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ABSTRACT: The ways in which managers use performance information is among the
most salient topics in the study of public management. Drawing inspiration from sev-
eral recent studies on the use of performance information by citizens, we adopt a
behavioral approach to understand the influence of reference dependence on the inter-
pretation of performance information by managers. Specifically, we run two experi-
ments in a sample of professional managers, which allows us to test whether social
and historical comparisons influence how respondents interpret performance informa-
tion. The results suggest that framing an objective performance metric as poor rela-
tive to peer or competitor organizations leads managers to rate overall organizational
performance significantly lower than managers in a control group who received the
same metric, but no comparative frame. The results support expectations about the
importance of social comparisons, particularly in the case of negative deviations from
the reference point. The fact that we find no impact of historical comparisons on the
interpretation of performance information deviates from recent work on citizen evalu-
ations and suggests differences in the ways in which elites process such information.
We conclude with a discussion of the implications of our results for the study of per-
formance management and the behavioral approach to public management
more generally.
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INTRODUCTION

In 1995, Robert Behn suggested that one of the big questions facing scholars who
study public sector organizations was understanding how “public managers use meas-
ures of the achievements of public agencies to produce even greater achievements”
(Behn 1995, emphasis added). Yet recently, 20 years after Behn pointed out a major
question for researchers in the field, a prominent scholar commented that “we know
little about the basic tendency of individuals to incorporate and use performance
information” (Moynihan 2015, 33). Kroll (2015a, 2015b) made a significant contri-
bution to this literature with his review of how managers use performance informa-
tion, but noted that very few studies incorporated a psychological perspective to
understand how public managers process performance information (note, as excep-
tions, Kroll 2015a, 2015b; Andersen and Moynihan 2016).

We seek to contribute to this literature by focusing on the question of relative
performance evaluation. Research suggests that people do not judge information
about performance in absolute terms, but in reference to how an organization per-
formed previously (historical comparison) or how it performed relative to peer
institutions (social comparison). To date, however, scholars have focused primarily
on the historical and social comparisons made by ordinary citizens and not by
organizational managers. Because we know that elites process information differ-
ently from average citizens due to expertise and experience, among other factors,
these results may not offer an accurate picture of the ways in which public manag-
ers use these heuristics when judging performance information.

To address this potential gap in our understanding we adopt a behavioral
approach to understand the influence of reference dependence on the interpretation
of performance information. Specifically, we run two experiments in a sample of
professional managers, which allow us to test whether social and historical compar-
isons influence how respondents interpret performance information. In line with
previous research on citizens (Charbonneau and Van Ryzin 2015; Olsen 2017), we
provide evidence that social comparisons do more to shape how professional man-
agers evaluate and interpret performance information than historical comparisons.
Distinct from studies of citizens, however, we find no evidence that historical com-
parisons have a significant influence on the way in which professional managers
interpret performance information. These results provide potentially important
insights regarding the design of systems to provide performance information to
managers and suggest ways in which performance information should be framed
for different audiences. Moreover, the discrepancies between our results and those
of recent research suggest that findings from studies of citizens may not tell us
everything we need to know about the use of performance information
by managers.

The remainder of the article proceeds in four parts. First, we review the schol-
arly literature on the use of performance information. Next, we discuss the advan-
tages of an experimental approach and explain our experimental research design.
We then describe two experiments and present their results. Finally, we conclude
with a discussion and some practical and scholarly implications of this research.
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PERFORMANCE INFORMATION

Bureaucrats and the “Use” of Performance Information

From both academic and practical perspectives, one of the compelling aspects
of performance management systems is that they generate, at least ostensibly, an
objective assessment of how well an organization is doing its job (Nielsen 2013).
And yet, who or which organization assesses performance metrics potentially influ-
ences how the information is interpreted (Moynihan 2008). The subjectivity of per-
formance information use is one of the key reasons why significant questions
remain regarding the ways in which “objective” performance metrics influence
organizational outcomes.

While scholars study the use of performance information across three groups of
“end users”—citizens, managers, and politicians (Van de Walle and Van Dooren
2011)—public managers might represent the main or primary users of performance
information. At the very least, they are a key target of the information that nearly
ubiquitous performance measurement systems produce. Despite their importance,
there is still much to learn about how public managers use performance informa-
tion (Kroll 2014, 2015a, 2015b), which is why we make them the focus of
this study.

The literature to date on this subject has clearly established the subjectivity of
performance information use by government officials. In an early study, Behn
(2003) argued that bureaucrats use performance metrics to evaluate, control,
budget, motivate, promote, celebrate, learn, and improve. Yet, he emphasized that
the last of these—improve—was the most important. In fact, he argued that all the
rest “are simply means for achieving this ultimate purpose,” which pertains to
improving performance (Behn 2003, 588).

Rather than looking at specific actions, Moynihan (2010) suggests that there are
four strategies public managers can employ when using performance information:
passive, political, perverse, and purposeful. In other work, Moynihan (2008) sug-
gests that performance information is selected and presented to persuade others.
For Moynihan, performance information becomes subjective because actors add
their own interpretation to the data. He argues that this plays an important role in
how we should understand performance information use. As we discuss later, we
extend this logic of the importance of interpretation as a part of a cognitive process
of performance information use.

A recent systematic literature review offers another set of factors that help us
understand why, given their discretion in doing so, bureaucrats sometimes use per-
formance information (Kroll 2015a, 2015b). Over the last 15 years in “a highly rele-
vant and fast-growing research area” (Ibid.:460), research consistently shows that
six factors commonly drive the use of performance information among bureau-
crats: measurement system maturity (for examples, see Berman and Wang 2000;
Ho 2006; Taylor 2009), stakeholder involvement (for examples, see Ho 2006;
Bourdeaux and Chikoto 2008; Moynihan and Pandey 2010; Moynihan and
Lavertu 2012), leadership support (for examples, see Moynihan and Ingraham
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2004; Yang and Hsieh 2007; Moynihan and Lavertu 2012), support capacity (for
examples, see Berman and Wang 2000; Julnes and Holzer 2001; Moynihan and
Hawes 2012), innovative culture (for examples, see Moynihan 2005; Moynihan and
Pandey 2010; Moynihan et al. 2012b), and goal clarity (for examples, see
Moynihan and Landuyt 2009; Moynihan et al. 2012a; Moynihan et al. 2012b).

For our purposes, the most important takeaway from this review of previous
work on performance information use is that many studies of how bureaucrats
use performance information look to organizational behavior, organizational
theory, or a combination of these approaches to explain the phenomenon.
In other words, they focus mainly on the ways in which the organizational
context of performance measurement systems influences the use of performance
information.

Alternatively, recent scholarship suggests that individual behavioral factors might
produce systematic variation in the use of performance information among bureau-
crats (Kroll 2015a, 2015b; Moynihan et al. 2017). For example, several studies over
the past decade suggest that psychology may play a role in helping us understand
how bureaucrats use performance information (Moynihan 2008; Salge 2011;
Nielsen 2013; Kroll 2015a, 2015b; Moynihan 2015; Andersen and Moynihan 2016).
In addition to these, some very recent pieces also demonstrate the utility of
incorporating an individual-level behavioral approach to examine the use of
performance information.

A significant majority of these studies look at how citizens respond to perform-
ance information (Andersen and Hjortskov 2016; Baekgaard and Serritzlew 2016;
Barrows et al. 2016; Hvidman and Andersen 2016; Olsen 2013, 2015a, 2017), but
other work has looked at how politicians (Olsen 2014; Nielsen and Baekgaard
2015; George et al. 2016; Nielsen and Moynihan 2017) use performance informa-
tion as well. Importantly, some of this work has taken place in the context of edu-
cation, which is the same service area we focus on in our experiments. These
studies have demonstrated that benchmarking plays an important role in shaping
the cognitive processing of performance information.

There are three important takeaways from these studies. First, experimental
methods are a useful approach to develop our understanding of performance infor-
mation use across a variety of political actors (Anderson and Edwards 2015;
Bouwman and Grimmelikhuijsen 2016; Jilke et al. 2016; James et al. 2017).
Second, when it comes to performance metrics, these studies suggest that, depend-
ing upon the circumstances, individuals exhibit various cognitive biases and utilize
several heuristics when responding to performance information. Evidence for cog-
nitive bias in the use of performance information by various actors supports the
value of taking an information processing approach. Finally, an examination of
the recent literature reveals that a relatively limited amount of work has taken a
behavioral approach to understanding the use of performance information by pub-
lic managers. Because these people are a primary target of this information, under-
standing how cognitive biases influence their assessment of performance metrics is,
we believe, an important contribution to the literature.
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REFERENCE POINTS AND INFORMATION PROCESSING

While there are several cognitive biases that may influence assessments of per-
formance information, we focus on the use of reference points and particularly
negative deviations from accepted referents in this study. The idea of reference
points in the interpretation of information is nothing new, as we demonstrate in
the following, but to date this concept has not been used to understand how public
managers interpret performance information.

Psychologists have long understood that human judgment is fundamentally
comparative in nature (Mussweiler 2003). More specifically, we know that individ-
uals make temporal (Albert 1977) and social (Festinger 1954) comparisons when
evaluating abilities, information, and opinions. Reference points influence decisions
because human perception is “reference-dependent” (Kahneman 2002:459, emphasis
in original). These references serve as “stimuli of known attributes that act as
standards against which other categorically similar stimuli of unknown attributes
are compared in order to gain information” (Yockey and Kruml 2009:97).
Consistent with the idea that limitations in human processing constrain our ability
to accept, hold, and process information (Freeman 1954; Simon 1955), reference
points also serve as cognitive heuristics in making evaluative judgments about
information (Mussweiler and Epstude 2009; Mussweiler and Posten 2012).

Historical and Social Reference Points, Negativity Bias, and the Interpretation of
Performance Information by Professional Managers

For a variety of reasons, it is reasonable to assume that the use of reference
points also influences the interpretation of performance information. Indeed,
Herbert Simon argued that “the only sound basis for decisions about numbers is
numerical factual information about past experiences or the experiences of
others—nothing more nor less than comparative statistics” (Simon 1939, 106, as
cited in Olsen 2015b, 108). Reference points facilitate those comparisons, but there
are numerous comparative reference points that public managers might use as
references. Consistent with recent work on citizen evaluations of public sector per-
formance, we focus on historical and social performance comparisons as points of
reference in this article (Olsen 2015a). Historical reference points allow comparison
of the performance of an organization to the previous performance of the same
organization. In other words, past performance provides a salient status quo
against which individuals can easily assess change and decide if current perform-
ance is acceptable. This type of historical reference point is common in perform-
ance measurement systems, such as No Child Left Behind, which individuals can
use to judge schools on progress relative to the previous year. Yet, it is important
to reiterate that our primary interest is in the degree to which such historical com-
parisons influence the assessment of performance information. Following studies
of citizen interpretation of performance information, we hypothesize that providing
information about better (worse) past performance of a public-sector organization
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will lower (raise) a bureaucrat’s assessment of the organization’s current perform-
ance. Olsen (2017),

Social reference points provide another frame in which individuals can compare
performance. With a social reference point, individuals compare the performance
of their organization against the performance of other, comparable organizations
at the same point in time. Often, we might think of these as peer organizations,
competitors, or simply organizations in a similar geographic region. The power of
social comparisons has received a great deal of empirical support. Festinger (1954)
suggested that “people evaluate their opinions and abilities by comparison respect-
ively with the opinions and abilities of others” (118). Charbonneau and Van Ryzin
(2015) and Olsen (2017) demonstrate that social comparisons can influence the rat-
ings an individual gives to a public organization. We expect that providing infor-
mation about better (worse) performance relative to other, comparable
organizations will lower (raise) a manager’s assessment of an organization’s current
performance.

There is also preliminary evidence to suggest that social comparisons weigh heav-
ily on the thinking of individuals when assessing performance. Evidence to support
this argument comes in the form of survey responses of public managers in North
Carolina (Ammons and Rivenbark 2008). There is also experimental evidence that
citizens potentially give more weight to social rather than historical comparisons
(Charbonneau and Van Ryzin 2015; Olsen 2017). We expect that managers will give
greater weight to social comparisons than to historical comparisons.

In addition to our expectations about how public managers will interpret per-
formance information when it is presented as a historical or social comparison, we
are interested in whether the direction of the deviation from the reference point
matters. Scholars have long recognized that human beings tend to respond more
strongly to negative information than to comparable information that is framed in
a positive way (Ito et al. 1998). This is because negative information is generally
more salient and more potent than positive information (Rozin and Royzman
2001), thus drawing more cognitive processing.

These expectations have received considerable support in recent research on
both citizens’ and politicians use of performance information (Boyne et al. 2009;
Charbonneau and Bellavance 2012; Hood 2007; James 2011; James and John 2007;
James and Moseley 2014; Olsen 2015a; (Nielsen and Baekgaard 2015; Nielsen and
Moynihan 2017). We expect that professional managers will also exhibit a negativ-
ity bias and respond more strongly to lower performance relative to an accepted
reference point than to an equivalent but positive deviation.

EXPERIMENTAL DESIGN AND METHOD

Participants

Data for the two experiments come from a Qualtrics panel collected during May
2017. We recruited respondents directly through Qualtrics to avoid some of the poten-
tial pitfalls of using other online survey platforms (Stritch, Mogens, and Taggart
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2017). Qualtrics screened and provided the respondents for the survey with the stipu-
lation that respondents were managers in their organization. A partner of Qualtrics
initially targeted each of the respondents through self-reporting. Subjects were then
screened to remove misidentified respondents using red herrings and other techniques
to ensure sample accuracy. Subjects were screened one last time regarding sector,
experience, and responsibilities at the beginning of the survey to remove individuals
whose answers did not match responses from previous screenings.1

The total sample size is 300, with 150 coming from the private sector and 150
from the public sector. On average, our sample is 46 years of age, with more than
25 years in the workforce and more than 10 years in their current positions. The
median respondent manages between 100 and 249 people. Almost one-third of
members of the sample are responsible for more than 1,000 employees. In other
words, these are experienced managers and that is the group to which we can most
safely draw inference from the results of this study. Approximately 64% of the
sample have at least a bachelor’s degree, and 29% completed post-graduate work.
The sample is roughly divided between men and women. All subjects work in
organizations based in the United States.

Our sample includes managers from both sectors because another experiment in
the survey required this sector breakdown. But here, we will primarily focus on the
public-sector managers. We pre-registered the survey with the Evidence in
Governance and Politics (EGAP) group under the following ID: 20170501AC.

Olsen (2017) ran a set of experiments like ours involving Danish citizens. He
had 3,443 respondents for both of his surveys. Our focus on managers allows us to
extend this research using, as respondents, a group of individuals who are likely
more accustomed than regular citizens to seeing, thinking about, and using per-
formance information in their decision making. Our sample consists of 300
respondents, evenly divided between public and private managers. In Table 1, we
provide the descriptive statistics for the combined sample.

Design of the Experiments

In the design of our experiments, we chose to use the substantive policy area of
education—specifically, passing rates for standardized test scores—and modeled the
performance information on real test score data to make the experiment more
plausible and generalizable to real-world decision making. Specifically, we utilized
publicly available data from public schools in the state of Indiana.2 Data for 2011
and 2012 suggested an average change in the pass rate for English and Math exams
to be roughly 2%. We averaged the pass rates for schools in the state for both
English and Math standardized exams. Since our experiments include historical
comparisons, we also compared school test results across time. Doing this led us to
our chosen performance metrics—77% passed the English exam and 79% passed the
Math exam—as well as the historical comparison data (2% change from last year).

Due to certain constraints of our research project—namely, recruiting a sample
of 300 professional managers—we wanted to address two concerns. The first con-
cern involved the potential for the first experiment to influence the way

804 International Public Management Journal Vol. 23, No. 6, 2020



respondents approached the second experiment. We addressed this by separating
the two experiments. Specifically, in this regard, respondents saw Experiment I
near the beginning of the survey and Experiment II near the end of the survey. The
average response time for the survey across all 300 respondents was 24minutes and
22 seconds. This meant that there was a significant amount of time between these
two experiments. We believe that this was an adequate way to address any con-
cerns about the first experiment influencing the results of the second. Another not-
able difference between the two experiments was that, in providing the social
comparisons in Experiment II, we only indicated if the school was in the top or
bottom half of local schools. That is, we did not include a rank (e.g., third out of
10). This omission was deliberate and an attempt to help respondents not conflate
the two experiments, despite their similarities. It also allowed us to address a
potential concern about causal inference. Specifically, if a respondent sees a
prompt that reads “top half,” we wouldn’t know if she interprets this as first out
of three or forty-ninth out of 100.

TABLE 1
Descriptive Statistics

Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max

Full Sample
Age 300 45.94 12.37 19 74
Education 300 5.16 2.11 1 9
Female 297 0.49 0.50 0 1
Public-Sector Manager 300 0.50 0.50 0 1
Years in Private Sector 217 14.87 12.59 0.5 51
Years in Public Sector 186 17.26 11.41 1 45
Years in Workforce 300 25.25 12.52 1 58
Private-Sector Managers
Age 150 45.23 121.84 19 74
Education 150 4.76 2.01 1 9
Female 149 0.51 0.50 0 1
Years in Private Sector 126 19.03 13.73 1 51
Years in Public Sector 43 12.52 11.37 1 40
Years in Workforce 150 24.48 12.96 1 58
Public-Sector Managers
Age 150 46.66 11.89 19 74
Education 150 5.57 2.14 1 9
Female 148 0.47 0.50 0 1
Years in Private Sector 91 9.12 7.81 0.5 37.75
Years in Public Sector 143 18.68 11.08 1 45
Years in Workforce 150 26.02 12.06 1 55
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The focus on the educational context in our experiments builds on recent work that
takes a behavioral approach to citizen’s assessments of public organizations.
Specifically, it builds on a set of studies that explore the influence of performance tar-
gets and relative performance information on those assessments (Barrows et al. 2016;
Charbonneau and Van Ryzin 2015).3 These similarities will allow us to compare the use
of performance information by public managers with those of citizens in a comparable
service delivery area, which we believe constitutes another contribution for the study.

Before moving on, it is important to note that while we do focus on managers
rather than citizens as subjects, our design does not allow us to test the influence
of reference effects on their assessments of performance information in their own
organizations. Despite this, we believe that the use of managers offers unique
insights into the role of historical and social comparisons in performance informa-
tion use for several reasons. First, whether being asked to consider their own
organization or not, professional managers are likely far more familiar with the
types and uses of performance information than are citizens. Borrowing from work
on political psychology, we can therefore consider professional managers as
“sophisticates” because of their experience with performance information.
Research suggests that sophisticates process information differently and more
effectively than non-sophisticates (Gaines et al. 2007). They make different deci-
sions (Luskin 1987; Mintz, Redd, and Vedlitz 2006) and are better able to connect
new information to existing knowledge and to relevant decisions (Jerit, Barabas,
and Bolsen 2006). Given these differences, it is reasonable to expect that cognitive
biases may influence the assessments of performance information by managers,
who are more sophisticated in the use of such information, in systematically differ-
ent ways than they influence the assessments of citizens.

Experiment I

In Experiment I, we asked respondents to rate the performance of an unnamed
high school (High School A) using performance data from a standardized English
exam. The goal of Experiment I was to observe the assessed performance when both
historical and social comparison information were presented together. We felt that
this would be a suitable way to design the experiment for two reasons. First, in a real-
istic organizational decision-making environment (i.e., a non-experimental setting),
managers might have a sense of their organization’s performance as well as the per-
formance of peer and competitor organizations. Second, by including both compari-
son types in the same experimental frame, we might be able to get some sense of the
strength of the positive and negative versions of each comparison. Of course, we were
also able to compare performance assessments against the control group as well.

In this experiment, individuals saw a raw performance metric which stated that
77% of students at High School A passed the English exam. Respondents were
then randomly assigned to one of five groups. The control group saw only the raw
performance metric. The other groups saw four combinations of historical and
social comparisons. The historical comparison prompts said that the performance
was indicative of a 2% increase or decrease in the rate of students who passed the
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standardized English exam. The social comparison indicated that, based upon the
pass rate, the school ranked third or seventh out of 10 comparable local schools.
For the social comparison prompt, individuals were told if this was in the top or
bottom half of local schools, respectively. Individuals were then asked to rate the
performance of the school using a 0–100 sliding scale.

As an example, someone in the group that saw prompts indicating increases for
both the historical and social comparisons saw the following prompt:

English Exam: 77% of students in “High School A” passed their
standardized English exam. This represents a 2% increase from the
previous year. It also means the school was in the top half of local
schools in the area (3rd out of 10). Assuming this is the only information
available to you, use the sliding scale (0-100) to assess the overall
performance of HIGH SCHOOL A over the last year.

Respondents would rate the performance of the school with the sliding scale.
Experimental vignettes for both experiments can be found in the Appendix.

Experiment II

In Experiment II, we asked respondents to rate the performance of an unnamed
high school (High School B) using performance data from a standardized Math
exam. In this experiment, we wanted to look at the comparisons individually so
that we could get a sense of the strength of the comparisons by themselves in the
assessment of performance data. Again, respondents were randomly assigned to
one of five groups.

To create some generalizability across the two experiments, we used similar com-
parisons from the first experiment. Individuals saw a raw performance metric that
stated that 79% of students at this high school passed the Math exam. As before, the
control group saw only the raw performance metric. The other groups saw one of
four possible historical and social comparisons. That is, groups 2–5 only saw one of
the following: 2% increase from last year, 2% decrease from last year, top half of com-
parable local schools, or bottom half of comparable local schools. Again, respondents
were asked to rate the performance of the school on a 101-point sliding scale.

RESULTS

Our primary analytic strategy includes ANOVA tests, mean difference tables,
figures with means and 95% confidence intervals, and Bonferroni cross-group com-
parison tests, which is consistent with the approach recommended in recent behav-
ioral public administration work (James et al. 2017). As a robustness check, we
also include regression models including pretreatment covariates in the Appendix.
As Table 2 suggests, however, randomization of subjects across treatment and con-
trol groups was adequate. The Qualtrics sample of respondents had both private-
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sector and public-sector managers. We present results for the full sample with
some extra discussion about the managers employed in the public sector.

For Experiment I, we conducted a one-way between-subjects ANOVA to com-
pare the effect of historical and social comparison performance information on
assessed performance of a high school in five conditions: control; increase (histor-
ical), upper half (social); increase (historical), bottom half (social); decrease (social),
upper half (social); and decrease (historical), bottom half (social). Table 3 provides
the one-way ANOVA results for the full sample of respondents, as well as for both
the private- and public-sector respondents separately. As the table suggests, there
was a statistically significant effect for the independent variable on the dependent
variable at the p < .05 level for the five conditions in the full sample, as well as
within each of the sub-samples: private- and public-sector managers.4

While the statistically significant findings for the treatments in the one-way
ANOVA are intriguing, for the purposes of hypothesis testing we are most inter-
ested in which specific groups were statistically distinct from one another. We will
present the evidence for these differences in several ways. First, Table 4 presents
the means of assessed performance of “High School A” for each experimental
vignette across all three samples. The different treatments (upper half (social),

TABLE 3
English Exam (ANOVA)

Experiment 1: English Exam

Sample df_between df_within F ratio p-value

Full 4 295 10.68 0.0000
Private 4 145 4.57 0.0017
Public 4 145 7.36 0.0000

TABLE 4
English Exam: Mean Performance Assessment

Experiment I Mean Performance Assessment

Vignette

Sample

Public Sector Private Sector Full Sample

Control 76.15 73.12 74.46
2% Inc (H), Upper (S) 73.21 76.6 74.4
2% Inc (H), Lower (S) 56.52! 62.97! 60.29!
2% Dec (H), Upper (S) 72.56 74.57 73.53
2% Dec (H), Lower (S) 63.86! 61.34! 62.58!

Values represent the mean of the assessed performance of “High School A” by treatment group.
An ! indicates those groups which are statistically distinct from the “Control” vignette at the
p< 0.05 level.
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increase (historical); upper half (social), decrease (historical); etc.) are presented in
the rows, and means that are statistically distinct from the control vignette are
marked with an asterisk. The results suggest that respondents reacted most clearly
to the negative social comparison. The assessment of performance information by
that group was significantly lower than the control group, regardless of whether
the historical performance was increasing or decreasing. It is important to remem-
ber here that all groups were given the same objective information about the
school’s performance. We do not see significant differences from the control group
in the assessments of performance information in either of the groups exposed to
positive social comparison, regardless of the presentation of historical information
(increasing or decreasing) they received. It is also worthwhile to note that none of
the differences between the two sub-sample groups (public vs. private) were statis-
tically different from one another.

For ease of interpretation, these results are presented graphically in Figure 1.
The dashed line represents the lower bound of the 95% confidence interval for the
assessed performance in the control group. The 95% confidence intervals for both
groups saw the “bottom half” social comparison fall below this line, suggesting
that this treatment causes respondents in these groups to assess the performance of
the school more negatively than the control group.

Because the independent variable was categorical, we ran three different post-hoc
analyses including the Bonferroni, the Scheffe, and the Sidak. The results across all
three tests are similar; in the interest of brevity, we present only the Bonferroni ana-
lysis in Table 5. The analysis suggests that the differences across groups are substan-
tively meaningful. Across the full sample, the group which saw the historical
increase and the negative social comparison had a mean response that was more
than 14 points lower than the mean of the control group. This is a difference of 3.19
standard deviations. In addition, the group which saw the historical decrease and

Figure 1. English exam: means and 95% CIs.
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the negative social comparison had a mean response that was almost 12 points
lower than the mean of the control group. This is a difference of 2.82 standard devi-
ations. It is also worth noting that the results for the statistically significant differen-
ces between the respondents in the control group and respondents in the two groups
which saw the negative social comparison were robust across all three sample
groups: full sample, private sector, and public sector.5

We now move on to Experiment II. As a reminder, in this case we present
respondents with either an historical or social comparison, to allow for an assess-
ment of their independent influence on the interpretation of performance informa-
tion. We again begin the analysis with a one-way between-subjects ANOVA to
compare the effect of historical or social comparison performance information on
the assessed performance of a high school in five conditions: control; increase (his-
torical); decrease (historical); upper half (social); and bottom half (social). The
results, presented in Table 6, suggest a statistically significant effect (p< 0.05) for
the treatment in the full sample as well as within each of the sub-samples (private-
and public-sector managers).

Again, however, our real interest is in the degree to which different reference
points influence the assessment of performance information and so, we present
the mean response by survey vignette in Table 7. The different groups are pre-
sented in the rows of the table and significant differences are marked by an
asterisk. The findings suggest that respondents in the “bottom half” social com-
parison provided performance assessments that were significantly lower
(p< 0.05) than those provided by the control group. This was true for the full
sample and held within each of the two sub-samples as well. No other groups
provided responses which were meaningfully different from that of the control

TABLE 5
English Exam: Bonferroni Comparisons

Experiment I: English Exam: Bonferroni by Treatment Group Comparisons

Treatment Groups Control
Increase (H),
Upper Half (S)

Increase (H),
Bottom Half (S)

Decrease (H),
Upper Half (S)

Increase (H), Upper
Half (S)

–.054
1.000

Increase (H), Bottom
Half (S)

–14.165!
0.000

–14.112!
0.000

Decrease (H), Upper
Half (S)

–.925
1.000

–.871
1.000

13.24!
0.000

Decrease (H), Bottom
Half (S)

–11.878!
0.002

–11.825!
0.002

2.287
1.000

–10.953!
0.004

Full sample comparisons: The raw numbers in each comparison represent the difference between
the column group from the row group. “H” and “S” represent historical and social treatment con-
ditions, respectively. Numbers marked with an ! represent comparisons in which the difference
between the groups was statistically significant at the p< 0.05 level.
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group. For ease of interpretation, we also present the results of the mean com-
parison graphically in Figure 2. The dashed y line represents the lower bound of
the 95% confidence interval for the assessed performance in the control group.
The only group for which the 95% confidence intervals fall below this line is the
“bottom half” social comparison.

This result reinforces the findings from the first experiment that negative social
comparisons significantly influence how managers assess performance information.
At the same time, the results of this experiment do not support our first hypothesis
that managers will respond to historical reference points.

To confirm the robustness of the result, we again present a Bonferroni compari-
son of the control and treatment groups (Table 8). When we consider our full sam-
ple, the bottom-half social comparison is statistically distinct from the control
group, as well as all the other treatment groups in this comparison. None of the
other treatment groups are statistically different from the control group. In the full
sample, these comparison results were robust across the Scheffe and Sidak compar-
isons. Additionally, across the full sample, the group which saw the “bottom half”
social comparison had a mean response that was almost 13 points lower than the
mean of the control group. This is a difference of 2.59 standard deviations, which
again represents a substantively meaningful impact.6

TABLE 6
Math Exam (Exp II): (ANOVA)

Experiment II: Math Exam

Sample df_between df_within F ratio p-value

Full 4 295 10.48 0.0000
Private 4 145 6.77 0.0001
Public 4 145 4.03 0.0039

TABLE 7
Math Exam: Mean Performance Assessment

Experiment II Mean Performance Assessment

Vignette

Sample

Public Sector Private Sector Full Sample

Control 76.82 75.34 76.14
2% Inc (H) 75.76 72.29 74.42
2% Decrease (H) 73.44 74.23 73.86
Upper Half (S) 75.84 80.03 78.22
Bottom Half (S) 64.5! 62.36! 63.31!

Values represent the mean of the assessed performance of “High School A” by treatment group. An
! indicates those groups which are statistically distinct from the “Control” vignette at the p< 0.05 level.
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DISCUSSION

Motivated by a growing research program in public administration on the use
of performance information, we design a set of experiments to understand how ref-
erence points, or the comparison of metrics to preestablished benchmarks of
acceptability, influence that process. Specifically, we explore whether comparisons
of performance information against previous performance (historical comparison)
or the performance of peer institutions (social comparison) influences the interpret-
ation of that information. We build on previous work in the public administration

TABLE 8
Math Exam: Bonferroni Comparisons

Experiment II: Math Exam: Bonferroni by Treatment Group Comparison

Treatment Groups Control Increase (H) Decrease (H) Upper Half (S)

Increase (H) –1.724
1.000

Decrease (H) –2.281
1.000

–.557
1.000

Upper Half (S) 2.081
1.000

3.805
1.000

4.362
0.882

Bottom Half (S) –12.838!
0.000

–11.114!
0.000

–10.557!
0.000

–14.919!
0.000

Full sample comparisons: The raw numbers in each comparison represent the difference between
the column group from the row group. “H” and “S” represent historical and social treatment con-
ditions, respectively. Numbers marked with an ! represent comparisons in which the difference
between the groups was statistically significant at the p< 0.05 level.

Figure 2. Math exam: means and 95% CIs.
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literature, which focuses on the use of historical and social comparisons by citizens,
by testing for these reference point effects in managers.

In terms of substantive results, we find that social reference points matter. More
specifically, the results suggest that comparisons with a peer significantly affect how
managers interpret performance information and, consistent with our expectations,
negative deviations from the social reference point matter more. Indeed, managers
who were told that the performance metric they saw was in the bottom half of peer
schools rated organizational performance significantly lower than the control group
across both experiments. We did not find a significant effect for historical compari-
sons, regardless of whether performance was increasing or decreasing and regardless
of whether historical shifts were paired with or administered as separate treatments
from social comparisons. This result is a deviation from previous work on the inter-
pretation of performance information by citizens and warrants further discussion,
which we believe can help to illuminate the contributions of this study.

The first of these is the fact that this study investigates reference effects on the
interpretation of performance information in a sample of professional managers. As
noted earlier, this group is among the primary targets for such information and
there is evidence that elites use information differently than citizens. As such, we
might expect differences between the two groups, and that is exactly what we find.
For example, while Olsen (2017) and Charbonneau and Van Ryzin (2015) concluded
that social comparisons probably play a stronger role in citizen evaluations than do
historical comparisons, both studies still found some influence for the latter. We do
not replicate that result in our pool of professional managers, suggesting that this
group may place less emphasis on historical comparisons than do citizens.

This result has some potentially significant implications. First, it suggests that
studies of citizens may offer an incomplete picture of performance information use
by professional managers and implies that the latter should be the subject of more
research, despite the difficulties. Second, the results suggest that we may want to
frame performance information in different ways, choosing different reference
points, depending on the target group for that information.

The strong effect of social comparisons in our study draws attention to what we
believe is another contribution. It is important to remember that previous compari-
sons of social versus historical reference points were drawn from separate experi-
ments (Olsen 2017) or from experiments that could not accommodate all of the
potential points comparisons (Charbonneau and Van Ryzin 2015). Alternatively,
the design in Experiment I allows us to directly compare the influence of social and
historical frames. The confirmation of the relative importance of social compari-
sons in that design represents another contribution to this literature.

Finally, we believe that including managers from both the public and private
sectors in our subject pool represents a contribution to work on performance infor-
mation use and to the longstanding debate on differences between these sectors.
Interestingly, our results do not suggest consistent differences between public and
private managers’ uses of historical versus social reference points when interpreting
performance information. In all but one case, the responses by managers from
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different sectors to different types of comparisons and different directional changes
in performance were statistically indistinguishable. The only significant difference
we observed was in the second experiment, where private sector managers were
more responsive to positively framed information when making social comparisons
than were their public sector counterparts. The relative lack of distinction between
public and private managers in processing performance information may mean
that performance measurement and management systems may be more portable
across sectors than previously thought.

Before concluding, we need to acknowledge some limitations of this study that
suggest the need for replication and point the way forward for future research. We
acknowledge that we need to be cautious regarding inferences about the power of
historical comparisons because of the relatively small annual performance change
(2% historical change) that we use as a treatment. As noted earlier, we chose this
figure because it is a good approximation of the average performance shift that
schools experience from year to year, but it may fall within the margin of indiffer-
ence and, as a result, not be enough to move the manager to update any belief they
may have had about the school’s performance (Meier, Favero, and Zhu et al.
2015). Another potential limitation is that a 2% annual change might not
adequately capture the types of change that schools may be prone to experience
outside of an experimental setting (Leckie and Goldstein 2009). Future experiments
will manipulate the annual change parameter to better understand the size of this
margin for historical comparisons and if the margin differs by policy area.

A related concern is a potential anchoring effect from using a sliding scale to
represent a performance assessment because this format for rating performance is
similar to the scale in which respondents saw the performance information. We
appreciate a critique from a reviewer who raised this concern. For those scholars
interested in behavioral public administration, we believe it points to the value of
understanding the role of information processing in the use of performance infor-
mation; for example, what does a performance rating “look like” in the mind of a
user? We believe that this is an area of research which could add to our under-
standing of performance information use.

Additionally, as noted earlier, we did not ask our respondents to assess their
own performance or the performance of the organization for which they work.
Future work will attempt to better tie the information provided to subjects to their
own work experience and will ask for personal, as well as organizational, assess-
ments. Finally, respondents were asked to evaluate static performance information.
While this was a limitation of sample size in this study, future work will randomize
the specific performance information that subjects see (see Olsen 2017).

NOTES

1. A total of 443 people started the survey, and 100 of these were removed by
Qualtrics in this final screen because they did not meet our criteria.
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2. https://www.doe.in.gov/assessment/istep-results
3. It is important to note that there is also a large literature on the influence of

performance information on citizen satisfaction with schools (Jacobsen and
Saultz 2016; Jacobsen, Saultz, and Snyder 2013; Jacobsen, Snyder, and Saultz
2014, 2015; Wilson and Piebalga 2008). While obviously important, the purpose
and findings from these studies are distinct from the purpose of this study.

4. We wish to thank those who suggested this approach to present these
findings during the review process.

5. A one-way ANOVA suggests that this sample suffers from unequal variance,
so, as a final robustness, we also run a Kruskal-Wallis test, which is a
nonparametric alternative (Hamilton 2008). The findings are essentially
identical to those reported in Table 3.

6. As we did in Experiment I, we ran a Kruskal-Wallis test because of our
concerns about unequal variance in the dependent variable (the assessed
performance rating of High School B, given the pass rate on the Math
exam). Again, these tests indicated a difference of means, with the clear
distinction coming from the lower-half social comparison.
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APPENDIX

Introduction 
(all respondents)

Vignettes
(random 

assignment)
Control Historical (Increase), 

Social (Top half) 
Historical (Increase), 
Social (Bottom half)

Historical (Decrease), 
Social (Top half)

Historical (Decrease), 
Social (Bottom half)

Vignette text

English Exam: 77% of 
students in "High 
School A" passed their 
standardized English 
exam.

English Exam: 77% of 
students in "High 
School A" passed their 
standardized English 
exam.  This represents 
a 2% increase from the 
previous year.  It also 
means the school was in 
the top half of local 
schools in the area (3rd 
out of 10).

English Exam: 77% of 
students in "High 
School A" passed their 
standardized English 
exam.  This represents 
a 2% increase from the 
previous year.  It also 
means the school was in 
the bottom half of local 
schools in the area (7th 
out of 10).

English Exam: 77% of 
students in "High 
School A" passed their 
standardized English 
exam.  This represents 
a 2% decrease from the 
previous year.  It also 
means the school was in 
the top half of local 
schools in the area (3rd 
out of 10).

English Exam: 77% of 
students in "High 
School A" passed their 
standardized English 
exam.  This represents 
a 2% decrease from the 
previous year.  It also 
means the school was in 
the bottom half of local 
schools in the area (7th 
out of 10).

Assessment prompt
(all respondents)

You will now be asked to respond to a question pertaining to educational performance data.  For this question you are to 
assess the performance of an unnamed high school.  For this question you will see the pass rate on a 
standardized ENGLISH exam. 

Administrators at the high school recently found out the results of yearly standardized testing.  They want you to provide a 
performance assessment based upon the information you will see.  Only use the information in front of you to assess each 
school's performance.

Assuming this is the only information available to you, use the sliding scale (0-100) to assess the overall performance 
of HIGH SCHOOL A over the last year:

Figure A1. Experiment I vignette workflow.
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Introduction 
(all respondents)

Vignettes
(random 

assignment)
Control Historical (Increase) Historical (Decrease) Social (Top half) Social (Bottom half)

Vignette text

Math Exam: 79% of 
students in "High 
School B" passed their 
standardized Math 
exam.

Math Exam: 79% of 
students in "High 
School B" passed their 
standardized Math 
exam.  This represents 
a 2% increase from the 
previous year.

Math Exam: 79% of 
students in "High 
School B" passed their 
standardized Math 
exam.  This represents 
a 2% decrease from the 
previous year.

Math Exam: 79% of 
students in "High 
School B" passed their 
standardized Math 
exam.  This means the 
school was in the top 
half of local schools in 
the area.

Math Exam: 79% of 
students in "High 
School B" passed their 
standardized Math 
exam.  This means the 
school was in the 
bottom half of local 
schools in the area.

Assessment prompt
(all respondents)

You will now be asked to respond to a question pertaining to educational performance data.  For this question you are to 
assess the performance of an unnamed high school.  For this question you will see the pass rate on a 
standardized MATH exam. 

Administrators at the high school recently found out the results of yearly standardized testing.  They want you to provide a 
performance assessment based upon the information you will see.  Only use the information in front of you to assess each 
school's performance.

Assuming this is the only information available to you, use the sliding scale (0-100) to assess the overall performance 
of HIGH SCHOOL B over the last year:

Figure A2. Experiment II vignette workflow.

TABLE A1
Impact of Comparison Frames on Performance Assessment with Pre-Treatment Covariate

Regressions with Control Variables

English Exam (Experiment I) Math Exam (Experiment II)

Treatment 1 0.23 (3.08) –1.34 (2.45)
Treatment 2 –12.89

!!!
(2.99) –2.42 (2.48)

Treatment 3 –0.39 (3.00) 1.62 (2.50)
Treatment 4 –11.61

!!!
(3.05) –12.08

!!!
(2.48)

Age 0.09 (.18) –0.01 (0.15)
Education –0.09 (.18) 0.68 (.40)
Female 0.52 (2.01) 0.60 (1.66)
Public Sector –1.10 (1.97) –0.36 (1.62)
Years in Workforce –0.24 (.18) –0.04 (.15)
Constant 77.36

!!!
(5.37) 74.04

!!!
(443)

N 297 297
R-squared 0.1346 0.1255

The outputs of this table provide the coefficients and standard errors from a regression of control
variables in addition to the IV of interest (treatment group). The DV is the performance assessment
individuals responded for each experiment.

!!!Significant at the 0.01 level.
Exp I. Treatment 1: H (increase), S (upper half); Treatment 2: H (increase), S (lower half);
Treatment 3: H (decrease), S (upper half); Treatment 4: H (decrease), S (lower half).
Exp II. Treatment 1: H (increase); Treatment 2: H (decrease): Treatment 3: S (upper half);
Treatment 4: S (lower half).
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