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How the Source of Performance Information Matters to Learning on the Front-

lines: Evidence from a Survey Experiment 

 

ABSTRACT 

Despite the widespread implementation of performance management in public organizations, 

we know little about how contextual factors influence frontline employees’ perceptions of per-

formance information. This study contributes to the literature by developing and empirically 

testing hypotheses stating that the source of the performance information matters to frontline 

employees’ perceptions and willingness to use performance information for learning purposes. 

We test the hypotheses in a survey experiment including 1926 public high school teachers in 

Denmark. The findings show that frontline employees exposed to performance information 

from vertical sources (the management) rather than from horizontal sources (colleagues in 

learning forums or the employees themselves) are less likely to perceive performance infor-

mation as relevant and useful, and less willing to use the information for learning activities. 

The findings have important policy implications for the design of performance management in 

public organizations. 

Key words: Performance Management, Frontline Employees, Perceptions of data, Vertical and 

Horizontal Sources 
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INTRODUCTION 

In the course of the last two decades, performance management has become wide-

spread in public organizations (Geert and Pollitt 2010; Moynihan 2008). Today, public institu-

tions set goals and collect large amounts of data on numerous performance indicators (Kroll 

2015). One important reason for measuring and tracking performance lies in the assumption 

that the provision of such information will improve organizational performance by facilitating 

learning (Behn 2014; Greve 2003; Nielsen 2014). Although scholars have argued that perfor-

mance management should lead to more informed and better decision-making (Behn 2003; 

Moynihan 2005), the practice has been heavily criticized for creating perverse incentives that 

induce frontline employees to engage in behaviors such as gaming or manipulating numbers 

(Bevan and Hood 2006; Heinrich and Marschke 2010; Muller 2018). Despite these issues, re-

search has shown that the implementation of performance management has led to small posi-

tive effects on organizational performance (Gerrish 2016).  

An explanation for the somewhat conflicting findings may be that organizations 

use performance management very differently and that the context and use of performance 

information in public organizations influences how frontline employees perceive and react to 

performance information (Destler 2017; Nielsen 2014). Frontline employees’ perception of 

performance information is important because it may determine whether performance infor-

mation promotes a meaningful engagement with data, or whether it “encourage[s] passivity, 

gaming, and evasion” (Jakobsen et al. 2017:127). Thus, Jakobsen et al. (2017) argue that if 

performance management is perceived as an instrument of control rather than support, it will 

most likely “never be able to achieve performance gains that depend on purposeful professional 

engagement” (Jakobsen et al. 2017:1). Yet we know little about how the implementation of 

performance management influences frontline employees’ perceptions of performance infor-

mation as a relevant and useful tool for learning.  
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One important factor that may influence frontline employees’ perceptions of per-

formance information and that public organizations have to decide on when providing frontline 

employees with data is the source of the information. Information always has a source and, in 

public organizations, it could come either from management or from co-workers in learning 

forums (Moynihan and Landuyt 2009). Studies have indicated that the introduction of account-

ability affects how individuals approach data (Holm 2018) and in some cases induces gaming 

(De Wolf and Janssens 2007). We may imagine that some organizational sources of perfor-

mance information invoke feelings of accountability that, in turn, affect the frontline employ-

ees’ perceptions of performance information as a useful tool for learning or an instrument of 

control. In addition, recent research suggests that sources of performance information influence 

citizens’ trust in data (James and Petersen 2018; James and Van Ryzin 2015). However, while 

there is some evidence that sources matter for citizens’ perceptions of performance infor-

mation, we know much less about how organizational sources of performance information af-

fect frontline employees’ perceptions of data and their willingness to use the information for 

learning.  

In this article, we address this gap in the literature by developing and empirically 

testing hypotheses stating that the source of performance information in public organizations 

influences frontline employees’ perceptions of performance information and willingness to use 

the information for learning activities. Specifically, we distinguish between horizontal and ver-

tical sources of performance information defined as an absence or presence of hierarchical 

relations. Building on the performance management literature and psychological insights, we 

argue that when performance information is provided by vertical sources (e.g. the management) 

rather than horizontal sources (e.g. co-workers), frontline employees approach data more de-

fensively, because vertical sources invoke feelings of accountability and a fear of being blamed 

for poor results. 
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By studying the effects of organizational sources on frontline employees’ percep-

tion of data, the article also contributes to a nascent literature on how sources of performance 

information affect performance information use in the public sector. Here, studies have shown 

that sources of data affect citizens’ trust in information. For instance, James and Petersen 

(2018) demonstrate that citizens are more likely to trust performance reports on e-government 

rankings when the United Nations (UN) rather than the national government is the source of 

information. A study by James and Van Ryzin (2015) shows that citizens put more trust in 

independent sources of performance information than in government self-reporting. In a similar 

vein, Nielsen and Moynihan (2017) found evidence that elected officials tend to view criticism 

of performance information as less credible when the source of criticism has a different politi-

cal ideology than the elected officials.  

We test our hypotheses in a large-scale survey experiment including more than 

1900 Danish high school teachers from 121 high schools. In the experiment, the teachers are 

randomly assigned to one of four groups where they receive fictitious performance information 

displaying their students’ test scores. We keep the performance information constant across the 

four groups. The only condition that varies across the four groups is the source of the perfor-

mance information. When the source is horizontal, it is either the teachers’ professional team 

(co-teachers teaching the same courses) or the teachers themselves. When the source is vertical, 

it is the management. We also include a control group where the source of data is unspecified. 

The findings offer novel evidence that the source of data in public organizations 

influences frontline employees’ perceptions of performance information and willingness to use 

the information for different activities related to learning. Specifically, when performance in-

formation is delivered by a vertical source, teachers are significantly less likely to perceive the 

performance information as relevant and useful for their work than when the performance in-
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formation is delivered by horizontal sources. In addition, we find some evidence that the teach-

ers are less interested in using the performance information to seek advice and guidance from 

their management when the management is the source of the information.  

These findings contribute to an ongoing discussion in the literature concerning 

how performance management in public organizations should be designed to promote learning 

from performance information on the frontline (Destler 2017) and the challenges related to 

using performance information for multiple purposes such as giving account and learning (Van 

Dooren, Bouckaert, and Halligan 2010). Furthermore, the article offers important practical im-

plications for how public organizations should design performance management to strengthen 

frontline employees’ engagement with data.  

 

  



6 

THE IMPORTANCE OF FRONTLINE EMPLOYEES IN PERFORMANCE MAN-

AGEMENT  

In the literature, performance management has been defined as a cyclical “system 

that generates performance information through strategic planning and performance measure-

ment routines and that connects this information to decision venues, where, ideally, the infor-

mation influences a range of possible decisions” (Moynihan 2008, 5). Thus, managers are ex-

pected to be data-driven and to use performance information to identify “what is working and 

what isn’t” (Behn 2003, 592). However, not only the manager but also the frontline employees 

should be involved in using data if the information is to facilitate organizational learning and 

improve performance (Van Dooren et al. 2010). Indeed, recent studies have demonstrated the 

importance of frontline employees to the successful implementation of performance manage-

ment in public organizations (Destler 2016; 2017). As producers and (co)interpreters of per-

formance information, frontline employees are expected to take in and use performance infor-

mation for learning (Jakobsen et al. 2017). Thus, Van Dooren, Bouckaert, and Halligan (2010) 

argue that the core of the learning perspective is in the “confrontation of performance infor-

mation with professional judgement that is accumulated through daily practice” (Ibid, 109). 

But if frontline employees are to engage with performance information in a meaningful man-

ner, they need to perceive the data as useful and relevant for their work (Bouckaert 1993; 

Høybye-Mortensen 2016).  

Although much attention has been dedicated to advancing our understanding of 

how citizens (Hvidman 2019; James and Van Ryzin 2015, 2017), managers (Meier, Favero, 

and Zhu 2015; Nielsen 2014), and politicians (Baekgaard et al. 2017; George et al. 2017; 

Nielsen and Baekgaard 2015) evaluate and use performance information, we know less about 

the role of data on the frontlines of public service. In particular, we know little about how the 
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design of performance management in public organizations shapes frontline employees’ per-

ceptions of performance information. This research gap is unfortunate for at least two reasons.  

First, the decisions and priorities made by frontline employees directly influence 

organizational performance (Simon 1997, 2). This means that frontline employees are often the 

ones who have to change their work practices, methods or routines to improve organizational 

performance. Indeed, Van Dooren, Bouckaert, and Halligan (2015) argue that since frontline 

employees are key to the implementation process and hold “most of the professional knowledge 

on how things work” (Van Dooren et al. 2015:131), they should be the main audience for per-

formance information if the information is truly intended to spur organizational learning.  

Second, unlike citizens and politicians, frontline employees are often confronted 

with performance information displaying their own performance or that of their organization. 

Confrontation with information reflecting one’s own behavior is a strong trigger of defensive 

responses (Sherman and Cohen 2006), and frontline employees may therefore be less likely to 

engage with performance information in an objective and evenhanded manner. Petersen, 

Laumann, and Jakobsen (2018) found that frontline employees are prone to engage in defensive 

biases that make them inflate or attenuate their perception of performance indicators’ validity, 

legitimacy, and usefulness depending on whether they are exposed to good or poor perfor-

mance scores.  

In sum, we need to study frontline employees and the implementation of perfor-

mance management in public organizations to understand why performance management 

sometimes succeeds and other times fails on the frontlines (Jennings and Haist 2004; Nielsen 

2014). By advancing our understanding of how contextual factors specific to frontline employ-

ees affect their perceptions of performance information, we can approach the bigger question 
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of how performance management in public organizations should be designed to “motivate em-

ployees to optimize individual and thereby organizational performance” (Jacobsen and 

Andersen 2014, 85). 

 

ACCOUNTABILITY RELATIONS AND PERCEPTIONS OF DATA 

In the performance management literature, it is generally agreed that performance 

information should be seen as a useful and relevant tool by the employees if they are to engage 

with the information in a meaningful manner (Bouckaert 1993; Van Dooren et al. 2015; 

Høybye-Mortensen 2016). How then can sources of performance information in public organ-

izations influence frontline employees’ perceptions of data? To construct theoretical hypothe-

ses about the effect of different organizational sources of performance information, we draw 

on and combine insights from self-determination theory, performance management and the 

accountability literature. In general, these literatures suggest that accountability structures and 

the experience of being controlled profoundly shape how people perceive and react to infor-

mation. 

According to self-determination theory, feelings of autonomy, competence, and 

relatedness are the central components determining the extent to which people feel autono-

mously motivated. When people experience feelings of increased autonomy, they become more 

intrinsically motivated to carry out a particular activity as their perceived locus of causality 

changes from being external to internal (de Charms 1968; Gagné and Deci 2005). A number 

of studies have demonstrated how controlling management tools in the form of rewards, sur-

veillance, and evaluation schemes reduce people’s feelings of autonomy and competence 

(Amabile, DeJong, and Lepper 1976; Lepper and Greene 1975). For instance, Ryan and Deci 

(1985) have shown how negative feedback diminishes people’s feelings of competence, while 

supportive management tools, such as actively engaging employees and giving them choices, 
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enhance the feeling of autonomy and competence (Gagné and Deci 2005). Based on these stud-

ies, we speculate that when sources of performance information invoke an experience of being 

monitored or controlled, frontline employees’ feelings of autonomy and competence are di-

minished compared to a situation where they are actively engaged and given influence.  

These expectations are echoed in the performance management and accountabil-

ity literature. Scholars have suggested that public organizations can improve frontline employ-

ees’ perceptions of performance information by involving them in key processes such as the 

development of performance goals (Johnsen 2005; Pasha 2018) or in the interpretation phase 

of performance information (Moynihan 2008). Jakobsen et al. (2017) contend that public or-

ganizations can strengthen employees’ feelings of autonomy and competence by changing or-

ganizational accountability structures related to performance information use. The authors ar-

gue that in most public organizations, external actors use performance information to hold or-

ganizations and employees accountable for their performances. However, this external ac-

countability reduces the employees’ feelings of autonomy and competence and makes them 

perceive performance management as an instrument of control rather than a useful tool for 

learning. Jakobsen et al. (2017) suggest that public organizations instead use an internal ac-

countability system where frontline employees are held accountable by their peers to make it 

more likely that the employees engage with data. Similarly, Van Dooren et al. (2010) argue 

that public organizations need to decide whether they want to use performance information to 

give account or for learning, as “once a measurement system is used for the harder purposes 

such as account giving, it can no longer be used for softer approaches such as learning” (Van 

Dooren, Bouckaert, and Halligan 2010, 112). 

Recent empirical studies also suggest that accountability structures matter to how 

managers and employees engage with data. A study conducted by Andersen, Holm and Jakob-
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sen (see Holm's Ph.D. dissertation [2018]) indicates that public managers and public admin-

istration students tend to interpret performance information more positively when they expect 

to be held accountable by a political principal rather than an administrative employee or two 

of their colleagues. The authors argue that the respondents’ expectation of political accounta-

bility, prompts a more positive evaluation of data to avoid blame and criticism for poor perfor-

mances. In this way, the study indicates that vertical accountability induces individuals to take 

a more defensive stance when evaluating data. In the educational sector, research has also 

shown that the introduction of accountability structures in public schools can lead to unintended 

behaviors among frontline employees, including “window dressing” and gaming of perfor-

mance information (De Wolf and Janssens 2007). Finally, Bouwman et al. (2018) argue that 

accountability can lead to “competitive rather than cooperative or problem-solving behavior” 

(Bouwman et al. 2018, 39) in public organizations because employees are induced to perform 

better than their colleagues and fear sanctions for poor performances. The authors also empir-

ically demonstrate through negotiation games on public administration students that accounta-

bility reduces coalition building and lowers group performance. 

Overall, the literature suggests that when employees are provided with perfor-

mance information in environments emphasizing vertical accountability, the information gives 

rise to defensive reactions to data because employees fear blame for poor performances. Ac-

cordingly, in public organizations, we may expect that when performance information – and in 

particular negative performance information – is provided by vertical sources that are in a hi-

erarchical relation to the frontline employee, the employees approach the information more 

defensively than if the source of the information is in a more horizontal relation to the em-

ployee. This implies that frontline employees perceive the same performance information dif-

ferently depending on who the source is. When the source invokes feelings of being controlled 
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and an expectation of being held accountable, it may reduce the frontline employees’ percep-

tion of performance information as relevant and useful for their work because they view the 

information as an instrument for giving account rather than a resource for learning. Thus, we 

hypothesize that when information is provided by vertical sources, frontline employees will be 

less likely to perceive the performance information as relevant and useful for their work than 

if the information is delivered by horizontal sources: 

 

H1: When performance information is provided by a vertical source, frontline 

employees are less likely to perceive the information as relevant and useful than if the perfor-

mance information is provided by a horizontal source.  

 

Furthermore, we hypothesize that when the source of performance information is 

vertical rather than horizontal, frontline employees are less willing to use the performance in-

formation to engage in learning activities. 

 

H2: When performance information is provided by a vertical source, frontline 

employees are less willing to use the information for learning activities than if the performance 

information is provided by a horizontal source. 

 

ORGANIZATIONAL SOURCES OF PERFORMANCE INFORMATION 

What kinds of vertical and horizontal sources of performance information can we 

expect to find in public organizations? First, as previously specified, a vertical source is a 

source that is in a hierarchical relation to the frontline employee. Following this definition, the 

most common vertical source of performance information to frontline employees is the mid- 

or top-level management. Higher-level governmental organizations that publish performance 
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reports or rankings can also be viewed as a potential vertical source of performance data. Sec-

ond, we defined a horizontal source as a source of information that is not in a hierarchical 

relationship with the frontline employee. Here, one of the most important sources of infor-

mation may well be the frontline employees themselves. For instance, schoolteachers often 

have direct access to performance data and can therefore evaluate their own performance. An-

other important horizontal source of performance information can be found in learning forums 

made up of co-workers or peers. Learning forums are “routines that encourage actors to closely 

examine information, consider its significance, and decide how it will affect future action” 

(Moynihan 2005, 205) Thus, learning forums provide frontline employees with a platform from 

which they can “examine and discuss information and consider what it implies for subsequent 

action” (Moynihan and Landuyt 2009, 1100) in collaboration with their colleagues. Im-

portantly, these forums consist of members who are “on an equal footing” (Moynihan and 

Landuyt 2009, 1100) as this allows a more open interpretative process of the data. Finally, 

public organizations increasingly rely on feedback from clients or citizens when evaluating 

their performances. However, although the frontline employees may receive data containing 

information from clients or citizens (e.g., satisfaction surveys), it is less likely that the clients 

provide frontline employees with performance information. In sum, although it may certainly 

vary across sectors and organizations, the three most common sources of performance data in 

public organization seem to be managers, frontline employees themselves, and their co-work-

ers (often in learning forums). 

 

TEST CASE: PERFORMANCE MANAGEMENT IN THE EDUCATIONAL SECTOR 

In order to examine our hypotheses, we need a test case where the frontline em-

ployees are exposed to performance information on a regular basis. Importantly, our test case 

requires that the performance information can be delivered by either vertical or horizontal 
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sources. This means that the frontline employees need direct access to performance data and 

are able to discuss performance data with co-workers, for example, in learning forums. Finally, 

we need a case that provides us with a large amount of comparable frontline employees to 

conduct an experimental test of our hypotheses.  

We therefore test our hypotheses on Danish high school teachers. In Denmark, 

high school teachers are regularly exposed to performance indicators such as student well-

being, academic performance, graduation rates, continuation to further education and so on. 

High school teachers also have direct access to this information. For instance, teachers can 

observe their students’ academic performance and use it to assess how well their students per-

form compared to previous years or the national GPA. Furthermore, Lipsky (1980) originally 

categorized teachers as the classic street-level bureaucrats along with social workers and police 

officers. Teachers thus interact with citizens (students) on a daily basis and have a large degree 

of discretion when exercising authority in the classroom. This also means that it is particularly 

important how teachers respond to and use performance information as their behavior is diffi-

cult to monitor and control. The Danish high school setting therefore provides a good test case 

to examine how different organizational sources of performance information influence front-

line employees’ perceptions of performance information and their willingness to use the data 

for learning activities.  

Adding to the relevance of the test case is the fact that performance management 

has been heavily implemented in the educational sector in many countries over the last decade 

(Nielsen and Moynihan 2017). For instance, in 2009, the District of Columbia Public Schools 

introduced a “high stake” teacher evaluation system, IMPACT, that linked teacher performance 

to both financial incentives and potential dismissals through several performance indicators 

(Dee and Wyckoff 2015). The performance management reform implemented in New York 

City schools from 2007–2013 explicitly targets teachers as the principal users of performance 



14 

information and includes them in the interpretation and use of performance information as well 

as the goal-setting process (Destler 2017). However, not all performance management reforms 

are explicitly tied to fiscal incentives. The Danish Ministry of Education publishes yearly per-

formance reports displaying high schools’ academic performances using a value-added indica-

tor (Petersen et al. 2018). Although this indicator is not directly tied to the school budget, it is 

so indirectly as the performance on this indicator affects a school’s ability to attract new stu-

dents. In addition, publishing performance reports that display public organizations’ perfor-

mances – and thus “naming and shaming” poor performers – can also give employees a repu-

tational incentive to increase their performance (Bevan and Hood 2006). 

 

RESEARCH DESIGN 

One way to test our hypotheses on high school teachers is to use observational 

data. We would collect information from different high schools about how teachers perceive 

and intend to use performance data depending on whether they are generally more likely to 

receive data from a vertical or horizontal source. However, this approach implies endogeneity 

issues that limit our potential to draw valid conclusions. For instance, high schools’ use of 

performance information may depend on a number of factors such as management practices, 

organizational culture, and employees’ acceptance of the systems’ legitimacy. In turn, these 

factors may correlate with the teachers’ perceptions and willingness to use the performance 

information. To overcome the problem of endogeneity, we test our hypotheses using a survey 

experiment. Although survey experiments in general have a low ecological validity, our exper-

imental approach allows us to make strong causal claims about the effects of information 

sources on frontline employees’ perceptions, which is the main purpose of this study. 

We distributed our survey experiment via emails to 6,975 teachers from 121 high 

schools in Denmark. The survey began March 28, 2017 and ran for four weeks until April 25, 
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2017. During this time, two reminders were sent to the teachers. In total, 1,926 high school 

teachers responded to the survey experiment, resulting in a 27.6% response rate. Prior to the 

survey, we conducted two pilot studies with open-ended boxes to obtain feedback on the ques-

tions used in the survey and to test the wording of the experiment.  

In the experiment, we manipulated the source of the performance information. 

As mentioned, there can be several sources of performance information in public organiza-

tions, but the three most relevant and common sources are managers, frontline employees 

themselves, and their co-workers (in learning forums). These three sources are also the main 

sources of performance information in Danish high schools. In this way, teachers can be ex-

posed to performance information by a vertical source when they are presented with data 

from their management. Teachers also have direct access to data displaying their students’ ac-

ademic performance, which they can compare over time or with the GPA of the school. More 

importantly, however, Danish high school teachers are part of learning forums, called profes-

sional teams, where they—together with other teachers within the same academic profession 

(for example math or history)—share and discuss work-related experiences, teaching meth-

ods, and priorities. Thus, managers, teachers, and the professional teams they are part of con-

stitute the three organizational sources of performance information in the experiment. In ad-

dition to the three main sources, we include a control group in the experiment in which the 

source of the performance information is unknown. In the analysis, the control group is used 

as the reference category. Below in table 1, the treatment groups are displayed.  

 

[Insert table 1 here] 

 

As shown in table 1, we informed the teachers that they were evaluating fictitious performance 

tables when we provided them with the data. Because of ethical concerns, we clearly stated this 
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fact at the top of the page containing the experiment: “In the following, we kindly ask you to 

imagine a fictional scenario.” Research shows that fictitious performance information tends to 

affect frontline employees in the same manner as real performance information (Petersen et al. 

2018). Nonetheless, asking teachers to imagine a fictional scenario and providing them with 

fictitious performance information may reduce the effect of the treatment condition. Certainly, 

manipulating the source of data in a survey experiment should yield a smaller reaction than a 

real world situation where a manager provides an employee with data about the employee’s 

own performance. Consequently, we should expect our estimates to be conservative, as any 

identified effects should be larger in a real-world situation.  

Along with the manipulation of the source of the performance information, we 

provided the teachers with fictitious performance tables displaying the GPA of the teachers’ 

students for the last two years matched with comparable students and the national GPA. The 

tables showed that the teachers performed about average but that their performance had been 

declining slightly since 2015. All teachers were presented with the same performance table to 

ensure that the only variation between the groups was the source of information.  

 

[Insert table 2 here] 

 

We may speculate that the teachers would respond differently if we had pro-

vided them with performance tables displaying an improvement in their performance. How-

ever, examining how frontline employees respond to negative performance information is in-

herently more intriguing than their response to positive performance information, as previous 

studies by Deci and Ryan (1985) have shown that perceptions are particularly influenced by 

negative feedback. In addition, studies of negativity bias (see, e.g., Weaver 1986; Olsen 

2015) indicate that people tend to attribute significantly more weight to negative information 
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than to positive information. We therefore provided the high school teachers with perfor-

mance reports displaying a small declining trend in their performance.  

Finally, balance tests on the four experimental groups show that the teachers bal-

ance on key variables with only some minor differences regarding job satisfaction and gender. 

However, including these variables in our model does not change the results. 

 

[Insert table 3 here] 

 

Outcome measurement 

To measure the teachers’ perceptions of performance information as a relevant 

for their work, we first asked, “To what degree do you believe that information tables on stu-

dents’ exam scores contribute relevant information for your work?” The teachers could an-

swer on a scale ranging from 1 to 5 (1 = “Not at all,” 5 = “To a very high degree.” To meas-

ure the teachers’ perceptions of performance information as a useful tool for their work, we 

asked them to specify which of the two statements they agreed with the most. “Statement A: 

Information tables on students’ exam scores are a useful tool that assists me in my work as a 

teacher” and “Statement B: Information tables on students’ exam scores are unnecessary, and 

I will only use them because it is mandatory.” The teachers again had five options: “Com-

pletely agree with A,” “Mostly agree with A,” “Agree with neither A nor B,” “Mostly agree 

with B,” and “Completely agree with B.”1 

                                                           

1 The two questions are part of an index used by Jacobsen et al. (2014) to measure teachers’ perceptions of com-
mand systems as controlling or supportive. 
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We also measured the teachers’ attitudes toward using the performance infor-

mation for different activities related to learning. Employees can use performance infor-

mation for learning purposes in a number of ways. However, to obtain a simple measure of 

the teachers’ willingness to use the data for a concrete learning activity, we asked them 

whether they would use the information to seek guidance and advice from their professional 

team and their management: 1) “Based on the content of the tables, how likely is it that you 

will use the information to improve your students’ exam scores by seeking guidance and ad-

vice from your professional team?” 2): “Based on the content of the tables, how likely is it 

that you will use the information to improve your students’ exam scores by seeking guidance 

and advice from your management?” Response options ranged on a scale from 0–7 (0 = “very 

unlikely,” 7 = “very likely”). Below, table 4 displays the descriptive statistics of the depend-

ent variables and the control variables in the analysis. 

 

[Insert table 4 here] 

 

One interesting, but not particularly surprising, observation from table 4 is that 

the teachers on average are considerably less willing to seek assistance and advice from their 

management than from their professional team. The relatively high willingness to seek assis-

tance and advice from their professional team indicates that the teachers feel comfortable dis-

cussing information in these forums. 

 

RESULTS 

To test the two hypotheses, we use a fixed effects linear regression model. This 

estimation procedure allows us to compare teachers across the different treatment groups while 

holding all school-specific characteristics constant. Furthermore, using a fixed effects model 
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produces more efficient estimates by reducing the error variance and therefore the standard 

error. Below in figure 1, we estimate the effect of being in one of the three treatment groups 

compared to the control group (the dotted line) and the difference between the three treatment 

groups (the dotted brackets in the left side of the figure).  

 

[Insert figure 1 here] 

 

If we first turn our attention to graph (a) and graph (b) in figure 1, where the 

dependent variables measure the teachers’ perception of the performance information as being 

useful and relevant, our analysis shows that there is no significant differences between the 

control group (no source) and the two horizontal sources of a professional team or the teachers 

themselves. In addition, whether the information is peer-sourced or self-sourced does not 

change the teachers’ perceptions of performance information as a useful and relevant tool for 

their work. This is not surprising as both sources—as well as the control group—are charac-

terized by an absence of vertical accountability and therefore should not invoke a defensive 

reaction among the teachers. However, it is also evident from graph (a) and (b) that when the 

performance information is provided by a vertical source (the management), it has significant 

negative effects on the teachers’ perceptions of the information as a useful tool for their work 

compared to both the control group and the two other horizontal sources. This result offers 

strong support in favor of H1.  

It is worth noting that although the effect is statistically significant, the substantial 

effect is rather small and corresponds to a change in the standard deviation of 0.12 and 0.18 on 

the usefulness and relevance variable, respectively. However, the relatively small effect size 

should be viewed in light of the fact that the teachers were provided with a low-intensity treat-

ment. We may therefore presume that the effect size in our survey experiment constitutes a 

lower bound and that the effect size is larger in a real-world setting.  
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If we turn our attention to graph (c) and (d) in figure 1, the graphs show the effect 

of the source of performance information on the teachers’ willingness to use the information 

to seek advice from their management and professional team. Graph (c) reveals that when the 

source of performance information is the management, the teachers are significantly less will-

ing to use the information to seek assistance from the management than if the performance 

information is self-sourced or peer-sourced. However, the difference in the teachers’ willing-

ness to use the information between management-sourced data and the control group (no 

source) is insignificant. Looking at graph (d), where the dependent variable is the teachers’ 

willingness to use the information to seek assistance from their professional team, we observe 

no differences between the treatment groups. Yet, teachers receiving data from their manage-

ment are significantly less willing to use it compared to the control group. In sum, there is only 

partial support for H2. 

 

DISCUSSION AND CONCLUSION 

Over the last two decades, the public sector has implemented extensive perfor-

mance management systems, making some scholars declare that we live in “the age of quanti-

fied performance” (Van de Walle and Roberts 2008, 211). Several studies have shown that 

performance management induces frontline employees to engage in unintended behaviors 

(Muller 2018). However, to understand frontline employees’ behavior and use of performance 

information, we need to understand their perceptions of performance information (Destler 

2017; Van Dooren et al. 2010; Jacobsen, Hvitved, and Andersen 2014; Jakobsen et al. 2017).  

This study developed theoretical hypotheses stating that frontline employees’ 

perceptions and responses to performance information depend on whether the source of the 

information is vertical (management) or horizontal (co-workers). We tested these hypotheses 

in a large-scale survey experiment including more than 1900 high school teachers. We found 
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evidence that when the source of performance information is in a vertical relation to the teacher, 

in our case the school manager, teachers are less likely to perceive the information as relevant 

and useful for their work than if a horizontal source provides the data. In addition, our results 

delivered partial evidence that a vertical source of performance information reduces the teach-

ers’ willingness to use the information for learning activities.  

Our theoretical propositions and empirical findings have implications for under-

standing when and how the use of performance information can promote learning on the front-

line. First, the study contributes theory and experimental evidence showing how vertical ac-

countability reduces frontline employees’ perceptions of information as a useful and relevant 

tool. This finding offers a potential explanation for understanding why performance manage-

ment often fails to deliver the expected improvements in performance. Providing performance 

information top-down may lead to unintended consequences as frontline employees are more 

inclined to perceive the performance information as a managerial tool for control and oversight 

rather than a learning tool. Thus, research has indicated that perceptions of being controlled by 

external actors reduce individuals’ ability to engage in profound learning, creativity, and com-

plex problem solving (Ryan and Deci 2000). Genuine learning may therefore be less likely to 

occur in organizations where performance information is delivered by vertical rather than hor-

izontal sources. 

Second, the study contributes to an ongoing discussion in the performance man-

agement literature about whether performance information can be used for learning purposes 

(Moynihan 2005). Some scholars have claimed that provision and evaluation of data would 

generate learning (Behn 2003), while others expect performance management to drive out 

learning when performance information is also used for accountability purposes (Van Dooren 
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et al. 2010). Hence, public organizations have to consider carefully whether performance in-

formation is intended to promote learning among frontline employees or whether it is a mana-

gerial tool for oversight and control.  

Our study is consistent with Van Dooren, Bouckaert, and Halligan’s (2010) claim 

that accountability drives out learning, but it adds an important nuance to the argument. Our 

results suggest that accountability in itself is not necessarily a barrier to learning. When teach-

ers are confronted with performance data from horizontal sources, such as colleagues in learn-

ing forums, they do not change their perceptions of the performance system or their willingness 

to use the data for learning purposes. However, being held accountable by a vertical source 

negatively affects the teachers’ perceptions of the information, which suggests that horizontal 

and vertical accountability structures have very different effects on frontline employees’ per-

ceptions and use of data. Distinguishing between horizontal and vertical accountability is there-

fore important as it opens up to the possibility of promoting horizontal accountability structures 

in public organizations. 

Third, our findings have implications for how public organizations can design 

performance management to promote learning among the frontline staff. Previous research has 

already provided valuable insights concerning the design of learning forums (Moynihan 2005; 

Moynihan 2008). Moynihan (2005) lists nine guiding principles that characterize successful 

learning forums. An important point here is that learning forums need to be built on collegiality 

and equality among its members to avoid defensive reactions when discussing performance 

data. However, until now, we have lacked experimental evidence that concrete design differ-

ences have consequences for the use of data in learning forums. Our evidence underscores the 

importance of ensuring that members of learning forums are on an equal footing (Moynihan 

and Landuyt 2009, 1100). Public organizations should therefore leave the evaluation process 

of performance data to the frontline employees when the performance systems are intended to 
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promote learning rather than accountability. Indeed, if the frontline employees given freedom 

and encouraged to “revisit the basic organizational mission, goals, and strategies” (Moynihan 

2008, 165) in learning forums, public organizations may even experience double loop-learning, 

which is critical for their long-term success (Moynihan 2005). 

Our study also gives rise to new questions about how hierarchy, accountability, 

and constellation of learning forums affect frontline employees’ perceptions and use of perfor-

mance information. Future research should go beyond internal organizational sources of per-

formance information and investigate how provision of data from different sources such as 

governmental organizations, media, or even clients affects frontline employees’ perceptions of 

performance information. For instance, parents may confront teachers with rankings or satis-

faction surveys that display poor results, and governmental organizations may publish perfor-

mance reports and rankings. While the data may contain potentially important information for 

learning, it is unclear what effect these sources have on frontline employees’ perceptions of the 

information. Furthermore, in our survey experiment, we exposed teachers to performance ta-

bles that showed a slight decline in performance. Future research should examine whether the 

same effects can be identified when frontline employees receive tables displaying a positive 

performance. We may speculate that the provision of positive performance information from 

vertical sources may invoke feelings of competence and support, making the employees inflate 

the relevance and usefulness of the information because rather than fear blame or criticism, 

they eye a promotion or reward for the good results. It is also important to note that although a 

top-down use of performance information may reduce learning on the frontline, scholars have 

emphasized that command and control systems can have a direct disciplinary effect on employ-

ees’ performances (Frey and Jegen 2001). Future research should therefore investigate whether 

the disciplinary effect outweighs the loss of learning on public organizations’ long-term per-

formance.  
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Finally, it is worth considering frontline employees’ trust in different sources as 

an alternative explanation. Thus, we may imagine that frontline employees have more trust in 

their colleagues than in their management. Research suggests that trust in the management 

(Mone and London 2018) and a trusting climate in an organization (Destler 2017) promotes 

psychological safety, which is important to create a learning environment and a meaningful 

performance information use. If employees do not trust the management, they may be more 

skeptical of the purpose of the data provision and therefore default to a defensive approach 

rather than engaging open-mindedly with the information. Future research is encouraged to 

examine the role of trust for employees’ reactions to performance information from different 

sources.   



25 

REFERENCES 

Amabile, Teresa M., William DeJong, and Mark R. Lepper. 1976. “Effects of Externally 

Imposed Deadlines on Subsequent Intrinsic Motivation.” Journal of Personality and 

Social Psychology 34(1):92–98. 

Argyris, Chris. 1976. “Single-Loop and Double-Loop Models in Research on Decision 

Making.” Administrative Science Quarterly 21(3):363. 

Baekgaard, Martin, Julian Christensen, Casper Mondrup Dahlmann, Asbjørn Mathiasen, and 

Niels Bjørn Grund Petersen. 2017. “The Role of Evidence in Politics: Motivated 

Reasoning and Persuasion among Politicians.” British Journal of Political Science 1–24. 

Behn, Robert D. 2003. “Why Measure Performance? Different Purposes Require Different 

Measures.” Public Administration Review 63(5):586–606. 

Behn, Robert D. 2014. The PerformanceStat Potential : A Leadership Strategy for Producing 

Results. Washington, D.C.: Brookings Institution Press. 

Bevan, Gwyn and Christopher Hood. 2006. “What’s Measured Is What Matters: Targets and 

Gaming in the English Public Health Care System.” Public Administration 84(3):517–38. 

Bouckaert, Geert. 1993. “Measurement and Meaningful Management.” Public Productivity & 

Management Review XVII(1):31–43. 

Bouwman, Robin, Sandra van Thiel, Ad van Deemen, and Etiënne Rouwette. 2018. 

“Accountability and Coalitions: Evidence from a Negotiation Experiment.” Public 

Administration Review. 

de Charms, Richard. 1968. Personal Causation : The Internal Affective Determinants of 

Behavior. New York: Academic Press. 

Deci, Edward L. and Richard M. Ryan. 1985. Intrinsic Motivation and Self-Determination in 

Human Behavior. New York: Plenum. 

Dee, Thomas S. and James H. Wyckoff. 2015. “Incentives, Selection, and Teacher 

Performance: Evidence from IMPACT.” Journal of Policy Analysis and Management. 

Destler, Katharine Neem. 2016. “Creating a Performance Culture: Incentives, Climate, and 

Organizational Change.” The American Review of Public Administration 46(2):201–25. 

Destler, Katharine Neem. 2017. “A Matter of Trust: Street Level Bureaucrats, Organizational 



26 

Climate and Performance Management Reform.” Journal of Public Administration 

Research and Theory 27(3):517–34. 

Van Dooren, Wouter, Geert Bouckaert, and John Halligan. 2010. Performance Management 

in the Public Sector. first edi. Milton Park, Abingdon, Oxon: Routledge. 

Van Dooren, Wouter, Geert Bouckaert, and John Halligan. 2015. Performance Management 

in the Public Sector. Second edi. Milton Park, Abingdon, Oxon: Routledge. 

Frey, Bruno S. and Reto Jegen. 2001. “Motivation Crowding Theory.” Journal of Economic 

Surveys 15(5):589–611. 

Gagné, Marylène and Edward L. Deci. 2005. “Self-Determination Theory and Work 

Motivation.” Journal of Organizational Behavior 26(4):331–62. 

Geert, Bouckaert and and Christopher Pollitt. 2010. “Public Management Reform: A 

Comparative Analysis - New Public Management, Governance, and the Neo-Weberian 

State.” International Review of Administrative Sciences. 

George, Bert, Sebastian Desmidt, Poul A. Nielsen, and Martin Baekgaard. 2017. “Rational 

Planning and Politicians’ Preferences for Spending and Reform: Replication and 

Extension of a Survey Experiment.” Public Management Review 19(9):1251–71. 

Gerrish, Ed. 2016. “The Impact of Performance Management on Performance in Public 

Organizations: A Meta-Analysis.” Public Administration Review 76(1):48–66. 

Greve, Henrich R. 2003. Organizational Learning from Performance Feedback: A Behavioral 

Perspective on Innovation and Change. Cambridge, United Kingdom: Cambridge 

University Press. 

Heinrich, Carolyn J. and Gerald Marschke. 2010. “Incentives and Their Dynamics in Public 

Sector Performance Management Systems.” Journal of Policy Analysis and Management 

29(1):183–208. 

Holm, Jakob Majlund. 2018. “Performance Management in the Public Sector : Untying a 

Gordian Knot : PhD Dissertation.” Politica, Aarhus. 

Høybye-Mortensen, Matilde. 2016. “Performance Information in Human Service 

Organizations: Quality and Usefulness.” Human Service Organizations Management, 

Leadership and Governance 40(5):486–99. 



27 

Hvidman, Ulrik. 2019. “Citizens’ Evaluations of the Public Sector: Evidence from Two Large-

Scale Experiments.” Journal of Public Administration Research and Theory. 

Hvidman, Ulrik and Simon Calmar Andersen. 2014. “Impact of Performance Management in 

Public and Private Organizations.” Journal of Public Administration Research and Theory 

24(1):35–58. 

Jacobsen, Christian Bøtcher and Lotte Bøgh Andersen. 2014. “Performance Management for 

Academic Researchers.” Review of Public Personnel Administration 34(2):84–107. 

Jacobsen, Christian Bøtcher, Johan Hvitved, and Lotte Bøgh Andersen. 2014. “Command and 

Motivation: How the Perception of External Interventions Relates to Intrinsic Motivation 

and Public Service Motivation.” Public Administration 92(4):790–806. 

Jakobsen, Mads Leth, Martin Baekgaard, Donald P. Moynihan, and Nina van Loon. 2017. 

“Making Sense of Performance Regimes: Rebalancing External Accountability and 

Internal Learning.” Perspectives on Public Management and Governance 1(2):127–41. 

James, Oliver and Carolyn Petersen. 2018. “International Rankings of Government 

Performance and Source Credibility for Citizens: Experiments about e-Government 

Rankings in the UK and the Netherlands.” Public Management Review 20(4):469–84. 

James, Oliver and Gregg G. Van Ryzin. 2015. “Incredibly Good Performance: An 

Experimental Study of Source and Level Effects on the Credibility of Government.” 

American Review of Public Administration 47(1):23–35. 

James, Oliver and Gregg G. Van Ryzin. 2017. “Motivated Reasoning about Public 

Performance: An Experimental Study of How Citizens Judge the Affordable Care Act.” 

Journal of Public Administration Research and Theory 27(1):197–209. 

Jennings, Edward and Meg Haist. 2004. “Putting Performance Measurement into Context.” Pp. 

173–94 in The Art of Governance. Analyzing Management and Administration, edited by 

P. W. Ingraham and Laurence E. Lynn. Washington, D.C.: Georgetown University Press. 

Johnsen, Åge. 2005. “What Does 25 Years of Experience Tell Us about the State of 

Performance Measurement in Public Policy and Management?” Public Money and 

Management 25(1):9–17. 

Kroll, Alexander. 2015. “Drivers of Performance Information Use: Systematic Literature 

Review and Directions for Future Research.” Public Performance & Management Review 



28 

38(3):459–86. 

Lepper, Mark R. and David Greene. 1975. “Turning Play into Work: Effects of Adult 

Surveillance and Extrinsic Rewards on Children’s Intrinsic Motivation.” Journal of 

Personality and Social Psychology 31(3):479–86. 

Lipsky, Michael. 1980. Street-Level Bureaucracy : Dilemmas of the Individual in Public 

Services. New York: Russell Sage Foundation. 

Meier, Kenneth J., Nathan Favero, and Ling Zhu. 2015. “Performance Gaps and Managerial 

Decisions: A Bayesian Decision Theory of Managerial Action.” Journal of Public 

Administration Research and Theory 25(4):1221–46. 

Mone, Edward M. and Manuel London. 2018. Employee Engagement Through Effective 

Performance Management. 

Moynihan, Donald P. 2005. “Goal-Based Learning and the Future of Performance 

Management.” Public Administration Review 65(2):203–16. 

Moynihan, Donald P. 2009. “Ambiguity, Dialogue, and the Underbelly of Performance 

Management.” 19(4):992–95. 

Moynihan, Donald P. and Noel Landuyt. 2009. “How Do Public Organizations Learn? 

Bridging Cultural and Structural Perspectives.” Public Administration Review 

69(6):1097–1105. 

Muller, Jerry Z. 2018. The Tyranny of Metrics. Princeton: Princeton University Press. 

Nielsen, Poul A. 2014. “Performance Management, Managerial Authority, and Public Service 

Performance.” Journal of Public Administration Research and Theory 24(2):431–58. 

Nielsen, Poul A. and Martin Baekgaard. 2015. “Performance Information, Blame Avoidance, 

and Politicians’ Attitudes to Spending and Reform: Evidence from an Experiment.” 

Journal of Public Administration Research and Theory 25(2):545–69. 

Nielsen, Poul A. and Donald P. Moynihan. 2017. “How Do Politicians Attribute Bureaucratic 

Responsibility for Performance? Negativity Bias and Interest Group Advocacy.” Journal 

of Public Administration Research and Theory 27(2):269–83. 

Nielsen, Poul Aaes. 2014. “Learning from Performance Feedback: Performance Information, 

Aspiration Levels, and Managerial Priorities.” Public Administration 92(1):142–60. 



29 

Olsen, Asmus. 2015. “Negative Performance Information Causes Asymmetrical Evaluations 

and Elicits Strong Responsibility Attributions.” 

Pasha, Obed. 2018. “Can Performance Management Best Practices Help Reduce Crime?” 

Public Administration Review 78(2):217–27. 

Petersen, Niels Bjørn Grund, Trine Laumann, and Morten Jakobsen. 2018. “Acceptance or 

Disapproval: Performance Information in the Eyes of Public Frontline Employees.” 

Journal of Public Administration Research and Theory. 

Ryan, Richard M. and Edward L. Deci. 2000. “Intrinsic and Extrinsic Motivations: Classic 

Definitions and New Directions.” Contemporary Educational Psychology 25:54–67. 

Sherman, David K. and Geoffrey L. Cohen. 2006. “The Psychology of Self-Defense: Self-

Affirmation Theory.” Advances in Experimental Social Psychology 38:183–242. 

Simon, Herbert A. 1997. Administrative Behavior : A Study of Decision-Making Processes in 

Administrative Organizations. 4.ed. New York, N.Y: Free Press. 

Van de Walle, Steven and Alasdair Roberts. 2008. “Publishing Performance Information: An 

Illusion of Control?” Pp. 211–26 in Performance Information in the Public Sector: How 

it is used, edited by W. Van Dooren and S. Van de Walle. New York: Palgrave Macmillan. 

Weaver, R. Kent. 1986. “The Politics of Blame Avoidance.” Journal of Public Policy 

6(4):371–98. 

De Wolf, Inge F. and Frans J. G. Janssens. 2007. “Effects and Side Effects of Inspections and 

Accountability in Education: An Overview of Empirical Studies.” Oxford Review of 

Education 33(3):379–96. 

 

 

  



30 

TABLES 

TABLE 1 Treatment Groups  

No source  
(reference) 

The teachers  
themselves 

The teachers’  
professional team 

The teachers’  
manager 

 Imagine that you found 
the table below 

Imagine that your pro-
fessional team presents 
you with the table be-
low. 

Imagine that your 
manager presents you 
with the table below. 

The table builds on 
records of students’ 
exam scores in differ-
ent subjects. 

The table builds on 
records of students’ 
exam scores in differ-
ent subjects. 

The table builds on 
records of students’ 
exam scores in differ-
ent subjects. 

The table builds on 
records of students’ 
exam scores in differ-
ent subjects. 

The table shows the 
GPA in your primary 
subject for the final ex-
ams in 2015 and 2016 
for the students that 
you have taught, com-
parable students at 
other high schools as 
well as all students na-
tionwide, respectively. 

The table shows the 
GPA in your primary 
subject for the final ex-
ams in 2015 and 2016 
for the students that 
you have taught, com-
parable students at 
other high schools as 
well as all students na-
tionwide, respectively. 

The table shows the 
GPA in your primary 
subject for the final ex-
ams in 2015 and 2016 
for the students that 
you have taught, com-
parable students at 
other high schools as 
well as all students na-
tionwide, respectively. 

The table shows the 
GPA in your primary 
subject for the final ex-
ams in 2015 and 2016 
for the students that 
you have taught, com-
parable students at 
other high schools as 
well as all students na-
tionwide, respectively. 
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TABLE 2 Performance Report Presented to the Teachers by the Different Sources 

 Your students Comparable 
students 

Country  
average 

Average final exam 
grades in 2015 

6.8 7.0 6.9 

Average final exam 
grades in 2016  

6.6 7.2 7.2 
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TABLE 3 Balance Test across Treatment Groups  

 No source Teacher 
Professional 

team Manager 
Gender (male) 0.44 0.50+ 0.45 0.46 
Age (years) 46.04 46.45 45.34 45.81 
Experience at current school (years) 13.63+ 12.87 12.94 12.62 
Experience as teacher (years) 16.93 16.34 16.11 16.51 
Job satisfaction (0-10) 7.80* 7.71 7.67 7.51** 
Work pressure (0-10 ) 5.55 5.49 5.66 5.69 
Frequency of using PI (0-10) 4.62 4.65 4.52 4.60 
Organizational culture (0-10) 6.39* 6.18 6.24+ 6.37 
Note: Standard errors in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.  
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TABLE 4 Descriptive Statistics of Dependent Variables 
 N Mean SD Min Max 
Gender (male) 1915 .46 .50 0 1 
Age 1915 45.91 11.3 22 74 
Experience 1907 16.47 10.80 1 50 
Experience at current high school 1874 13.01 9.95 1 50 
Work pressure 2298 5.60 2.74 0 10 
Job satisfaction 2394 7.67 1.77 0 10 
Performance information use in high school 2228 4.60 2.32 0 10 
Organizational culture 1861 6.27 1.97 0 10 
Perception of information as relevant 1935 2.58 .87 1 5 
Perception of information as useful 1923 2.75 1.10 1 5 
Assistance and Advice (professional team) 1927 3.90 2.25 0 7 
Assistance and Advice (management) 1927 1.80 1.82 0 7 
Note: Performance information use in high school is an index consisting of three items measuring how fre-
quently the teachers are confronted with data about their organization, while organizational culture is an index 
consisting of three items measuring the teachers’ perception of their school’s openness toward new ideas. 
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FIGURES 

FIGURE 1 The Effects of the Source on Frontline Employees’ Perceptions and Willingness to 
Use Performance Information 

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 figure 1 can be found in model 1 and model 3 in table A1 and model 1 and model 3 in table A2 in 
the appendix. 

  

*

*
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**

Employee

Professional Team

Management
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+
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Employee

Professional Team
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APPENDIX 

 
TABLE A1 The Effect of Sources on Teachers’ Perception of Performance Information  

 Model 1 
Relevant 

Model 2 
Relevant 

Model 3 
Useful 

Model 4 
Useful 

Treatment (Ref: No 
source specified)  

- - - - 

     
Teacher .03 

(.05) 
.05 

(.06) 
.05 

(.07) 
.07 

(.07) 
     
Professional team .00 

(.05) 
.01 

(.05) 
.05 

(.07) 
.05 

(1.76) 
     
Management -.16** 

(.05) 
-.14* 
(.05) 

-.13* 
(.06) 

-.11+ 
(.06) 

     
Control variables  No Yes No Yes 
     
Constant 2.61*** 

(.03) 
2.33*** 

(.23) 
2.75*** 

(.04) 
2.81*** 

(.28) 
Groups 121 121 121 121 
N 1934 1804 1922 1804 

Note: Cluster robust SE in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. High school fixed ef-
fects. Control variables: Gender, age, experience, experience at current high school, work pressure, job satisfac-
tion, frequency of being provided with performance information, organizational culture.  
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TABLE A2 The Effect of Sources on Teachers’ Perceptions and Willingness to Use Perfor-
mance Information for Learning 

 Model 1 
Advice  

(professional 
team) 

Model 2 
Advice  

(professional 
team) 

Model 3 
Advice  

(management) 

Model 4 
Advice  

(management) 

Treatment (Ref: No 
source specified)  

    

     
Teacher -.17 

(.14) 
-.08 
(.14) 

.09 
(.13) 

.06 
(.13) 

     
Professional team -.10 

(.13) 
-.09 
(.13) 

.06 
(.12) 

.06 
(.11) 

     
Management -.27* 

(.12) 
-.18 
(.12) 

-.16 
(.11) 

-.08 
(.11) 

     
Control variables  No Yes No Yes 
     
Constant 4.4*** 

(.07) 
2.55*** 

(.56) 
1.8*** 
(.07) 

.10 
(.38) 

Groups 121 121 121 121 
N 1926 1804 1926 1804 

Note: Cluster robust SE in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. High school fixed ef-
fects. Control variables: Gender, age, experience, experience at current high school, work pressure, job satisfac-
tion, frequency of being provided with performance information, organizational culture.  
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TABLE A3 The Effect of Sources on Teachers’ Perception of Performance Information (Ref: 
Manager) 

 Model 1 
Relevant 

Model 2 
Relevant 

Model 3 
Useful 

Model 4 
Useful 

Treatment (Ref: 
Manager)  

- - - - 

     
No Source .16** 

(.05) 
.14* 
(.05) 

.13* 
(.06) 

.11+ 
(.06) 

     
Teacher .19*** 

(.06) 
.18** 
(.06) 

.18* 
(.07) 

.18* 
(.07) 

     
Professional team .16** 

(.06) 
.15* 
(.06) 

.18* 
(.07) 

.16* 
(.8) 

     
Control variables  No Yes No Yes 
     
Constant 2.45*** 

(.03) 
2.20*** 

(.22) 
2.62*** 

(.04) 
2.70*** 

(.27) 
Groups 121 121 121 121 
N 1934 1804 1922 1804 

Note: Cluster robust SE in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. High school fixed ef-
fects. Control variables: Gender, age, experience, experience at current high school, work pressure, job satisfac-
tion, frequency of being provided with performance information, organizational culture.  
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TABLE A4 The Effect of Sources on Teachers’ Willingness to Use Performance Information 
(Ref: Manager) 

 Model 1 
Advice  

(professional 
team) 

Model 2 
Advice  

(professional 
team) 

Model 3 
Advice  

(management) 

Model 4 
Advice  

(management) 

Treatment (Ref: 
Manager)  

    

     
No Source .27* 

(.12) 
.18 

(.12) 
.15 

(.11) 
.08 

(.11) 
     
Teacher .11 

(.15) 
.10 

(.16) 
.25* 
(.12) 

.13 
(.12) 

     
Professional 
team 

.17 
(.14) 

.09 
(.14) 

.22+ 
(.12) 

.13 
(.11) 

     
Control variables  No Yes No Yes 
     
Constant 3.76*** 

(.08) 
2.37*** 

(.56) 
1.64*** 

(.07) 
.03 

(.39) 
Groups 121 121 121 121 
N 1926 1804 1926 1804 

Note: Cluster robust SE in parentheses. +p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. High school fixed ef-
fects. Control variables: Gender, age, experience, experience at current high school, work pressure, job satisfac-
tion, frequency of being provided with performance information, organizational culture.  
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