance information are directly shaped by the chosen data display format. This 

is demonstrated from multiple perspectives in this study; where all factors remain 

constant apart from the data display format, when engaging with performance 

information, the same users operating within the same context exhibit radically 

different assumptions and responses, depending solely on how data are presented.  

From a critical realist perspective, the study utilises Easton’s (2010) retroductive 

four step model as a framework for addressing the research question, by identifying 

the entities and mechanisms responsible for producing events. Consequently, by 

envisioning the interaction of entities and activation of a generative mechanism, this 

enables the production of an explicative theoretical model, alongside a robust 

explanatory account. Such an account supplements the visual representation 

proffered by the model and may be outlined as follows: 

“Entities (performance information users) having structures (e.g. knowledge, 

personality traits), operating within other structures (UK police service) and 

necessarily possessing causal powers (to act / influence others) and liabilities 

(e.g. extent of statistical literacy) will, under different specific conditions 

(using different data display formats - i.e. further entities with causal powers 

and liabilities), produce events (particular decisions and actions), which 

contribute towards the phenomenon of interest (behavioural dysfunction)”. 

This account is founded upon the tenets of critical realist causal explanation; it also 

acts as a straightforward expository narrative, yet one which possesses the 
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ontological and epistemological rigour necessary to make a theoretical claim. 

Additionally, it not only distils key factors that produce the phenomenon of interest 

in a manner consistent with critical realism, but retains significant relevance to the 

practical application of performance information within operational settings.  

This doctoral research therefore provides a solid foundation from which to argue for 

a significant rethink about the standalone behavioural power of data display, as well 

as a sea change in how police performance information is presented and used. It is 

therefore critical that data display formats must ‘reveal the truth’ as asserted by Tufte 

(2013); this is because their visual appearance exerts a heavy influence on the nature 

of what follows once users engage with the data.  

Consequently, returning to the research question… 

“Does data display influence the likelihood, nature or extent of behavioural 

dysfunction in police performance management systems, and if so, why?” 

…this study finds data display is indeed singularly capable of triggering behavioural 

dysfunction in police performance management systems and this can be attributed to 

the way in which it shapes initial perceptions and subsequent decisions. Most 

significantly however, the research comprehensively establishes data display directly 

influences the likelihood, nature and extent of such dysfunction.  

7.5 Limitations and Further Research 

There are limitations to this study that need to be acknowledged. For example, it is 

accepted it would be impossible for engagement with the micro-experiments to be 

absolutely sterile. Nevertheless, respondents were, as much as practicable, able to 

interact with the stimuli away from influences or pressures that may exist in their 

operational environments.  

Similarly, it is acknowledged that researcher bias (Pannucci and Wilkins, 2010) 

cannot be completely eliminated, although again, steps were taken to mitigate this 

through the research design. Consequently, although this is the first work to examine 

all of the constructs depicted within the model together, it is not claimed that the 

findings are infallible. Therefore, it is recommended further research be undertaken 
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to test the claims made, as well as explore associated areas that lie beyond the scope 

of this study. 

Firstly, elements of the theoretical model could be further assessed; it may be 

possible to test the strength of relationships between particular components, or via 

the introduction of new variables, to ascertain if they exert an influence on the 

postulated mechanism or observed outcomes. Questions could include: Would the 

introduction of additional factors substantially impact upon the patterns and 

tendencies produced by the experiments? If so, what are they and how do they exert 

an influence?  

Similarly, it may be worthwhile evaluating whether there are any reinforcing loops, 

reciprocal effects, or currently unidentified associations between components of the 

model. Further experiments might also locate new mechanisms capable of 

influencing themes (or exerting moderating effects along one or more of the arrows). 

Also, where a theme does not currently have an ‘incoming’ arrow, what factors 

influence it?  

Next, there are opportunities for extending existing aspects of this study. For 

instance, this could involve testing additional variants of the stimuli depicting a 

range of proximities from reference points; in particular, where negative variance 

exists, it may be possible to assess whether negativity bias could help explain 

extreme tendencies towards dysfunction. If additional stimuli depicted performance 

at greater or lesser variances, would assumptions about performance being ‘good’, 

‘poor’, or ‘acceptable’ vary, depending on relative distances, and would this affect 

behavioural outcomes? 

Similarly, labelling stimuli to denote crime types of a more or less serious nature 

(e.g. ‘rape’ vs ‘shop theft’) could be worth exploring to see if this affects behaviour, 

especially if the actual interpretation of each such stimulus is comparable; the same 

applies to incorporating a numeric scale alongside some stimuli, to test whether 

respondents react differently to when being assessed against patterns of data with no 

scale. A more complex set of stimuli could therefore be deployed to test whether 

different labels or scales affect participants’ interpretations or behavioural responses; 

however, at the very least, it seems worthwhile to replicate the original exploratory 

tests on a larger scale to produce results that are more representative.  
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A further consideration not addressed by this research is how the characteristics of 

performance information users might affect operation of the model. The study found 

users tended to respond to the experimental stimuli consistently despite pre-existing 

characteristics; nevertheless, an interesting line of inquiry could be to assess the 

impact of heuristics or biases capable of affecting how data are interpreted or used 

(see Tversky and Kahneman, 1974; Jacobsen et al, 2014; Baekgaard and Serritzlew, 

2016; Nielsen and Moynihan, 2017b; Christensen et al, 2018).  

Finally, it may be beneficial to utilise the methodology employed by this research to 

conduct parallel studies within the fields of healthcare and education (and potentially 

other public or even private sector domains) to investigate whether data display is 

also a contributory factor towards behavioural dysfunction there. Overall, it appears 

that synthesis of the fields of performance information use and data display could 

pay dividends by unlocking new perspectives on the relationship between data 

display and behavioural dysfunction. 
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