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Acceptance or Disapproval: Performance Information in the Eyes of 

Public Frontline Employees 

 

 

Abstract 

Public frontline employees are increasingly exposed to performance information, and their 

acceptance of this information as a valid, legitimate, and useful foundation for decision-making 

is central to the success of performance management systems. However, despite this we know 

very little about what affects frontline employees’ acceptance or disapproval of performance 

information as well as their willingness to take causal responsibility for the information. We 

contribute to filling this gap by developing hypotheses claiming that frontline employees are 

more likely to accept and take causal responsibility for performance information when their 

organization is doing well on the performance indicators. Using a survey experiment including 

1988 public high school teachers from 121 organizations, we offer evidence to support our 

hypotheses. The implication of our argument and results is an ironic problem: Performance 

information has the least credibility as a management tool, among frontline employees, in poorly 

performing organizations.   
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Introduction 

Today, performance information systems are heavily integrated in the management of public 

organizations (Van Dooren and Van de Walle 2011). As a consequence, public frontline 

employees (teachers, doctors, policemen etc.) are exposed to performance information that 

displays their organization’s performance. Along with citizens, managers and politicians, the 

frontline employees take part in an ongoing struggle over how performance information should 

be defined, interpreted, and used in their organization. While some actors accept a given 

performance indicator as valid, legitimate, and useful, others do not and consequently disapprove 

of it as a basis for organizational change and decision-making. Hence, performance information 

is by no means objective, and various interests are involved in the process of defining an 

organization’s performance measures (Moynihan 2008a). 

 While we have numerous studies examining how citizens, managers, and politicians 

interpret and use performance information in decision-making (Baekgaard and Serritzlew 2016; 

James 2009; James and Van Ryzin 2017; Kroll 2015; Moynihan and Pandey 2010; Nielsen and 

Moynihan 2017), the public frontline employees are much less researched by the performance 

management literature. In particular, although public frontline employees are important 

implementers and central to the success of performance management systems (Destler 2016, 

2017), we have scarce knowledge about the factors that shape the frontline employees’ 

acceptance or disapproval of the performance information they are exposed to.  

 This is surprising for several reasons. First, if politicians and managers want to change the 

working procedures or goals of an organization because performance indicators are displaying 

poor results, the frontline employees will be implementing those changes. In their seminal works, 

Simon (1997) and Barnard (1938) argue that managerial decisions lying outside bureaucrats’ 
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“zone of acceptance” (or, in Barnard’s words, “zone of indifference”) will encounter resistance. 

Likewise, Lipsky (1980, 168-69) points out that street-level bureaucrats who consider the applied 

performance measures illegitimate or invalid will resist these measures in various ways. 

Furthermore, frontline employees are (co)interpreters of the performance data (Moynihan 

2008b). Their perceptions of the information influence how the organization as a whole 

interprets performance data and whether the data is accepted as basis for decision-making. Thus, 

we need to understand the factors that influence the frontline employees’ acceptance or 

disapproval of performance information. Yet, no studies have so far examined this issue.  

 We contribute to filling this gap by developing and empirically testing two hypotheses that 

help explain the variation in frontline employees’ acceptance of performance information and 

their willingness to take causal responsibility for the information. We theorize that frontline 

employees’ acceptance of performance indicators depends on the contents of the information 

itself. Contrary to citizens and politicians in general, frontline employees are confronted with 

information about their own performance, or the performance of their organization, which makes 

their stakeholder interests different from those of citizens and politicians. Therefore, instead of 

examining how political beliefs affect the interpretation of performance data, as done by several 

studies of citizens and politicians (see Baekgaard and Serritzlew 2016; James and Van Ryzin 

2017; Baekgaard et al. 2017), we examine how the performance information concerning the 

frontline employees’ own organization affect their acceptance of the information. When 

developing the hypotheses, we also provide a conceptualization of the employees’ acceptance 

into three dimensions (acceptance of the performance indicator’s validity, legitimacy and 

usefulness).  
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 The hypotheses state that frontline employees who are confronted with positive 

performance data concerning their own organization (i.e., their organization is performing well) 

are more likely to accept the performance indicator as a valid, legitimate, and useful tool 

compared to frontline employees whose organization is performing poorly. Furthermore, the 

employees are expected to inflate their own causal responsibility of the performance indicators 

when performance is good, while attenuating responsibility when performance is poor. The 

hypotheses are developed using arguments from the self-affirmation theory while taking into 

account factors that are special to the frontline employee context (e.g., professional norms of the 

frontline employees). 

 The claims made by the hypotheses have – if true – significant consequences for 

performance management systems, especially with regard to the potential of performance 

information to make changes in organizations. The formal intention of performance management 

systems is that the performance information can be used to make changes and foster learning in 

especially the poorly performing organizations. Yet, according to our argument, poorly 

performing organizations are exactly where we will find most objection and resistance to 

performance indicators as being valid, legitimate, and useful. This produces an ironic problem 

since poorly performing organizations in the greatest need of making organizational 

improvements are also the organizations where performance information has the least credibility 

and the least weight as a foundation for decision-making among frontline employees.  

 An empirical investigation of our hypotheses requires a test case that, among other things, 

allows us to expose the information of an actually applied performance indicator to a large 

number of public frontline employees. For reasons detailed in the research design section, a 

value-added indicator calculated by the Danish Ministry of Education to measure the 
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performance of high schools provides an ideal test case. We examine the hypotheses using a 

survey-experimental design that contain 1988 public high school teachers in Denmark which is 

coupled with actual performance information from 121 high schools. In the experiment, teachers 

in the treatment group were provided with information showing the performance of their school 

on the indicator, whereas the control groups did not receive such information. The design, which 

has previously been used to examine politicians’ and citizens’ reactions to performance 

information (e.g., Nielsen and Moynihan 2017), allows us to estimate the effects of performance 

information for organizations with different levels of performance.  

 The results show that the content of the performance information influences whether the 

high school teachers accept the performance indicator. Thus, teachers confronted with a high 

performance score are more likely to accept the performance metric as a valid, legitimate, and 

useful indicator of the high school’s performance than teachers confronted with information 

showing poor results of their organization. Furthermore, teachers confronted with information 

showing a low performance were more likely to attribute responsibility to the Ministry of 

Education and reforms, while attributing less responsibility to themselves. Contrary, teachers 

confronted with information showing a high performance were more likely to attribute 

responsibility to themselves and less responsibility to the Ministry.  

 

Public Frontline Employees’ Acceptance of Performance Information  

The starting point of our study is the combination of a widespread use of performance 

management and the persistent importance of frontline employees in modern public 

administration. Performance management is defined here as a system that generates performance 
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information and connects this information to decision venues (see e.g. Moynihan 2008a, 5). The 

public frontline employees (or ”street-level bureaucrats” as labeled by Lipsky 1980) are the 

teachers, doctors, caseworkers, etc. who interact directly with citizens and companies on behalf 

of the government. It is well-established in the literature that public frontline employees are 

pivotal for how public organizations make decisions, performs, and implement changes (see e.g. 

Lipsky 1980; May and Winter 2009; Tummers, et al. 2012). Thus, when politicians and public 

managers use performance information to administer public organizations, it is ultimately the 

frontline employees who will be changing the organizational procedures and adapt their daily 

work practices in order to improve the performance scores. However, as argued by Moynihan 

(2006), performance data is not objective, and its interpretation and use is determined by the 

interaction between various stakeholders—including the frontline employees. As (co)interpreters 

of the performance information, frontline employees’ organizational position is important for 

how an organization applies performance data.  

 It is well-known that bureaucrats have certain limits to what they will accept as 

organizational practice and a foundation for decision-making (Simon 1997; Barnard 1938). 

Decisions that fall outside employees’ “zone of acceptance” will encounter resistance and will 

most likely not be implemented as intended. Moreover, the vast literature on frontline employees 

shows that the frontline employees’ implementation of administrative decisions are heavily 

influenced by their opinions and interpretations of the world (Kaufman 1960, 80-81; Brehm and 

Gates 1999, 196; May and Winter 2009). Indeed, Hood (2012) argues that the success of 

“managing by numbers” depends on the worldviews at the operating level. Hence, it is important 

that frontline employees accept performance information as a basis for decision-making in order 

for the performance management systems to be fully effective. Moreover, acceptance cannot 
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easily be circumvented by using incentives and rules. For example, Destler (2016) finds that 

organizational incentives related to performance information do not increase the extent to which 

school teachers value and use the performance information. Instead, Destler (2016; 2017) points 

to organizational climate as important for how frontline employees use performance information. 

In sum, we need to expand our understanding of what shapes frontline employees’ acceptance of 

performance information.  

 In this article, we examine three dimensions of frontline employees’ acceptance of an 

organization’s performance information. There are no existing theoretical or empirical 

contributions that explicitly summarize the different dimensions of frontline employees’ 

acceptance of performance information in a way that may serve as a foundation for empirical 

investigation. However, the performance management literature provides solid insights into what 

dimensions are often used to assess performance information, and the literature on public 

frontline employees provides insights into dimensions that are relevant for their acceptance of 

management tools and decisions. Based on this literature, we derived three important dimensions 

of acceptance of performance information as well as the dimension related to causal 

responsibility. 

 The three dimensions of acceptance focus on whether the frontline employees accept a 

given performance indicator as a valid indicator of the organization’s performance, a legitimate 

tool for performance evaluation, and a useful tool for their organization. These are all classic 

dimensions on which to assess performance information, both in theory and practice (see 



8 
 
 

Bouckaert 1993; Streib and Poister 1999).1 By valid we refer to measurement validity, that is, 

whether the employees’ think the given indicator actually measures what it intends to measure. 

Thus, if the frontline employees do not accept a given performance indicator as valid, they are 

not likely to endorse management decisions substantiated in information from that indicator. 

This is highlighted by Lipsky (1980), who further exemplifies: “Thus police officers would 

object to utilizing arrests per capita per available officer as measure of performance unless 

controls were introduced for propensity of criminal behavior in the district” (p. 169). 

 Related to that is the extent to which the frontline employees accept the information as a 

legitimate tool for evaluating performance (Streib and Poister 1999; Lipsky 1980, 165-69). If the 

employees do not accept a performance indicator as a legitimate basis for evaluation (e.g., 

because they do not believe performance information can be justified as a part of management, 

general aversion against performance measurement, etc.), they will resist decisions based on the 

results of that indicator. Consequently, Bouckaert (1993) argues that involvement of lower-level 

employees in selecting and designing the performance indicators may enhance the legitimacy of 

the indicators. 

 A third dimension of acceptance concerns the extent to which frontline employees accept 

the performance indicator as a useful tool for their organizations. The argument behind this 

dimension is relatively straightforward: Frontline employees must perceive the performance 

                                                           
1 Bouckaert 1993 and Streib and Poister (1999) use the term functionality in assessment of performance 

measures. However, regarding frontline employees’ acceptance, we prefer the term useful (this is 

equivalent to managers’ perception of performance measures as useful, see Ho 2006). 
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indicator as useful for their organization in order for them to fully endorse it as a basis for 

decision-making.  

 In addition to acceptance of the indicators’ validity, legitimacy and usefulness, we examine 

whether frontline employees are willing to take responsibility for the results on the performance 

indicators. In order for the employees to change their behavior as a consequence of performance 

information, they must recognize that their behavior and efforts influence the scores on the 

performance indicators. This follows from the general causal link between perception of causal 

responsibility and behavior (Gerstenberg 2013). That is, the more the frontline employees take 

causal responsibility for the scores on the performance indicators, the more likely they are to 

accept the purpose of changing their behavior because of the information. In the following 

sections, we develop our hypotheses about frontline employees’ acceptance of performance 

information as valid, legitimate, useful, and something that they take causal responsibility for. 

 

Defensive Bias among Public Frontline Employees?  

Building on theory of cognitive dissonance (Festinger 1957), the theories of motivated reasoning 

and self-affirmation suggest that people are motivated to perceive and interpret information in a 

certain manner. Thus, scholars in the literature of motivated reasoning argue that people are 

biased by their prior beliefs when interpreting new information (Kunda 1990). This bias is not a 

result of limited cognitive skills or insufficient information; it is rather a conscious or 

unconscious attempt to reduce cognitive dissonance by aligning prior attitudes with the 

information at hand (Kahan 2013). If individuals are motivated by accuracy goals, they will 

carefully evaluate evidence to reach the most correct conclusion. If people, on the other hand, are 

motivated by directional goals, they are motivated to reach a conclusion that is aligned with their 
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prior beliefs (Kunda 1990). Recent public administration research applies the motivated 

reasoning framework to show that ideological biases influence citizens’ and politicians’ 

interpretations of performance information on public organizations. Baekgaard and Serritzlew 

(2016) show that citizens misinterpret performance information when it contains public/private 

cues about the service provider. Similarly, James and Van Ryzin (2017) find that citizens 

evaluate government programs differently depending on whether or not they have been 

politically primed, while Baekgaard et al. (2017) show that these ideological biases also affect 

politicians’ interpretation of performance information.  

 We contend that frontline employees just as citizens and politicians evaluate performance 

information on public organizations in a biased way. However, unlike citizens who evaluate the 

performance of others, frontline employees evaluate information concerning their own behavior 

or that of their organization. According to the self-affirmation theory, this is an important 

difference. Thus, the self-affirmation theory holds that people confronted with information that 

threatens their self-image can be motivated to protect their integrity by engaging in defensive 

biases (Steele 1988).  

 Sherman and Cohen (2006) summarize three ways in which individuals can respond when 

they are confronted with information that threatens their self-image. First, individuals can accept 

the failure or threatening information and use it as a basis for behavioral change. Second, 

individuals can respond by reflecting on other topics or areas where they excel in order to restore 

their self-image. After such self-affirmation, people realize that their self-worth is not dependent 

on the information. Consequently, they are less inclined to see the information as threatening and 

are more open to using it for behavioral change. Finally, individuals can respond to threatening 

information by engaging in defensive biases. When people engage in defensive biases, they will 
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distort, dismiss or outright deny the information at hand in order to maintain or restore their self-

image. Defensive biases are highly problematic in performance management systems because the 

biases reduce the probability that people “will learn from the potentially important information” 

(Sherman and Cohen 2006, 186) and hence the provision of performance information is less 

likely to spur learning and organizational improvements.  

 If the underlying mechanisms from the self-affirmation framework are transferable to the 

context of public frontline employees and information about organizational performance, we can 

identify a challenge to performance management systems: the risk that frontline employees who 

are confronted with negative performance data will engage in defensive biases by denying or 

attenuating the validity, legitimacy or usefulness of the information. This is based on the 

assumption that the negative performance information constitutes a threat to their self-image. 

However, a number of factors that are special to the frontline employee context need to be 

considered when connecting it with the mechanism of defensive bias.  

 First, public frontline employees are often professionals who adhere to certain norms and 

have strong and stable values about what to accept as good and bad procedures (Krogsgaard, 

Thomsen, and Andersen 2014). Accordingly, their acceptance of a performance indicator should 

not be easily altered by information about their own organization’s performance. Instead, one 

would expect it to be determined by professional norms, regardless of whether the indicator 

displays a good or bad performance. Therefore, professional norms may not leave much room for 

defensive biases to be a factor that guides the frontline employees’ acceptance of performance 

indicators. On the other hand, professionalism also entails a stronger tie between an employee’s 

work and personal identity. This could cause negative performance scores to be a stronger threat 

to the employee’s self-image. Hence, there are arguments in favor of professionalism being a 
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catalyst of defensive biases and a factor that curbs them. Yet, we have little empirical knowledge 

about how the arguments of defensive biases fare with professionals at the frontlines.  

 Second, much performance information in the public sector measures organizational 

performance rather than individual performance. Defensive biases will thus only occur to the 

extent that the employees relate their self-image with the organizational performance. Moreover, 

we should expect defensive biases to be more profound the more an employee identifies with the 

organization. Although the self-affirmation theory’s focus on defensive biases was originally 

developed with the individual in mind, later contributions have extended its use to collective 

threats. For example, Sherman and Kim (2005) found that sports team athletes of losing teams 

engaged in personal defensive biases (downplaying their own role in the defeat), but also 

defensive biases on behalf of their team. Performance information at the organization-level is 

thus not necessarily enough to prevent defensive bias among the public frontline employees. 

 Third, the construction of the specific performance indicator may also influence the 

employees’ tendency to engage in defensive biases. Some indicators are easy to dismiss as 

invalid because they are not well-crafted. For example, school grades are an inadequate indicator 

of school performance since they do not account for student-background. However, school 

grades adjusted for students’ background, previous results etc. are harder to dismiss, which in 

theory may dampen any defensive biases.  

 Thus, performance information at the organizational level, the professional features of 

frontline employees, and the construction of the indicators are factors that potentially dampen the 

tendency to engage in defensive biases. However, as presented above, we can also generate 

arguments in favor of defensive biases being present in spite of the organizational level and the 



13 
 
 

professional characteristics of frontline employees. In sum, we may therefore hypothesize as 

follows: 

 

H1: Frontline employees are more likely to accept a performance indicator when it displays high 

performance for their organization compared to when it displays low performance. 

 

By acceptance, we refer to the before-mentioned three dimensions regarding acceptance of the 

indicator’s validity, legitimacy and usefulness. Thus, we may split H1 into three separate 

hypotheses: (H1a/H1b/H1c) Frontline employees are more likely to accept a performance 

indicator as [valid/legitimate/useful] when it displays high performance compared to when it 

displays low performance. 

 By splitting up H1, we also open up for the possibility that defensive biases affect the three 

dimensions of acceptance in a dissimilar manner. Bouckaert (1993) stresses that the three 

dimensions do not necessarily follow the same pattern when evaluating a given performance 

system. He proposes a typology of eight measurement systems that differentiate on whether the 

validity, legitimacy and usefulness of the performance measures is low or high. For instance, in 

what Bouckaert terms a “pragmatic system”, the performance measure has a low validity and 

legitimacy, but a high usefulness. If we apply this to the frontline employee perspective, their 

initial level of acceptance (i.e., without exposure to performance information) can be different 

for each of the three dimensions. Moreover, since the effect of defensive biases can depend on 

the initial level of acceptance, because of floor or ceiling effects, we may observe some 

differences in the effects of exposure to performance information on validity, legitimacy and 

usefulness, respectively. 
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 Strategical behavior among the frontline employees may also produce differences in the 

effects on the three acceptance dimensions. For example, the employees’ evaluation of an 

indicator’s usefulness depends on whether they perceive it as serving a purpose. However, this 

may have nothing to do with its usefulness in a learning perspective, but rather whether the 

measure can, for instance, be used to attract resources. Thus, although poor results on an 

indicator may cause employees to perceive it as invalid and illegitimate, they may still consider it 

as a sort of a “useful idiot” that can be used to satisfy external actors (i.e., avoid more indicators), 

generate a good reputation or as a lever to obtain more funds. Consequently, a strategic approach 

to performance indicators can even be a rational move on part of the frontline employees.  

 

Attributing Causal Responsibility for Performance Results 

If performance information should lead to changes in frontline employees’ behavior, the 

employees must also believe that they are causally responsible for the performance scores. 

Employees who do not regard themselves as at least partly responsible for performance 

outcomes have no incentive to change their work practices. There are several types and 

definitions of responsibility (moral, legal, functional etc., see Lagnado, Gerstenberg, and Zultan 

2013). However, in this article, we focus on causal responsibility which concerns whether actors 

are responsible for causing specific outcomes (unlike, for instance, functional responsibility that 

focuses on actors’ responsibility for fulfilling a set of formal duties, see Nielsen and Moynihan 

2017). 

 According to self-affirmation scholars, defensive biases also influence how people attribute 

causal responsibility. Thus, in order to maintain or reinforce their integrity, individuals may 

overstate internal responsibility (i.e., attributing responsibility to themselves) for positive 
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information, while reducing internal responsibility attribution for negative outcomes (Sherman 

and Kim 2005). In a recent study, Nielsen and Moynihan (2017) show that politicians are more 

likely to attribute responsibility to external actors, in this case public sector leaders, when 

performance indicators display a low performance. Another related theory focuses on blame 

avoidance (Weaver 1986). Although responsibility attribution is closely linked with blame 

avoidance strategies, the two theories differs in that responsibility attribution can be considered 

as the initial step before blaming occurs as “actors must be perceived as responsible before they 

can be blamed” (Nielsen and Moynihan 2017, 270). More importantly, the concepts differ in the 

sense that individuals might blame other actors for poor performances to avoid blame 

themselves, while internally acknowledging the results as their responsibility and changing their 

behavior accordingly. Nonetheless, blame avoidance strategies are harmful to organizations, as 

public agents’ efforts to avoid blame from poor performance can in some cases trump their 

interest in carrying out “good governance” (Hood 2010, 4). Yet, how public frontline employees 

attribute blame or causal responsibility has yet to be established by the public administration 

literature.  

 Overall, building on self-affirmation and blame avoidance theory, we expect that frontline 

employees attribute causal responsibility selectively depending on the content of performance 

results2. Specifically, we hypothesize as follows: 

 

                                                           
2 Regarding factors that are special to the frontline employee context (performance information 
at the organizational level, professionalism and characteristics of the performance indicator), we 
refer to the discussion of validity, legitimacy and usefulness in the previous section. These 
arguments also apply to frontline employees’ attribution of causal responsibility.  
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H2:  Frontline employees attribute more causal responsibility to their own behavior and less 

causal responsibility to other actors when the performance indicator displays high performance 

for their organization compared to when it displays low performance. 

  

 H2 also means that we expect that low performance scores cause frontline employees to 

attribute less causal responsibility to themselves and more to other actors (compared to the high 

performance situation). If H2 is correct, to whom will the frontline employees attribute causal 

responsibility when indicators show poor performance? Will they differentiate between actors 

when attributing responsibility? From existing studies we know that politicians tend to push 

blame downwards to local managers (Nielsen and Moynihan 2017), but we do not know whether 

frontline employees will apply similar strategies and thus blame their clients when they are 

confronted with poor performance, or whether they will push responsibility back up to the 

managerial or political level—or even push responsibility both downwards and upwards.  

 If we turn to the frontline literature, holding the clients responsible for bad outcomes is 

indeed one strategy frontline employees apply to cope with the fact that they cannot perform well 

on every occasion (Lipsky 1980, 151-56). However, the question can also be approached using 

social identity theory. Here, we know that people tend to categorize themselves and others into 

social groups depending on the given context (Ashforth and Mael 1989). Among other things, 

these categorizations create different in- and out-groups (“us” and “them”) for the individual and 

people are inclined to favor and protect their own groups (i.e., groups they identify with). 

According to this perspective, it is therefore important how the frontline employees categorize 

the other actors in the context of evaluating performance information. For example, do they 

perceive the clients as a part of the in-group? Some frontline employees, such as teachers, may 
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perceive teachers and students as a group of people working together “on the floor” to produce 

skills and knowledge. This may cause them to hold both teachers and students responsible for 

high performance, while exonerating teachers and students of responsibility for low 

performance. In many cases, we can also imagine that the frontline employees view the frontline 

or decentralized part of the public organization (i.e., frontline employees and frontline 

management) as “us” versus the top-level part of the organization (the central administration, 

politicians, the ministry etc.). Hence, we are likely to observe that different actors are unequally 

attributed with responsibility for low performance by the frontline employees. We will return to 

this in the discussion. 

  

Test Case: Value-Added Indicator of High School Performance 

An empirical test of our hypotheses requires a case with access to a large number of public 

frontline employees who can be exposed to the same type of performance information. 

Moreover, since we focus on performance information of the employees’ organizations rather 

than the individual employees, the test case should include a substantial number of organizations 

to allow for variation in performance. In the ideal design, we can, for a number of public 

organizations with varying performance, expose a part of the organization’s frontline employees 

to the organization’s performance on a relevant indicator and compare them with a control group 

from the same organization, which is not exposed to the performance information.  

 An ideal case should also allow us to expose frontline employees to actual, applied 

performance indicators, showing tangible and real performance results.  Our theoretical 

argument focuses on the employees’ relation and attachment to the performance information, and 

using fictive performance information that the employees cannot truly relate to would only 
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provide the next best test. On the other hand, the case ideally includes performance information 

where the employees do not know the performance of their own organization. Hence, if all 

employees were completely aware of their organization’s performance on a given indicator, we 

would not expect to detect any effects by exposing some employees to information on that 

indicator.  

 With these selection criteria in mind, we choose to test our hypotheses using the case of a 

value-added indicator of high school performance in Denmark (subsequently referred to as the 

value-added indicator). The value-added indicator measures each high school’s performance as 

the students’ diploma exam results (including all subjects) adjusted for the students’ performance 

in primary school and detailed information on their socioeconomic background. The basic 

purpose of the indicator is to statistically isolate the impact of schools on students’ academic 

achievements (The Ministry of Education 2017). This case provides us with a large number of 

organizations (121 public high schools) as well as public frontline employees (public high school 

teachers).  

 The detailed adjustment for student-background should make it somewhat hard (compared 

to using the raw grades) for the teachers to dismiss it as an invalid indicator of school 

performance. More importantly, the value-added indicator is an actually applied performance 

indicator and the managers and teachers are well-acquainted with the concept of the indicator. 

The Danish Ministry of Education calculates the indicator every year for each high school, and it 

features regularly in political discussions about high schools. However, the value-added indicator 

has the major advantage that, despite its political and administrative recognition, the individual 

high school teachers are usually not aware of whether their high school is located in the worst, 

average or best third of all public high schools on the indicator (we show this empirically in the 
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next section). A part of the reason is that the value-added indicator is uncorrelated with the 

students’ grades, which are very salient and of course very familiar to the teachers, because the 

indicator adjusts for the students’ primary school performance and socioeconomic background. 

This makes it a good test case. In the subsequent section (Research Design), we detail the 

empirical design, including challenges and our solutions to these.  

 The empirical relevance of the case is highlighted by an increasing focus on performance 

indicators in the educational system (Nielsen and Moynihan 2017). The US-based programs No 

Child Left Behind and Race to the Top institutionalized the firing of school principals if schools 

underperformed academically. However, in many performance systems within education, 

substantial rewards are not directly tied to performance information. Instead, educational 

organizations are often indirectly rewarded for their performance by public performance ratings 

that affect the schools ability to attract new students and hereby funding. The Danish high 

schools’ performance on the value-added indicator is published by the Ministry of Education, 

and a substantial part of their budgets consists of government funds allocated per student 

enrolled at the high school. Moreover, poor performance scores may result in special 

requirements imposed on the high school and reimbursement of subsidies and authorizations. 

Thus, while the Danish high school system does not systematically link rewards to performance 

information, it does so indirectly by the shaping the high schools’ ability to attract students who 

are funded by the government. Hence, a part of the intention of calculating the value-added 

indicator is that principals and teachers, especially in low-performing schools, will use the 

performance information to assess whether they are on the right track and change organizational 

practices if necessary. 
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Research Design 

To test our hypotheses, we conducted a survey experiment on Danish public high school 

teachers.3 This design allows us to expose a proportion of the teachers at each high school to 

performance information from the value-added indicator, and compare them with a control group 

from the high school that is not exposed to the information. The survey experiment was 

distributed to 6975 teachers from 121 high schools through emails. The survey ran four weeks 

from the 28th of March to the 25th of April 2017, and 1988 high school teachers responded 

resulting in a 28.5 % response rate. In the survey experiment, we measured the teachers’ 

acceptance of the value-added performance indicator as a valid, legitimate and useful tool, as 

well as the teachers’ willingness to take causal responsibility for the indicator. We used three 

pilot surveys conducted in 2016 and the spring of 2017 to correct and validate the measures. The 

pilot studies had several purposes. First, a pilot study was used to verify measures and ensure an 

understandable wording of the survey questions. We did this by including open-answer boxes 

throughout the survey. Secondly, we used a pilot study to test whether randomizing performance 

(in a fictive example) would produce the same results as hypothesized above, where the 

performance information consists of actual information. Finally, we conducted a pilot survey 

with 285 teachers, where we used actual information. This pilot study led to some minor 

alterations in the survey.  

 Using random allocation within each high school, we manipulated whether or not the 

teachers were exposed to the performance information displaying how well their high school 

                                                           
3 We included all high schools with the STX program (Studentereksamen), which is the general high 

school program in Denmark.   
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performed on the value-added indicator compared to other high schools. This experimental 

approach has previously been used to study how performance information affects politicians’ 

responsibility attribution to public managers (Nielsen and Moynihan 2017) and citizens’ 

spending preferences (Baekgaard 2015; George et al. 2016). Teachers in the treatment group 

were thus provided with information showing their high school’s ranking (based on the data from 

the Ministry of Education) – specifically, whether their high school was placed in the worst, 

average or best third on the 2016 value-added indicator – while teachers in the control group did 

not receive any information. Overall, the setup provides us with six experimental groups that are 

displayed in Table 1.  

 

 Insert Table 1 here 

 

 Prior to exposure of the performance information, we introduced all the teachers to the 

value-added indicator in order to make sure that the teachers were aware of how the indicator is 

constructed. Following this description, the teachers in the treatment group were provided with 

information displaying their high schools’ ranking (see Figure S1 in the Supplementary 

Material). Manipulation checks (placed in the end of the survey) show that the teachers in the 

treatment group read and understood the information (see Table S1 in the Supplementary 

Material). Furthermore, randomization checks in Table 2 shows that randomization of teachers 

into treatment and control groups was successful. 

 

 Insert Table 2 here 
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 The design allows us make two types of tests. First, we can examine the differences 

between the treatment and the control groups within low, average and high performing schools. 

Second, we can examine whether the treatment effect of information differs across low, average 

and high performing high schools. A potential hurdle when making this comparison is that the 

performance score on the value-added indicator is not randomly allocated to the high schools. To 

evaluate if and how this might affect our comparison of treatment effects, we first examine in 

Table 3 whether high schools with low, average and high performance on the value-added 

indicator differs on school and teacher-related variables.  

 

 Insert Table 3 here 

 

 Overall, Table 3 shows that the low, average and high performing schools are quite similar 

on most variables. Most notably, there are no significant differences in the high schools’ grade 

averages across low, average and high performance on the value-added indicator. Grade averages 

are important since they correlate strongly with students’ socioeconomic status (Johnson, 

McGue, and Iacono 2007). We see that high schools with low performance on the value-added 

indicator have more students enrolled than average and high performers. Yet, there are no 

obvious reasons why we should expect the number of students to increase or decrease the effect 

of providing performance information. We also see that the teachers seem to be under a larger 

work pressure in low performing schools. Yet, controlling for these variables in a robustness test 

(not shown) does not alter our results. 

 A factor that can influence the estimated effects of exposure to performance information is 

the extent to which the teachers prior to the survey know their performance score. The more of 
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the teachers who know their performance score, the more the experiment will underestimate the 

hypothesized effects. As mentioned above, the value-added indicator is a good case because 

most teachers rarely know how well their school performs in relative terms. When asking the 

teachers in the control group if their high school is placed in the low, average or high third on the 

value-added indicator, about 40 % answer “don’t know” (43, 42 and 39 % in the low, average 

and high performing schools, respectively, see Table 3). The remaining teachers in the control 

group attempt to indicate their school’s placement on the value-added indicator. As shown in 

Table 3, only 24 % of the teachers from low performing schools and 26 % from average 

performing schools are able to specify the correct placement of their school on the indicator 

(which is about as good as guessing the correct placement by using a dice). Of the teachers from 

high performing schools 42 % are able to place their school correctly. This means that we may 

underestimate the effects of exposure to performance information among teachers from high 

performing schools compared to estimating the effect in low and average performing schools, 

since we do not expect the treatment to have an effect on teachers who already know the 

placement of their school. We take this into account when interpreting the results. Thus, our 

analysis provides somewhat conservative estimates when examining whether the effect of 

providing performance information in schools with high performance differs from the effect in 

schools with low or average performance.  

 In addition to examining the potential differences between schools with low, average and 

high performance, we used one of the pilot surveys to examine whether randomizing the high 

schools’ performance (in a fictive example presented to the teachers) dramatically changes the 

results. We provided 230 high school teachers from 12 different high schools with a fictive 

scenario, where we manipulated the performance on the value-added indicator of the high 
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school. The teachers were asked to imagine that their high school had obtained the same score on 

the value-added indicator as a fictive high school (to induce attachment to the performance 

results), which was placed in either the low, average or high category on the indicator. Following 

this piece of information, the teachers were asked similar questions to the ones in the primary 

experiment concerning their acceptance of the value-added indicator. In general, the results from 

this pilot study (see the Supporting Material, tables S2 and S3) correspond with the results from 

our primary survey-experiment. The effects are not as strong as in the primary experiment, which 

is no surprise since the employees can better relate to real performance information than to a 

fictive example. Furthermore, only the large effect estimates are statistically significant because 

the pilot study includes only 230 teachers and therefore has less statistical power than the main 

experiment. 

 

Measures 

To measure the extent to which the teachers accept the value-added performance indicator as 

valid, legitimate and useful, we embedded three questions in the questionnaire after the 

description of the indicator and the performance information provided to the treatment group. 

The questions were constructed in a generic way so they are transferable to other settings. In line 

with our purpose, we did not ask the teachers to evaluate specific performance data, but asked 

them about their acceptance of the value-added performance indicator. First, as a measure of the 

teachers’ acceptance of the indicator’s validity, the teachers were asked as follows4: “To what 

degree do you believe that [the value-added indicator] reflects the quality of teaching on high 

                                                           
4 The Danish name of the value-added indicator is placed in the sharp parentheses. 
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schools?” Second, to measure the teachers’ acceptance of the indicator’s legitimacy, the teachers 

were asked the following: “To what degree do you believe that [the value-added indicator] is a 

legitimate tool for evaluating how high schools perform academically?” And finally, the 

teachers’ acceptance of the indicator’s usefulness was taped by the following question: “To what 

degree do you believe that high schools can benefit from knowing their [value-added 

indicator]?” In all three questions, the teachers could reply on a five-point scale ranging from 

“Not at all” (1) to “To a very high degree” (5).   

 To measure the teachers’ attribution of causal responsibility, we asked the teachers to 

evaluate how much five different actors or events influence the value-added indicator. Several 

actors are important when assessing students’ academic achievements. As mentioned, the 

purpose of the value-added indicator is to capture the impact of high schools on students’ test 

scores by controlling for other relevant factors. This means that only actors related to the specific 

high school ought to affect the score on the performance indicator. The three most obvious actors 

here include the teachers themselves, the students and the school management. However, we also 

included the teachers’ attribution of causal responsibility to the Ministry of Education and 

reforms in order see if teachers from low performing high schools would attribute more 

responsibility to actors or events outside the influence of the high school. For each actor/event, 

we asked the teachers to attribute responsibility on a five-point scale ranging from “No 

influence” (1) to “Very large influence” (5). Table 4 shows descriptive statistics of the dependent 

variables. 

 

 Insert Table 4 here 
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Estimation Procedures  

We estimate the effects using linear regression models with fixed effects for each high school. 

The fixed effects model allows us to compare the treatment group teachers (i.e., teachers exposed 

to performance information about their high school’s results on the value-added indicator) to 

control group teachers from the same high school. This ensures that teachers in the treatment 

group are compared to control group teachers with exactly the same performance on the value-

added indicator. Furthermore, since we hold all school characteristics constant when comparing 

the treatment and control groups, we obtain a more efficient estimation (i.e., it reduces the error 

variance and produces low standard errors).  

 As first part of the analysis for each dependent variable, we examine the differences 

between the treatment and the control groups within low, average and high performing schools. 

Therefore, we estimate three models for each of the dependent variables in the first part of the 

analysis. In the second part, we estimate an interaction model that includes all of the high 

schools. In this model, we interact the information treatment with the performance categories in 

order to examine whether the treatment effect differs for teachers in the low, average and high 

performing schools, respectively, as stated by the hypotheses.5 We also conduct a number of 

robustness analyses to check if the results are robust to including various control variables.  

 

                                                           
5 Since this model also applies the school fixed effects, it does not include the constitutive terms of the 

performance categories because they have no variation within the high schools (Allison 2009, 19-21).  
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Results 

To test Hypothesis 1, we use the teachers’ acceptance of the value-added indicator as valid 

(H1a), legitimate (H1b) and useful (H1c) as dependent variables. First, we estimate the treatment 

effects on the three dependent variables within each of the three performance categories (low, 

average, high), which results in nine regression analyses. The nine treatment effects are 

displayed in Figure 1 along with their confidence interval (95 %). The full regression analyses 

are shown in Table S4 in the Supplementary Material. Second, we estimate whether the 

treatment effects for the low, average and high performance categories are significantly different 

from each other (the interaction models are presented in Tables S5 and S6 in the Supplementary 

Material). Significant differences between treatment effects are indicated by the dotted brackets 

in the left-hand-side of Figure 1. 

 

 Insert Figure 1 here 

 

 If we first focus on the acceptance of the performance indicator’s validity, Figure 1 clearly 

shows that the provision of performance information has a negative effect on acceptance when 

the teachers’ high schools have low performance scores (see the point estimate and confidence 

intervals at the top of Figure 1). The effect is -0.243, which corresponds to 0.283 standard 

deviations on the dependent variable. Oppositely, we observe a positive treatment effect of 0.375 

for the teachers in schools with high performance. There is no statistically significant treatment 

effect when the teachers from average performing schools are exposed to performance data. 

Importantly, we see that the three treatment effects in the analyses of validity are different from 

each other. The treatment effects in the low and average performing high schools differ by -
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0.276 (p<0.01, as shown by the dotted bracket). The treatment effect in the average and high 

performing schools differ by 0.342 (p<0.01), and the low and high categories differ by 0.618 

(p<0.001), which corresponds to 0.720 standard deviations on the dependent variable. The 

substantial differences in the treatment effects offer strong support for H1a. 

 When we examine the acceptance of the value-added indicator’s legitimacy, we observe a 

significant treatment effect (0.300) for teachers at the high performing schools. There are no 

significant treatment effects at the low and average performing schools. However, as shown in 

Figure 1, we observe a substantial difference between the treatment effect at high performing 

schools and the low and average performing schools, respectively. The difference in treatment 

effects between the low performing schools and the high performing schools is 0.364, 

corresponding to 0.416 standard deviations on the dependent variable. We observe a similar 

pattern in relation to usefulness. Here, the positive treatment effect is 0.206 among teachers from 

the high performing schools, and like legitimacy, there is no treatment effects in the low and 

average performing schools. Furthermore, the treatment effect in the high performing schools 

differs from the effects in the low and average performing schools.  

Overall, the results from Figure 1 show that frontline employees’ acceptance of the 

performance indicator depends on the content of the information. In accordance with H1, the 

teachers are more likely to accept a performance indicator when it displays high performance for 

their organization compared to when it displays low performance. In particular, we see that 

exposure to performance information at the high performing schools results in increased 

acceptance, which is not the case for low and average performing schools. At low performing 

schools, we see that exposure to the performance information markedly decreases acceptance of 

the indicator’s validity.  
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 Similarly to hypothesis 1, we test our second hypothesis first by examining the effect of 

providing teachers with performance information on their attribution of causal responsibility to 

each of the five actors/circumstances within the low, average and high performing high schools. 

This results in fifteen fixed effects regression analyses. The treatment effects and their 

confidence intervals are presented in Figure 2. Hereafter, we test, for each of the five 

actors/circumstances whether the treatment effects differ across the low, average and high 

performing high schools (see the dotted brackets in the left-hand side of Figure 2).  

 

 Insert Figure 2 here 

 

 If we first observe how teachers attribute causal responsibility for the performance 

indicator to teachers, we see that teachers who receive a low performance score attribute 

significantly less causal influence to teachers compared to the control group. The effect is -0.245, 

which is 0.279 standard deviations on the dependent variable. In contrast, we see that teachers 

who receive a high performance score attribute significantly more causal responsibility to 

teachers. Interestingly, we also observe a negative effect for teachers who receive average 

performance data, suggesting that average performance scores might not be good enough in the 

eyes of the teachers. However, the treatment effect for the low performing schools differs by 

0.369 from the treatment effects in the high performing schools. Thus, in the low performance 

schools, less causal responsibility is attributed to the teachers, whereas performance information 

causes more attribution of causal responsibility to teachers in the high performing schools.  

 The treatment effect related to causal responsibility to the teachers provide strong support 

for H2. How do the teachers evaluate the causal influence of other actors/circumstances on the 
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performance indicator’s results when exposed to low, average and high performance 

information? As shown in Figure 2, the attribution of causal responsibility to students is not 

affected by exposure to performance information, regardless of the performance category. This 

seems to suggest that the teachers, unlike politicians, do not push blame downwards in the 

system. Furthermore, we observe some mixed results when examining the attribution of causal 

responsibility to the management. In the high performing schools, we see a small treatment effect 

of -0.141 (p=0.07), and the difference in treatment effects between average and high performing 

schools is significant at the 0.05-level. However, there are no significant differences between the 

effects in the low and high performing schools.  

 However, when we observe the teachers’ attribution of responsibility to the Danish 

Ministry of Education and reforms, we see that the results in Figure 2 are clearly consistent with 

our expectations. Thus, for the low performing schools, the performance information causes the 

teachers to attribute more causal responsibility to the ministry, whereas the treatment effect is 

negative for high performing schools. The effects of performance information differs by 0.501 

(p<0.001), which is 0.429 standard deviations on the dependent variable. Figure 2 also shows 

that performance information causes the teachers to attribute more responsibility to reforms 

when they receive low performance scores, while there is no significant effect of receiving high 

performance scores. The difference between the treatment effects in the low and high performing 

schools is 0.310 (0.280 standard deviations on the dependent variable, p<0.01). Although the 

teachers were not attributing casual responsibility to the management, they do indeed push 

responsibility upwards in the system, but only to actors or events external to their own 

organization. Overall, the results offer strong support for H2. The teachers attribute more causal 

responsibility to their own behavior and less causal responsibility to other actors when the 
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performance indicator displays high performance. The opposite is true when presented with low 

performance. 

 

Discussion and Conclusion 

Public organizations across the world have implemented performance management systems. The 

aim of these comprehensive systems is to improve organizational performance by making 

organizations data driven and responsive to performance information. This means that public 

frontline employees are exposed to performance information displaying their organization’s 

performance, and together with citizens, public managers and politicians they take part in the 

struggle over how to collect, evaluate and use the performance information of the organization. 

However, although we know that managerial decisions lying outside the bureaucrats’ “zone of 

acceptance” will encounter resistance (Simon 1997; Lipsky 1980) and that frontline employees 

are central to the success of performance management systems (Destler 2017), we have scare 

knowledge about the factors shaping their acceptance or disapproval of the performance 

indicators. 

 We contribute with two hypotheses that help explain public frontline employees’ 

acceptance or disapproval of performance indicators. The hypotheses state that frontline 

employees are more likely to accept and take causal responsibility for performance information 

when their organization performs well on the performance indicators. In addition to the 

hypotheses, we provide a conceptualization of the employees’ acceptance into three dimensions 

(acceptance of the performance indicator’s validity, legitimacy and usefulness). Using a study of 

a value-added performance indicator in public high schools, we show that the teachers’ 

acceptance and attribution of causal responsibility related to performance information are heavily 
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influenced by the performance of their schools on the indicator. The teachers’ are much more 

likely to accept the performance indicator as a valid, legitimate, and useful indicator of the high 

school’s performance and take causal responsibility for it when their school performs well on the 

indicator.  

 We also observe some differences in the treatment effects across the outcome dimensions. 

First, there were stronger effects on the acceptance of the indicator’s validity than on the 

acceptance of legitimacy and usefulness. Some of the possible explanations relate to our 

empirical case. For instance, Bouckaert (1993) argues that performance measures developed by 

external actors are often considered less legitimate than measures developed within the 

organization by lower-level employees. In our case, the performance indicator is developed by 

the Ministry of Education. This may cause a low initial level of acceptance on the legitimacy 

dimension (which we actually see in Table 4) and therefore less room for further decrease in 

acceptance, that is, a floor effect. The different effect in acceptance of usefulness could, 

however, be a product of strategic behavior among the teachers. Hence, teachers exposed to low 

performance may still find the indicator useful as a lever for obtaining more government 

funding.  

 Second, we found that teachers, unlike politicians, do not push responsibility downwards, 

when they are exposed to poor performance scores. Interestingly, neither students nor the 

management are attributed more or less causal responsibility for poor or good performance, 

respectively. Instead, the teachers seem to push responsibility upwards and in particular blame 

external actors or events for poor performance scores, although neither the Ministry of Education 

nor the reforms in general can logically be attributed causal responsibility for high schools’ 

performances on the value-added indicator. This may indicate that teachers categorize students 
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and the school management as in-group members (at least in relation to the value-added 

indicator) and that they are consequently trying to shield them when exposed to poor 

performance results. Yet, more research is needed to examine whether frontline employees 

generally have a tendency to protect their organizational members and instead push 

responsibility upwards to external actors or events.  

 The hypotheses and empirical results have important implications for the potential to use 

performance indicators in public organizations. One implication is an ironic problem: the 

performance information has the least credibility and weight as a foundation for decision-making 

among frontline employees in poorly performing organizations. This is somewhat discouraging, 

since poorly performing organizations are exactly where one would hope that performance 

information could be most beneficial. Another important implication concerns the organizational 

learning from performance information, which is a key aim in most performance management 

systems (Behn 2003). Organizational learning requires that the organizational members 

recognize the performance information and use it as part of the foundation for decision-making, 

prioritizing and organizational practices. Thus, learning from performance information is, all 

things being equal, much more likely when the frontline employees accept the performance 

indicators. Our hypotheses and results identify a potential roadblock to organizational learning 

from performance data in poorly performing organizations. 

 Of course, the behavior of frontline employees’ is not exclusively determined by their 

acceptance of performance information. To some extent, they are certainly also influenced by 

rules and economic incentives, which is why performance scores are sometimes tied to rewards 

and sanctions. However, a well-documented challenge of such reward schemes is that they cause 

perverse gaming behavior by organizations and employees (Bevan and Hood 2006; Kelman and 
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Friedman 2009). Furthermore, reward schemes can also undermine employees’ intrinsic 

motivation when the incentives are perceived as controlling (Gagné and Deci 2005). 

Accordingly, performance systems that include strong external rewards are not likely to be a 

quick fix that secures the desired behavior from frontline employees (Destler 2016). Overall, it is 

difficult to imagine that frontline employees actively take in, use, and learn from performance 

information, if they do not accept the information as valid, legitimate and useful, as well as being 

something they consider themselves causally responsible for.  

 What kind of performance management, if any, should we then employ in public 

organizations? Indeed, our study opens up a discussion about frontline employees’ interpretation 

of their own organization’s performances. Although several scholars have suggested that an 

efficient self-evaluating institution is characterized by a high involvement of professional 

employees in the interpretative phase of performance data (Boyne, Gould Williams, and Law 

2004; Wildavsky 1972: 511; Jakobsen et al. 2017), our results seem to reveal a potential 

challenge to the benefits of having frontline employees evaluate organizational performance. 

Despite the professional characteristics of public frontline employees and the fact that they were 

only exposed to performance information at the organizational level, they still seem to engage in 

defensive biases. It should be noted, however, that although we derive our hypotheses from self-

affirmation theory, we cannot rule out that the identified effects are caused by other plausible 

explanations. As mentioned in the theory section, the teachers’ acceptance of the performance 

metric and the subsequent causal responsibility attribution may be guided by strategic responses 

to guard the organization of external criticism when they perform poorly and, oppositely, to reap 

the benefits of improved organizational reputation and prestige when they perform well on the 

performance indicator (regardless of what they might think of the indicator).  
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 Nonetheless, the results suggest that the content of performance information may even 

trump professional norms, at least enough to produce substantial effects. If frontline employees 

only accept and take responsibility for positive performance results, the potential of performance 

measurement systems in poorly performing organizations is not just clearly limited, it may even 

be harmful to organizational learning and development. Indeed, the exposure of poor 

performance scores seem to promote unintended behaviors by making the frontline employees 

engage in blame games and organizational shielding.   

 Jakobsen et al. (2017) argue that public organizations are more likely to use performance 

information if their organization is characterized by what they refer to as internal learning 

regimes. Here, performance information is primarily used internally in the organization with a 

clear learning purpose, whereas performance data in external accountability regimes is primarily 

used to avoid sanctions from external actors. In internal learning regimes, frontline employees 

are included in the goal-setting process, professional norms are given more weight, and 

organizations are subject to internal accountability (embedded within an external regulative 

bargain). Thus, we may speculate that, for example, inclusion of frontline employees in the 

selection of indicators or the goal-setting process may make them more willing to accept the 

performance data as valid, legitimate, and useful, even if the results are negative—since it would 

also be cognitively difficult to dismiss an indicator that they selected or constructed themselves. 

Of course, involving frontline employees might as well tempt them into a strategic behavior 

where they only choose performance indicators that they already excel on. 

 Another interesting factor is the role of professional norms. As previously mentioned, 

professional norms about acceptance or disapproval of a given performance indicator can 

potentially dampen the defensive biases. Although our empirical test shows an effect of own 
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performance on acceptance in a group of highly professional frontline employees (high school 

teachers), the effect might have been even stronger in a less professionalized context. Thus, it is 

possible that strong professional norms that are attached to specific indicators, internalized 

through education and reinforced by peers, can reduce defensive biases and promote a learning-

based approach to performance information.  

 Yet, the involvement of frontline employees and professional norms may be insufficient to 

foster learning from performance metrics. According to Van Dooren, Bouckaert, and Halligan 

(2015, 117-38), accountability is likely to drive out learning, as genuine learning requires 

freedom to reevaluate objectives, room to take risks, and political support for momentary decline 

in performance in order to implement organizational changes. In an accountability system, such 

behaviors are rarely encouraged and only rewarded when they succeed. One solution may 

therefore be to separate the measurement system into indicators used for accountability and 

indicators used only for internal learning. If the frontline employees are primarily responding 

strategically to performance information, lowering the stakes on some indicators may be an 

effective way to break the unintended behaviors that the frontline employees engage in. Yet, if 

our findings are primarily driven by cognitive defensive mechanisms, using indicators designated 

for learning only may be a less effective way to curb bias since the frontline employees still need 

to restore or reinforce their self-image when confronted with low performance scores. In all, it 

seems plausible that frontline employees are both subject to cognitive biases and engage in 

strategic behavior when facing indicators displaying low or high performance scores. Thus, 

involving frontline employees in the goal-setting process, as proposed by Jakobsen et al. (2017), 

or lowering the stakes on performance indicators, as argued by Van Dooren, Bouckaert, and 

Halligan (2015), may promote a rational learning-based use of performance information on the 



37 
 
 

frontline. However, the two solutions fall short in delivering convincing arguments addressing 

how alteration in the performance measurement system specifically counter defensive cognitive 

biases. 

 Our hypothesis about acceptance is formed using insights on cognitive defensive biases 

from self-affirmation theory. Therefore, future studies may also attempt to apply insights from 

psychological research about how to overcome defensive biases from threatening information 

(Schmeichel and Vohs 2009), and incorporate them into performance management systems. For 

instance, several studies have demonstrated that people who affirm core personal values prior to 

receiving uncomfortable information are more likely to acknowledge rather than dismiss the 

information (Sherman, Nelson, and Steele 2000). Based on these findings, we may speculate that 

a focus on positive performance results prior to an exposure of negative results similarly reduce 

frontline employees’ tendency to engage in defensive biases when faced with negative 

performance information. Of course, this solution is based on the premise that the cognitive 

defensive bias is a main driver of our results. As mentioned, it is possible that the identified 

effects are at least partly caused by a more rational and strategic approach to the information. If 

that is the case, we would not expect the affirmation of personal values prior to receiving 

uncomfortable information to be effective.  

 In sum, our study reveals a potential challenge to performance management systems: 

Performance information has least credibility as a management tool among frontline employees 

in poorly performing organizations. Future studies may examine ways to curb such biases. Public  

Frontline employees take part in the struggle over how performance information should be 

defined, interpreted, and used in their organization. We need to understand what makes them 

accept or disapprove performance indicators. 
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Table 1. The experimental groups 
 Low performing 

schools 
Average performing 
schools 

High performing 
schools 

Control 
Group 

No information No information  No information 

Treatment 
Group 

Information about a 
low performance score  

Information about an 
average performance 
score 

Information about a 
high performance score 
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Table 2. Randomization Check of Control and Treatment Groups within Low, Average, 
and High Performing High Schools 

 Low performance Average performance High performance 
 Control Treatment Control Treatment Control Treatment 

Gender (Male) 0.44 0.45 0.47 0.47 0.42 0.44 
Age 45.65 45.61 45.49 45.98 45.01 44.97 
Experience at current school (years) 13.02 11.97 12.67 13.20 12.27 12.34 
Experience as teacher (years) 16.48 15.50 16.28 16.21 15.90 15.44 
Job satisfaction (0-10) 7.61 7.57 7.64 7.83+ 7.68 7.37* 
Work pressure (0-1) 0.60 0.61 0.55 0.55 0.55 0.58 
Note: Cluster robust standard errors in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 
0.001. High School fixed effects. Significance tests compare control and treatment groups.  
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Table 3. Descriptive Statistics of Low, Average, and High Performing Schools.  

 
Low  

Performance 
Average 

performance 
High  

performance 
Grades (average, -3 to 12 scale) 7.19  7.36 7.35  
No. of students (average) 792.03 + 683.56 624.68  
No. of teachers (average) 84.30  76.61 69.70 ! 
No. of teachers per student ratio 9.52  9.06 9.01  
Completion rate (%) 83.15 * 85.32 84.40  
Student admission as % of no. of students 
(%) 36.31 + 35.33 35.80  
Female (%) 61.77  60.92 61.10  
Ethnic origin      

Danish (%) 90.55  90.08 88.79  
Immigrant (%) 6.52  6.24 7.78  
Descendent (%) 2.63  3.25 3.10  
Missing information (%) 0.30  0.44 0.33  
      

Knowledge about performance score in the 
control group       

Don’t know (%) 43  42 39  
Stating correct performance score (%) 24  26 42 ***!!! 
      

Teacher level traits      
    Gender (Male) 0.45  0.47 0.43  

Age (years) 45.63  45.73 44.99  
Experience at current school (years) 12.50  12.93 12.31  
Experience as teacher (years) 15.98  16.24 15.68  
Job satisfaction (0-10) 7.59  7.73 7.53  
Work pressure (0-1) 0.60 **# 0.55 0.57  

Note: + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. Significance tests comparing respectively 
low and high performance schools to middle performance school. 
# p < 0.10, ! p < 0.05, !! p < 0.01, !!! p < 0.001. Significance tests comparing low and high 
performance schools. 

  



46 
 
 

Table 4. Descriptive Statistics of Dependent Variables 
 N Mean SD Min Max 
Acceptance      

Validity 1988 2.34 .86 1 5 
Legitimacy 1988 2.21 .88 1 5 
Usefulness 1953 2.69 .85 1 5 

Causal responsibility 
attribution   

 
 

 

Teacher 1911 3.80 .88 1 5 
Student 1911 3.96 .91 1 5 
Management 1911 3.24 .96 1 5 
Ministry of Education 1911 2.47 1.17 1 5 
Reform 1911 2.59 1.11 1 5 
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Figure 1. Treatment Effects on Acceptance of Validity, Legitimacy and Usefulness 
Contingent on the Organization’s Performance (Low, Average and High)  
 

 
[See attached files] 

 
 
Note: The dotted brackets in the left-hand side show significant differences between treatment 
effects (+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001). Confidence intervals for the individual 
effects are at 95 %. The estimated models used in the figure are presented in Tables S4 
(individual effects) and S5 and S6 (interaction effects) in the Supplementary Material.  
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Figure 2. Treatment Effects on the Teachers’ Causal Responsibility Attribution to Key 
Actors and Circumstances Contingent on the Organization’s Performance (Low, Average 
and High) 
 
 
   [See attached files] 
 
 
Note: The dotted brackets in the left-hand side show significant differences between treatment 
effects (+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001). Confidence intervals for the individual 
effects are at 95 %. The estimated models used in the figure are presented in Tables S7 
(individual effects) and S8 and S9 (interaction effects) in the Supplementary Material. 
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Figure S1. Full Wording of the Experiment. The Description of the Value-Added Indicator 

Provided to All Teachers Prior to the Survey Experiment 

Please read the following text thoroughly: 
The quality of teaching is an often debated topic in Danish high schools. For instance, there has 
been a large focus on calculating high schools “valued added indicator”.  

The value added indicator is a measure that captures high schools exam grades (both final exams 
and yearly marks) corrected by the students exam grade in their final year of primary school and 
the students socioeconomic background.  

More specifically, the measure is calculated by comparing a high school’s exam results with a 
socioeconomic reference that shows how well their students has managed compared with other 
students with the same background and same academic direction nationwide (the measure is 
calculated by the Ministry of Education).      

 
 
The Performance Information Provided to Teachers in the Treatment Group. 
 
 
 
 
 
 
 
[“STX” is the technical term for the general high school program in Denmark]   

A calculation from 2016 shows that the value-added school performance indicator from the STX 
student exam scores on [name of the teacher’s high school] was in the [worst/middle/best] third 
among public high schools 
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Table S1. Manipulation Check  

 
Low performance 

score (n=284) 

Average 
performance 

score (n=316) 

High 
performance 

score (n=262) 
Don’t remember (%) 10.21 10.13 9.54 
Placed in the best third (%) 1.76 3.80 88.17 
Placed in the middle third (%) 4.58 82.28 2.29 
Placed in the worst third (%) 83.45 3.80 0.00 
Note: In the end of the survey, the teachers in the treatment group were asked whether they could 
remember how well their high school performed on the value-added indicator.  
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Results of pilot survey with random assignment of performance  
 

Table S2. Fictive performance example. Teachers’ acceptance of the value-added 
indicator’s validity depending on the type (positive, negative or neutral) of performance 
data received 

 Model 1 
Validity 

Model 2 
Useful 

Treatment (Ref: exposed to average performance 
score) 

  

   
Low performance score  .06 .06 
 (.10) (.09) 
   
High performance score .37** .19 

 (.12) (.15) 
   
Constant 2.58*** 2.17*** 
 (0.06) (0.07) 
N 230 218 

Note: Cluster robust standard errors in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 
0.001. High School fixed effects. Reference category is Average Performance. The respondents 
were not asked about legitimacy in the pilot survey.  
 

The results affirm that the teachers are substantially more likely to accept the performance 

indicator when it displays high performance for their school compared to when it displays low or 

average performance. A similar tendency can be observed for usefulness, but here the effect is 

not statistically significant.  
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Table S3. Fictive performance example. Teachers’ responsibility attribution on key actors 
depending on the type (positive, negative or neutral) of performance data received 
 Model 1 

Teachers 
Model 3 
Students 

Model 2 
Ministry  

Model 4 
Management 

Treatment (Ref: exposed to middle 
performance score) 

    

     
Low performance score  -.07 -.11 .65** .30 
 (.14) (.09) (.16) (.17) 
     
High performance score .37* 0.25* -.23 -.08 

 (.14) (.09) (.26) (.24) 
     
Constant 3.99*** 4.49*** 2.92*** 3.81*** 
 (.08) (.05) (.12) (.12) 
N 214 214 214 214 

Note: Cluster robust SE in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. High 
School fixed effects. Reference category is average performance. 
 

The results affirm that the teachers are substantially more likely to attribute causal responsibility 

to the teachers when it displays high performance for their school compared to when it displays 

low or average performance (see Model 1). They attribute more causal responsibility to the 

Ministry of Education when exposed to low performance (compared to average and high 

performance), which also supports the findings of the main experiment. 
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Table S4. Teachers’ Acceptance of the Value-Added Indicator’s Validity, Legitimacy and 
Usefulness. Separate Regressions for Each Dependent Variable and Each Performance 
Category (Low, Average, High) 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 
 Validity Validity Validity Legitimacy Legitimacy Legitimac

y 
Useful Useful Useful 

Low -.243***   -.0640   -.00094   
 (.0639)   (.0681)   (.0603)   
Average  .0336   .0103   .00145  
  (.0618)   (.0571)   (.0560)  
High   .375***   .300***   .206* 
   (.0788)   (.0743)   (.0852) 
Constant 2.137*** 2.337*** 2.481*** 2.006*** 2.211*** 2.306*** 2.514*** 2.718*** 2.734*** 
 (.0320) (.0310) (.0375) (.0341) (.0286) (.0354) (.0303) (.0282) (.0407) 
N 645 717 626 645 717 626 631 708 614 
Note: Cluster robust standard errors in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 
0.001. High School fixed effects.  
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Table S5. Differences between Low, Average and High Performing Organizations in the 
Treatment Effects on Acceptance of Validity, Legitimacy and Usefulness. Reference 
Category for the Performance Variable: Average Performance 

 
 Model 1 

Validity 
Model 2 

Legitimacy 
Model 3 

Usefulness 
Treatment (Exposed to performance score=1, 
control=0) 

.0336 
(.0633) 

.0103 
(.0584) 

.00145 
(.0573) 

    
Treatment X Low performance score -.276** -.0743 -.00239 
 (.0909) (.0909) (.0843) 
    
Treatment X High performance score .342** .290** .205* 
 (.102) (.0959) (.104) 
    
Constant 2.478*** 2.293*** 2.849*** 
 (.0411) (.0380) (.0373) 
N 1988 1988 1953 

Note: Cluster robust standard errors in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 
0.001. High School fixed effects. Reference category for the performance variable is average 
performance. 
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Table S6. Differences between Low, Average and High Performing Organizations in the 
Treatment Effects on Acceptance of Validity, Legitimacy and Usefulness. Reference 
Category for the Performance Variable: Low Performance 

 Model 1 
Validity 

Model 2 
Legitimacy 

Model 3 
Usefulness 

Treatment (Exposed to performance score=1, 
control=0) 

-.243*** 
(.0633) 

-.064 
(.0675) 

-.001 
(.0598) 

    
Treatment X Average performance score .276** .0743 .00239 
 (.0882) (.0881) (.0816) 
    
Treatment X High performance score .618*** .364*** .207* 
 (.101) (.0999) (.104) 
    
Constant 2.318*** 2.174*** 2.657*** 
 (.0191) (.0186) (.0189) 
N 1988 1988 1953 

Note: Cluster robust standard errors in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 
0.001. High School fixed effects. Reference category for the performance variable is low 
performance. 
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Table S7. Teachers’ Causal Responsibility Attribution to Key Actors. Separate Regressions 
for Each Dependent Variable and Each Performance Category (Low, Average, High) 

 Model Model Model Model Model Model Model Model Model 
 Teacher Teacher Teacher Student Student Student Manage

ment 
Manage
ment 

Manage
ment 

Low -.245**   -.0288   .0242   
 (.0786)   (.0634)   (.0830)   
Middle  -.132*   .0132   .124  
  (.0609)   (.0679)   (.0806)  
High   .124*   .0939   -.141+ 
   (.0520)   (.0776)   (.0761) 
Constant 3.727*** 3.856*** 3.950*** 3.924*** 3.969*** 3.945*** 3.205*** 3.199*** 3.305*** 
 (.0394) (.0308) (.0250) (.0317) (.0343) (.0373) (.0416) (.0407) (.0366) 
N 617 689 604 617 689 604 617 689 604 

Note: Cluster robust standard errors in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 
0.001. High School fixed effects.  
 

(table S7 continued) 
 Model Model Model Model Model Model 
 Ministry Ministry Ministry Reform Reform Reform 
Low .302**   .217**   
 (.101)   (.0779)   
Average  .0653   .123+  
  (.0722)   (.0645)  
High   -.199*   -.0921 
   (.0801)   (.0855) 
Constant 2.476*** 2.488*** 2.362*** 2.552*** 2.591*** 2.493*** 
 (.0508) (.0365) (.0385) (.0390) (.0326) (.0410) 
N 617 689 604 617 689 604 

Note: Cluster robust standard errors in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 
0.001. High School fixed effects. 
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Table S8. Differences between Low, Average and High Performing Organizations in the 
Treatment Effects on Causal Responsibility 
 Model 1 

Teachers 
Model 2 
Students 

Model 3 
Management 

Model 4 
Ministry  

Model 5 
Reforms 

Treatment (Exposed to 
performance score=1, control=0) 

-.132* 
(.061) 

.0132 
(.067) 

.124 
(.080) 

.0653 
(.072) 

.123+ 
(.064) 

      
Treatment X Low performance 
score 

-.113 
(.099) 

-.0420 
(.092) 

-.1000 
(.115) 

.237+ 
(.124) 

.0945 
(.100) 

      
Treatment X High performance 
score 

.256** 
(.079) 

.0807 
(.102) 

-.266* 
(.110) 

-.264* 
(.107) 

-.215* 
(.106) 

      
Constant 3.844*** 3.947*** 3.234*** 2.444*** 2.548*** 
 (.019) (.020) (.023) (.024) (.024) 
N 1910 1910 1910 1910 1910 

Note: Cluster robust SE in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. High 
school fixed effects. Reference category for the performance variable is average performance. 
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Table S9. Differences between Low, Average and High Performing Organizations in the 
Treatment Effects on Causal Responsibility. Reference Category for the Performance 
Variable: Low Performance 

 Model 1 
Teachers 

Model 2 
Students 

Model 3 
Management 

Model 4 
Ministry 

Model 5 
Reforms 

Treatment (Exposed to 
performance score=1, control=0) 

-.245** 
(.0779) 

-.0288 
(.0628) 

.0242 
(.0823) 

.302** 
(.101) 

.217** 
(.0772) 

      
Treatment X Average 
performance score 

.113 
(.0986) 

.0420 
(.0921) 

.1000 
(.115) 

-.237+ 
(.124) 

-.0945 
(.100) 

      
Treatment X High performance 
score 

.369*** 
(.0934) 

.123 
(.0994) 

-.166 
(.112) 

-.501*** 
(.128) 

-.309**  
(.115) 

      
Constant 3.844*** 

(.0185) 
3.947*** 
(.0198) 

3.234*** 
(.0228) 

2.444*** 
(.0241) 

2.548*** 
(.0214) 

      
N 1910 1910 1910 1910 1910 

Note: Cluster robust SE in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. High 
school fixed effects. Reference category for the performance variable is low performance. 
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