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Cognitive Biases in Performance Evaluations
Abstract
Performance evaluations are a central component in the administration of public organizations. The
predominant model of how both public managers and citizens evaluate performance suggests that
satisfaction judgments about performance are based on a comparison of performance to some adapted
standard like expectations or goals. However, in a number of experiments we show that perceptions of
performance and satisfaction are formed in ways that are not so consistent and better explained by an
intuitive mode of thinking. The results question the validity of citizen satisfaction as a measure of
performance but also raise more general questions about how performance information is processed by
citizens and public managers. Suggestions for a more adequate theory of the relationship between
performance and satisfaction and implications for the use of performance information in public
organizations are presented and discussed.

I.

Introduction
We live in what has been called an era of performance management (Moynihan 2008)

where information about the performance of public organizations is supposed to form the basis of
both citizens’ and managers’ satisfaction with the organization and subsequent decision-making. Yet
little is known about how performance affects people’s satisfaction and thereby whether an increased
level of satisfaction necessarily reflects an increase in performance. In citizen satisfaction research, the
predominant model is the Expectation-Disconfirmation Model (EDM) that suggests that satisfaction is
a reflection of the difference between the expected service level and performance. Agents evaluate a
situation by comparing their preferences (expectations) to information about the state of the world
2

(performance). Based on this information, they make a judgment (satisfaction) (James 2009; Morgeson
2013; Van Ryzin 2006, 2013). The model suggests that if expectations are held constant, performance
should have a consistent effect on satisfaction. The same fundamental relationship forms the basis of
standard models of performance management where managers are supposed to set a performance
target (expectations), gather information on the outcome of the organization (performance), and by
comparing performance to targets decide whether they are satisfied or whether new initiatives should
be taken (Andersen 2008; Moynihan 2008).
However, the research we present here shows that perceptions of performance and
subsequent judgments cannot be trusted to be as consistently related to performance as suggested by
the basic framework in these models. We propose that dual-process theories of reflective and intuitive
thinking provide a more adequate interpretation of our results than the EDM. Dual-process theories
state that there are fundamentally two different modes of thinking: System 1, which is fast, effortless,
associative, and intuitive; and System 2, which is slow, effortful, and reflective. System 1 is
autonomously engaged in processing inputs and does so fast and effortless via intuitions and
associations. System 2 can override the autonomous processing of System 1, but because System 2
requires time and effort, it does not always intervene. Therefore, some judgmental tasks performed by
System 1 goes unchecked by System 2, which can create judgmental biases. The possible biases in
judgments that can arise from these mechanisms are many but include substituting a difficult question
with one that is easier to answer (e.g., substituting a difficult question about overall satisfaction with a
question about satisfaction with a narrow and more specific aspect of performance) or letting feelings
influence judgments (Stanovich and West 2000; Kahneman and Frederick 2002; Kahneman 2011). We
do not claim this to be the only possible interpretation of our results, and some applications of the
EDM already relax some of the basic assumptions of the model. However, we suggest that the dualprocess model provides users of satisfaction surveys with a more adequate interpretation of their

3

results—and that it suggests a promising avenue for future research on satisfaction judgment in
particular and performance evaluations more generally.
We study this in the context of citizen satisfaction, which is used as an important source
of performance information in many organizations (Bouckaert et al. 2005; Miller et al. 2009; Poister and
Thomas 2011; Morgeson 2014), but which is also an object in its own interest (Van Ryzin 2004, 2006;
James 2009, 2011a; Charbonneau and Van Ryzin 2012; Morgeson 2013). We focus on the two aspects
of the model that connects performance to satisfaction. First, we use a randomized field experiment
(study 1) to study what affects perceived performance. Specifically, we test how real political messages
from local governments about current and future budgets affect how citizens perceive past
performance in services with which they have personal experience. We find that citizens’ responses
about past performance are amendable to political statements about current and future budget
situations although these statements cannot alter the personal experiences the citizens have had with
the services. To bolster our findings, we replicate them on both concrete and more abstract service
areas and with messages on budgets that either claim cutbacks or status quo. We interpret these results
through the lens of dual-process theory: Political messages about budget constraints may give citizens
associations to low performance and bad quality and set them in a bad mood, which creates a biased
(and lower) judgment of the performance. This interpretation is corroborated by the fact that this also
happens when the political statement informs about no changes in the budgets (status quo).
Second, we test how perceived performance relates to satisfaction. In another experiment
(study 2), we show (as expected by dual-process theories) that satisfaction is much stronger correlated
to perception of experienced performance if this experience is invoked in the mind just before
answering the survey question about satisfaction than if it is invoked immediately after answering the
question (Strack et al. 1988; Kahneman and Frederick 2002). Apparently, politicians and public
managers can expect quite different performance evaluations from citizens if they are reminded of their
experiences just before evaluating compared to if they are not.
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In the next section, we discuss the existing evidence of the predominant model of citizen
performance evaluation and contrast it to general research on dual-process theory. Afterwards, we
present the research design that uses experiments embedded in satisfaction surveys among parents of
school children in the City of Aarhus in Denmark to test basic aspects of the EDM. After having
presented the results, we discuss different interpretations of the findings and different kinds of
rationality. We do not claim that satisfaction is unrelated to personal experiences with performance.
However, we argue that satisfaction does not reflect changes in performance as systematically as
suggested by the theory. In addition, we argue that the dual-process theory of reflective and associative
thinking may be relevant also for the way performance information is processed within public
organizations.

II.

Theory

The Expectation-Disconfirmation Model
The EDM originates from social psychology (Weaver and Brickman 1974) and
organizational behavior (Ilgen 1971) and was further developed and tested as a model of how we
evaluate performance of services and products in the consumer behavior research in the seventies and
eighties (Oliver 1980a, 2010; Churchill and Surprenant 1982; Oliver and DeSarbo 1988; Tse and Wilton
1988; Yi 1990). More recently, the EDM has been adopted by studies of satisfaction with the services in
the public sector (citizen satisfaction), which have appeared during the last decade (Van Ryzin 2004,
2006; Roch and Poister 2006; James 2009; Poister and Thomas 2011; Morgeson 2013).
The model emphasizes the role of expectations in performance evaluations and states
that when consumers or citizens evaluate the performance of some product or service, they compare
performance with their prior expectations. This process can either result in a confirmation or a
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disconfirmation of those initial expectations. Thus, if the citizen’s prior expectations are disconfirmed
by the experienced performance, he or she will be dissatisfied. Conversely, if the prior expectations are
confirmed by the experienced performance, he or she will be satisfied (Oliver 1980a; Van Ryzin 2013).
In this way, a service that performs at a fairly high level does not automatically result in
satisfied citizens; it depends on their prior expectations for the service. For example, if a citizen has
extraordinary high expectations for the service level at her or his child’s school (well-educated teachers,
updated curriculum, engaging learning activities, etc.) but “only” experiences high performance, the
citizen’s expectations are disconfirmed, and the result of the performance evaluation will be
dissatisfaction. On the other hand, for any given level of expectations, higher performance should
increase satisfaction. This theoretical dynamic is illustrated in Figure 1.
Figure 1
The Expectation-Disconfirmation Theory

Note: Adopted from Van Ryzin (2013)

The model suggests that higher performance leads to a more positive disconfirmation
(link B), and higher expectations lead to a less positive disconfirmation (link A). Subsequently, the
disconfirmation is supposed to have a direct positive effect on satisfaction (link C). These three links
are the basics of the EDM. This basic model claims a consistent relationship between expectations,
performance, and satisfaction. Any specific level of expectations and performance should, all else being
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equal, result in a single level of satisfaction—not multiple. For instance, citizens should not have one
level of satisfaction if asked about their experienced performance and another level of satisfaction if not
asked about this, since asking about experienced performance does not change experiences, let alone
objective performance. In this sense, the basic model assumes ”coherence-rationality”, i.e., “the strict
conception that requires the agent’s entire system of beliefs and preferences to be internally consistent
and immune to effects of framing and context” (Kahneman and Frederick 2005, p.277; see also
Kahneman 2000; Shafir and LeBoeuf 2002).
This kind of coherence-rationality would typically require a cognitive, conscious process.
This notion is supported by Oliver’s (1993, p.418) categorization of expectancy disconfirmation as a
cognitive paradigm and more specifically that the EDM is “…primarily cognitive. The expectation formation
process, the comparison of performance to expectations, equity judgments, and causal attributions are mostly conscious,
overt activities that consumers may or may not perform” (Oliver 1993, p.419). However, the theoretical model
itself does not prescribe which psychological processes that generate the relationship between its
components,1 and the links E, F, and D introduce some affective and less coherence-rational
elements—but also a less consistent model.
The direct link between performance and satisfaction (E) illustrates that performance can
have a direct effect on satisfaction in tandem with, or even substituting, the disconfirmation effect. It is
naturally a positive association; high performance leads to higher satisfaction and often a very strong
one (Churchill and Surprenant 1982; Oliver and DeSarbo 1988; Tse and Wilton 1988; Bolton and Drew
1991; Anderson and Sullivan 1993; Van Ryzin 2013). Churchill and Surprenant (1982) suggest that the
characteristics of the target of the evaluation (durable and nondurable goods in their application)
determine when the experienced performance will be influential relative to the disconfirmation
construct. Nondurable goods are supposedly evaluated according to the EDM with disconfirmation
playing the main part, whereas the satisfaction with durable goods is substantially influenced by the
Some applications even view the model as a relationship at the aggregate level rather than the individual level (e.g. Johnson
et al. 1995).
1
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experienced performance. However, based on an experimental study, Wirtz and Mattila (2001) argue
that the direct link from performance to satisfaction is a measurement artifact or due to insufficient
modeling of the satisfaction process.
The link from expectations to satisfaction (F) is less intuitive and suggests either a
positive or negative relationship between the two constructs apart from the effect through
disconfirmation. Theoretically, this supposed relationship builds on two potential precursors of the
EDM; assimilation (Hovland et al. 1957) and contrast (Dawes et al. 1972). On the one hand, and not
much different from dissonance theory (Festinger 1957), individuals in the assimilation framework are
assumed to be reluctant to accept deviations from their beliefs or predictions about the world because
it may leave them in a psychologically uneasy state when their expectations are not met. Therefore, their
satisfaction judgment is assimilated towards their expectations independently of the disconfirmation
process (Anderson 1973; Oliver and DeSarbo 1988). This suggests a less cognitive, more affective
element in the model and, of course, also places much weight on the importance of expectations in
performance evaluations that would result in a positive relationship between expectations and
satisfaction. An alternative way of explaining this positive relationship could be that individuals use
their expectations as an anchor, especially when they have to evaluate ambiguous objects or services,
which also could instill a positive relationship (Van Ryzin 2013, p.600).
On the other hand, the relationship might be negative, which would correspond to the
contrast effect originally formed in communication research: Individuals will have a tendency to
exaggerate the difference between their own attitudes and the attitudes of people with opposing views
(Dawes et al. 1972, p.281). Applied to the satisfaction evaluation, this means that there can be a direct
negative effect of expectations on satisfaction besides the disconfirmation effect because the difference
between expectations and the experienced performance is given greater weight than just the
disconfirmation effect. The contrast effect is usually taken to mean that people rate performance lower
than it is in reality if it does not live up to the expectations (Anderson 1973; Oliver and DeSarbo 1988).
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People are thus thought to magnify their evaluation in the direction of the disconfirmation; the higher
the expectations, the more probable a disconfirmation is, ceteris paribus, which would instill a negative
relationship between expectations and satisfaction besides the disconfirmation effect.
Lastly, link D illustrates a non-directional positive relationship between expectations and
experienced performance. There seems to be no explicit theory behind this link and no agreement as to
whether the link is a basic part of the EDM (Van Ryzin 2006, p.601, 2013, p.4; Oliver 2010, pp.119–
120). If it is taken as part of the model, it breaches the coherence-rationality assumption. If
expectations were allowed to affect (perceived) performance positively, increased expectations would
not necessarily decrease satisfaction (as the basic model claims) but might have no effect because it also
raises (perceived) performance. While this may be empirically true, it reduces the usefulness of the
model as an explanation of how expectations and performance affect satisfaction. In empirical
applications, the D relationship is said to be context dependent and could be positive if citizens have
some influence on the performance of the public service in question (for example in the case of
coproduction). The D relationship could be negative if the citizens have extremely high expectations
and evaluate even high levels of performance quite bad. Finally, the D relationship could be zero if the
performance is out the hands of the citizen, and the expectations are hard to set (for example if the
service is new) (Oliver 2010, pp.119–120).
In the basic model, expectations and performance are treated as exogenous (Oliver 1997,
p.120; Van Ryzin 2004, p.436; Jacobsen et al. 2014, p.3). Performance is not always distinguished from
perceived performance, and the judgment of the quality of some service or product has traditionally
been taken to be “…a hard, performance-based judgment” (Oliver 1997, p.178), which suggests a close,
consistent relationship between performance and perceived performance. This does not imply that
perceived performance is directly related to any specific objective performance measure (objective
defined here as measured by other sources than the survey respondent), because people may include
other aspects of performance in their evaluation than what is measured by objective indicators.
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However, if people’s performance evaluation can be influenced by information that has nothing to do
with the performance of the organization, it reduces the validity of people’s evaluations as a measure of
performance. Thereby, the EDM’s link from performance to satisfaction is also distorted.
Additionally, it is not always clear from theory whether expectations are truly exogenous
preferences or a reflection of prior performance. Sometimes, expectations are seen as an anticipation of
the performance of the service (or product) created from prior experiences with the service and from
other influences such as word-of-mouth and communication in the media. It is “a frame of reference
about which one makes a comparative judgement” (Oliver 1980a, p.460). This essentially builds on
Helson’s adaptation level theory in which any evaluation of a stimulus is made in comparison with an
adapted standard. The adapted standard is created before the current evaluation and is hard to change
(Helson 1948, 1964; Oliver 1980a). However, if expectations are reflections of prior performance
(Oliver 2010, pp.61–62), this could potentially create an endogenous relationship between present
expectations and present performance. This is a valid concern in the public context as citizens often use
services repeatedly and presumably hear about government performance in a certain service area before
even using the service (ibid. p.13). Likewise, prior satisfaction might affect present expectations.
Another complicating factor is different forms of expectations. It has been discussed whether
expectations are positive (an anticipation of how the service will be) or normative (how the service
should be) (James 2011b).
In sum, the basic relationships in the EDM (i.e., the links from expectations and
performance to disconfirmation and satisfaction) present a coherence-rational model in the sense
defined above (Kahneman 2000; Kahneman and Frederick 2005, 277), and it is generally seen as a
cognitive model (Oliver 1993). Yet different applications of the EDM differ in terms of whether they
treat (perceived) performance as endogenous (link D), thus breaking with the coherence-rationality of
the basic model, and whether they explain different links in the model as driven by affective rather than
cognitive psychological processes.
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Some Prior Empirical Tests
The EDM is difficult to test empirically, especially with observational data. Since prior
performance and satisfaction is likely to affect subsequent expectations, an endogenous relationship
between the constructs cannot be ruled out.2 Only recently have experimental designs been used to test
models of citizen satisfaction (James 2011a, 2011b; Van de Walle and Van Ryzin 2011; Van Ryzin
2013), but even in experimental designs it is difficult to identify causal mediation mechanisms between
variables in the model (Green et al. 2010; Imai et al. 2011; Wang and Sobel 2013). For instance, if an
experimental treatment affects expectations, and the treatment also correlates with satisfaction, it is
difficult to know if the effect on satisfaction is mediated by expectation or some other unobserved
variable (or if it affects satisfaction directly).
Nevertheless, a number of testable implications of the EDM can be derived. One
implication concerns the expectations: An increase in expectations should—all else being equal
(including no change in experienced performance)—result in lower satisfaction because higher
expectations without an increase in performance should generate disconfirmation and thereby
dissatisfaction. However, this is not what Van Ryzin (2013) finds in his experiment. Van Ryzin
experimentally manipulates respondents’ (an Internet panel) expectations by presenting them with two
different hypothetical public statements by a city administrator. One statement informs citizens that
budget cuts have to be made. The other statement says that there will be no reduction in the quality of
public services. The treatment has a significant effect on respondents’ expectations, but there is no
effect on satisfaction. This contradicts one of the basic implications of the EDM.3

Moreover, the possible bi-directed relationship between expectations and experienced performance (D in figure 1) would
make it difficult to isolate the effect of disconfirmation from separate effects of expectation or experience that work
through one another.
3 It could be that the treatment also affected the perceived performance. This test is not presented in the article.
2
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Another aspect of the EDM concerns the relationship between performance and
perceived performance. If citizen satisfaction is systematically related to the performance of public
authorities, the perceived performance should be a reflection of real performance. In a study of the link
between performance information and satisfaction, James (2011a) experimentally manipulates people’s
perceived performance by either giving them or not giving them information about the relatively high
performance of their local council. If satisfaction is a reflection of perceived performance (holding
expectations constant), then citizens’ satisfaction should already have taken into account their
experienced performance. It therefore seems at odds with the model that satisfaction can be effectively
manipulated by performance information. In this case, however, the general performance of the public
authority is a rather abstract concept, which may explain why the perception can be manipulated
(Stipak 1979; Parks 1984; Iacobucci et al. 1995, p.14). James (2011a, p.402) notes that citizens may “not
have much of an idea about the overall performance of a local public body only interacting with it on a case-by-case basis
for a subset of services”. Yet the result raises a question about whether citizens’ perceptions of performance
can be manipulated in areas where they do have personal experience and if the complexity of the
evaluation has an influence on how the performance is being evaluated. More generally, the results
suggest that an alternative, less rational model of how people form satisfaction judgment may be
needed.

A Dual-Process Model of how Citizens form Satisfaction Judgments
It is an ancient idea that human thinking can be divided into two main families: intuition
and reflection (Kahneman and Frederick 2002). These two modes of thinking have been labeled by
Stanovich (1999) and Stanovich and West (2000) as “System 1” (the associative or intuitive mode) and
“System 2” (the reflective mode).4 A thorough review of this immense research area is beyond the

Recently, some of the most prominent theorists in the dual-process tradition have changed their terminology from System
1 and System 2 to “Type 1” and “Type 2” processing in order to capture the belief that there are not only two systems or
two minds but many types of processing (Evans 2010a; Stanovich 2011; Evans and Stanovich 2013). However, we keep the
System 1 and 2 terminology because it is better known and more widely used, noting that it is not to be interpreted as only
4
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scope of this study (for comprehensive presentations and discussions, see Evans 2008, 2010b;
Stanovich 2011; Evans and Stanovich 2013), but we will point out a few characteristics that provide an
alternative interpretation of the results we find when we test basic propositions or the EDM.
Especially, research has consistently demonstrated how people use System 1 by drawing on associations
from both affective and cognitive feelings when making judgments about for example life satisfaction.
Affective feelings are valenced (i.e., either positive or negative) subjective experiences encompassing
moods and emotions. Cognitive feelings include experiential states that accompany cognitive processes
such as the ease with which information can be retrieved from memory (Schwarz and Clore 2007; for
reviews of this research, see Greifeneder et al. 2011).
Regarding the affective feelings, studies have found that people judge their life
satisfaction as being lower when they are in a bad mood—even when that mood is manipulated and
therefore should not have an informational relevance for their judgment (Schwarz and Clore 1983).
Research in the consumer satisfaction literature has found similar emotionally driven results when
consumers evaluate the quality of products and subsequently make a satisfaction judgment (Westbrook
and Oliver 1991; Mano and Oliver 1993; Oliver 1993; Phillips and Baumgartner 2002).
The cognitive feelings relate, among other things, to the feeling of how easy it is to
retrieve information from memory. It has been shown that by asking students about how many dates
they have been on recently, just before asking them about their life satisfaction, creates a much stronger
association between dates and satisfaction than if the question about dates is asked after the question of
life satisfaction (Strack et al. 1988). This suggests that when primed with the date question, System 1
substitutes the broader question about life satisfaction in general with the narrower question of
satisfaction with the romantic aspects of one’s life. Thus, people tend to answer the easier question that
requires less cognitive effort but which can also result in biased judgments (Kahneman 2011).

two types of processing but two qualitative different forms of processing with multiple cognitive or neural systems under
them.
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However, this relationship is possibly more complicated. A famous study shows that
when people are asked to remember few versus many instances of previous assertive behaviors, they
judge themselves as being more assertive when remembering few instances rather than many. This is
explained by the fact that it is much easier to remember few than many instances. In other words,
rather than relying on the content information, i.e., the number of instances remembered, people rely
on the ease of retrieval: If it is easy to recall some instances, I must be quite assertive (Schwarz et al.
1991).
Based on this strand of research, we suggest that the relationship between performance,
citizens’ perceived performance, and their satisfaction with public services is not just moderated by
their expectations, as suggested by the EDM. Citizens also rely on these kinds of affective and cognitive
feelings when making judgments about their satisfaction. We are not able to observe these
psychological processes, but next we present two randomized experiments that examine if citizens react
to priming and frames, which would be indications of System 1-thinking. After presenting the results,
we discuss how they may be interpreted in light of the EDM and dual-process theory.

III.

Design
In order to test the link from performance to satisfaction, which is central to the basic

EDM, we conducted two studies in the context of public schools in Denmark. Experiments have the
advantage of being able to identify the causal effect of different treatments and rule out the possibilities
of endogeneity (Mutz 2011). Since these problems potentially could plague the EDM, experimental
tests of the theory seems the most obvious choice (Van Ryzin 2006, 2013; James 2009).

Study 1
As mentioned, James (2011a) found that people’s perceptions of a rather abstract
performance concept (the overall performance of a public body) can be manipulated by giving them
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new information about the performance of their local council. To test whether perceived performance
can also be manipulated in areas where people have personal experience, we designed a field
experiment (study 1) with manipulated budget information, which is distinct to James’ (2011a) in three
ways. First, we asked citizens to evaluate services that they have extensive experience with. Some of the
satisfaction literature, especially studies using experimental designs, examine cases where citizens have
little experience with the service they are asked to evaluate (e.g. Kelly and Swindell 2003; Van Ryzin
2013). This should make the perception of experienced performance less malleable by the
experimentally allocated budget information since the citizens in this case should have more confidence
in their evaluations. Second, we asked citizens to evaluate the performance of two well-known services
at two different levels of abstraction. One service should be at a low abstraction level and fairly easy to
evaluate, whereas the other should be at a medium abstraction level and harder to evaluate. The more
concrete the evaluation, the less malleable should the experienced performance of the citizens be.
Third, we did not provide information about past performance, as James (2011a) did, but
about current and future budget constraints, as Van Ryzin (2013) did. Contrary to Van Ryzin (2013), we
do not test this on a hypothetical example; we test it on service areas where the citizens have personal
experiences. Whereas information about past performance is relevant to experienced performance,
information about current and future budget constraints should not affect personal experiences of past
performance. Again, this should make citizens’ experienced performance less malleable to the
information provided in the experiment. Fourth, we randomly provide citizens with two different
pieces of budget information: One stating that the local government needs to cut future spending; the
other stating there will be no cutbacks in schools. The latter statement, i.e., the status quo information,
gives no particular reason to suggest that performance will decline in the future, let alone has declined
in the past. In sum, the experiment is designed to be a hard test of the malleability of the experienced
performance construct. Citizens are asked to evaluate concrete services that they have personal
experience with. Thus, providing them with information about current and future budget constraints,
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which does not change their personal experiences, should not affect their perceived experience. If it
does so, even under these circumstances, it indicates that the budget information is used to evaluate
performance in a more associative System 1-process than a conscious System 2-process.
Study 1 was conducted in fall 2013. Citizens were randomized into four different
experimental conditions and a control group. First, we examine the effect of priming citizens with
information about current and future budgets. To compare the effect of positive versus neutral future
prospects, we use two different text paragraphs from the budget for 2013 from the City of Aarhus; the
city in which all of the citizens’ children were attending public schools. Both of the short paragraphs
were therefore real statements from the city’s politicians to the citizens of Aarhus. The paragraph in the
first treatment emphasized that the city was still struggling with the effects of the economic crisis and
therefore had to cut back on expenses (Cutback Frame). The paragraph from the second treatment
emphasized that although the city as a whole was supposed to cut back on expenses, the public schools
were to be exempted from this requirement (Status quo Frame).5 The control group was not presented
with a frame. Both paragraphs were largely similar to Van Ryzin’s (2013) hypothetical frames.
Second, we examine whether citizens’ judgments are more susceptible to framing when
the citizens are asked to evaluate more abstract objects compared to more concrete objects. In the
concrete treatment, the citizens were asked to evaluate the reading materials at their child’s school. In
the more abstract treatment, citizens were asked to evaluate the pedagogy applied by the school
regarding teaching the children to read. These questions were constructed to evaluate a part of the
service that is more abstract and therefore might be harder for the citizens to assess. Still, both
treatments are more concrete than James’ (2011a) evaluation of the overall performance of the local
council. To preserve statistical power, the control group was asked both of these objects.
The municipalities in Denmark are the lowest level of authority. They are governed by a city council of locally elected
politicians. The municipality usually covers more than just a city. Each year city councils must pass a budget for the next
four years. They are free to prioritize their budget between different service areas (schools, elderly care, social services and
others). However, they do so within an overall budget frame negotiated between the national government and the national
association of municipalities. The quotations in the vignettes were taken from the 2013 decision about the future budget for
2014–18.
5
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The overall design and the number of respondents (n) in the first survey experiment is
illustrated in figure 2. For full question and frame wording, see appendix A.

Figure 2
Design of study 1

Evaluation object
Concrete
Abstract

Budget cutback
Condition 1
(n=278)
Condition 2
(n=218)

Frame
Budget status quo
Condition 3
(n=255)
Condition 4
(n=236)

None
Control group
(n=285)

Note: All conditions were asked about their expectations, experienced performance, and satisfaction. The full study
population is 2,818. n denotes the number of citizens in each condition who answered the three questions in the survey.

Study 2
Study 2 was embedded in a second survey sent out to the same citizens in spring 2014. In
this study, we examine if citizens’ satisfaction is affected by questions about performance. The question
is if simply drawing people’s attention to performance (as performance information systems intend to
do) in itself changes how they evaluate organizations. We compare four conditions. In the first
condition (Performance-Satisfaction), citizens were asked about experienced performance prior to the
question about their satisfaction. If the experienced performance question primes for positive
associations about performance, just like the case about dates and life satisfaction (Strack et al. 1988, see
above), it would result in a higher correlation between the two items and a more positive satisfaction
judgment only when the performance question precedes the satisfaction question in the survey. To test
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this outcome, we compare this condition to a second condition (Satisfaction-Performance) where the
performance question was asked after the satisfaction question.
Second, to test if the ease with which the citizens could retrieve a different number of
experiences would affect the subsequent satisfaction evaluation (Schwarz et al. 1991, see above), two
further treatments asked the parents to think about two or six specific instances in which they
experienced high performance at their child’s school and to shortly describe those experiences. In other
words, these treatments constitute a different way of asking about performance which may affect the
following satisfaction evaluation. Figure 3 illustrates the design of survey experiment 2. In all
conditions, citizens were asked to evaluate the abstract object of study 1 (the pedagogy applied
regarding teaching the children to read).

Figure 3
Design of study 2

Condition 1
PerformanceSatisfaction

Condition 2
SatisfactionPerformance

Condition 3
2 Descriptions

Condition 4
6 Descriptions
Describe 6
instances of
high
performance

Item 1

Experienced
performance

Satisfaction

Describe 2
instances of
high
performance

Item 2

Satisfaction

Experienced
performance

Satisfaction

Satisfaction

n

234

234

242

234

Note: The full study population is 2,818. n denotes the number of citizens in each condition who answered the
satisfaction and experienced performance questions in the survey.
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Data and Methodology
We use data from two surveys sent out to parents of 2nd and 3rd grade-level children in 29
public schools in the City of Aarhus in fall 2013 and spring 2014, respectively.6 The schools selfselected into a larger research project, and the two surveys were issued to the parents as a part of this
larger project. Randomization was at the family level. We obtained the addresses, emails, and basic
information on the children and parents via central registers at the City of Aarhus. Across the two
surveys, 2,818 children were included in the sample.7 Survey 1 had a response rate of 45.1 percent.
Survey 2 had a response rate of 33.5 percent. This means that 1,272 and 944 of the parents answered
the surveys, respectively.8
The surveys were sent out via email to one or both of the parents if there was a registered
email address on either of them. If not, a paper version of the survey was sent out including
information on how to fill out the survey on the internet. Two reminders were sent subsequently by
email or direct mail. It was possible to answer the surveys in five different languages (Danish, English,
Arabic, Somali and Turkish)9 corresponding to the largest language groups in Aarhus. The intent with
this approach was to reach as many parents in the target group as possible.
Two challenges emerged from the chosen sampling method: 1) Some children had
answers from both of their parents; and 2) some families with children in 2nd and 3rd grade have more
than one child in this age cohort and would therefore receive more than one survey. First, for the
purpose of this study, the mother’s answer was chosen if both parents had answered the survey. This
ensures an easily reproducible procedure. Robustness simulations show that we get similar results in the
vast majority of the draws (across study 1 and study 2) if we randomly select either the mother or

At the time, there were 49 public schools in total in Aarhus.
Some children changed to schools not participating in the study; others started at the participating schools during the
study. The 2,818 are those who were registered at the schools throughout the period.
8 The response rate is calculated from the number of respondents who reached the end of the internet questionnaire or
returned the questionnaire via direct mail. This does not necessarily mean that the respondents answered all questions.
9 The paper version sent out via direct mail was in Danish but included information in all five languages on how to find the
survey on the internet.
6
7
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father. We note the one result where this is not the case in the results section. Second, if families with
more children included in the study received more than one survey, it was ensured that they always had
the same treatment. Moreover, the analysis uses clustered standard errors to account for the possibly
high correlation between two or more answers from the same family.10
Apart from the surveys, register data from Statistics Denmark is utilized. This data
contains information on many background characteristics, e.g., income, number of children,
unemployment, employment sector, full- or part time employment. The register data is linked to the
survey data at the child level through the initial data received from The City of Aarhus. This also means
that we have the background data on the respondents who answered the survey as well as on those
who did not. Balance tests of background characteristics show that randomization created similar
experimental groups (see appendix B). We therefore present models without covariates. As a
robustness check, we present models in appendix C that include covariates, even though this reduces
the sample a bit due to missing data on some covariates. Still, including the covariates does not
substantially change the results.
The measurement of satisfaction, expectation, and experienced performance is three fivelevel Likert items (see appendix A). Since these are ranked, the normal procedure would be to use
ordinal logit models when using a single item as the dependent variable. However, in our case, the
parallel regression assumption is violated in some of the models.11 In these cases, ordinal logit models
are inappropriate. The parallel regression assumption states that the slope coefficients must be identical
across each of the binary regressions between the outcome categories. When the assumption is violated,
it is not advisable to use an ordinary least squares model instead because the assumptions behind
applying OLS to ordinal data are even stronger (Long and Freese 2014, pp.326–331). At the same time,
the distribution of the items is highly left skewed (most respondents are either satisfied or very satisfied,

Of those who answered the surveys, only one family had three children in the first survey, whereas 110 families had two
children. In the second survey, 71 families had two children, none had three.
11 Evaluated with the Brant test in Stata 13.
10
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have high expectations or evaluate the service as often performing at a high level). This is typical for the
EDM items where the extreme points on the scale are found to be of higher importance and constitute
better performance indicators (Lyons et al. 1992; James 2009, p.112). As a consequence, we created
dummies indicating “Satisfied” and “Very satisfied” for the satisfaction item and “Often” and “Very
often” for the expectations and experienced performance items, and we analyzed the experiments with
logistic regression models. However, to assess the robustness of the results to alternative model
specifications, we also estimate the effects in both linear and ordered logit models. We generally find
the same results except for one instance that we mention.

IV. Results
Before we present the experimental evidence, we begin by examining the correlations
between the variables of the EDM (expectations, performance, and satisfaction) in order to show that
our EDM measures are able to replicate the correlations found in previous tests of the theory. This
indicates that our measures are valid and that any disconfirmations of the EDM are not due to invalid
measures.

An Examination of the EDM
Table 1 contains logistic regressions with the three components of the EDM
(expectations, experienced performance, and subtractive disconfirmation) on the citizens’ satisfaction (1
= “Satisfied” or “Very Satisfied”, 0 otherwise). The subtractive disconfirmation measure is a common
way of constructing a measure of disconfirmation (Weaver and Brickman 1974; Van Ryzin 2006; Oliver
2010). The expectation item is simply subtracted from the experienced performance measure, thus
creating a variable ranging from -4 to 4 that indicates whether the expectations exceed the experienced
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performance (Van Ryzin 2006; James 2009).12 Although the usual test is done with structural equation
models (e.g., Van Ryzin 2004, 2006; Van Ryzin et al. 2004; Morgeson 2013), we investigate the EDM
only with the expectation and experienced performance or the disconfirmation constructs in the
models. Prior research has often included the two individual items (expectations and performance) and
the disconfirmation construct (e.g., Van Ryzin 2004, 2006) in the same model. However, to avoid
perfect multicollinearity, this practice requires at least two different measures of one of the two
individual items, which we do not have.13 One way to circumvent this problem is to include only one of
the two individual items in the regression (e.g., James 2009; Oliver 2010, p.119), but this approach also
has the downside of “high” but “imperfect” multicollinearity (Gujarati 2009 Ch. 10).
Therefore, models 1 and 2 in table 1 only include the expectation and the experienced
performance items (with and without covariates). We have pooled the two questions (concrete and
abstract evaluations) and treatment and control groups here, but the results can be reproduced in each
of the groups individually with basically the same results. The expectation item has no direct correlation
with satisfaction when we control for experienced performance. On the contrary, experienced
performance has a statistically significant, and large, association with satisfaction when holding
expectations constant. With odds ratios of above five, this means that a citizen has above five times as
high a probability of being “Satisfied” or “Very Satisfied” if he or she moves one scale point on the
experienced performance item.14 This result echoes previous results from the citizen satisfaction
literature, which typically finds a strong direct link between perceived performance and satisfaction
(Van Ryzin et al. 2004; Van Ryzin 2006, 2013; James 2009; Morgeson 2013).
Table 1
Another common way is to directly ask the respondent about the confirmation or disconfirmation of expectations (the
perceived or subjective disconfirmation, see Van Ryzin (2006)).
13 Previously, this has been done by having a single item measure of the experienced performance in the survey, which can
be used to create the subtractive disconfirmation measure, and then use multiple items from different service areas to create
a single latent measure of performance to be used in the structural equation model. This way, the latent measure in the
model will not perfectly predict the subtractive disconfirmation measure (Van Ryzin 2004, 2006).
14 Speaking in terms of a one standard deviation increase on the experienced performance scale, the odds of being
“Satisfied” or “Very Satisfied” are 3.63 and 3.78 times greater in models 1 and 2, respectively.
12

22

Classic Investigation of the EDM’s Predictions (Pooled Data)
Expectations and Experienced
Performance
Expectations
Experienced Performance

(1)
0.878
(0.109)
5.241***
(0.849)

(2)
0.852
(0.110)
5.535***
(0.931)

Disconfirmation
Constant
Controls
N

0.021***
(0.0129)
No
1171

0.017**
(0.0280)
Yes
1171

Disconfirmation
(3)

2.409***
(0.278)
9.828***
(1.384)
No
1171

(4)

2.495***
(0.297)
10.112
(15.34)
Yes
1171

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Logit models with standard errors clustered at the family level.
Exponentiated coefficients (odds ratios); Standard errors in parentheses. Full models presented in appendix C, table C.1

The association between the subtractive disconfirmation construct and satisfaction is
illustrated in models 3 and 4 in table 1. These models show a clear, statistically significant effect on
satisfaction, indicating that the correlation expected by the EDM is found in our sample. A one point
increase on the subtractive disconfirmation scale (scaled from -4 to 4) results in 2.41 and 2.50 times
higher probability of being “Satisfied” or “Very Satisfied.”15
In sum, we can replicate the correlation between the variables of the EDM as expected.
This confirms that we can use these variables to test some of the assumptions of the model.

Study 1: Can Frames Affect the Experienced Performance and Expectations?
We now turn to the experimental test of whether political messages about current and
future budgets affect citizens’ evaluation of the past performance of both an abstract and a concrete
service. According to the basic EDM, these frames should not affect the evaluation of the performance
since they do not affect citizens’ experiences with past performance, let alone the performance itself.
Expectations, on the other hand, can be influenced and updated when people are presented with new
15

In standard deviations: 2.08 and 2.14 times greater odds of being “Satisfied” or “Very Dissatisfied.”

23

information about future services. All else being equal, changes in expectations would also change the
subsequent satisfaction judgment.
Table 2 lists the results from the logistic regressions of the two frames on “Often” or
“Always” experiencing or expecting high performance (the experienced performance and the
expectation items) and on being “Satisfied” or “Very Satisfied” (the satisfaction item).16 In the first
three regression models (models 1–3), the object of evaluation is abstract (i.e., the pedagogy applied in
their children’s school) and in the last three (models 4–6) it is concrete (i.e., books and materials). The
control group is the reference category in all six models (see figure 2 above).
As can be seen from model 1, the cutback treatment affects the perception of the
experiences with the more abstract performance in a negative direction. Receiving the budget cutback
frame means that the probability of evaluating the experience as high performance “Often” or
“Always” is halved (the odds decrease by a factor of 0.406) compared to the control group. This seems
to indicate that the priming message is not used as content information (i.e., as information on what
will happen to the performance in the future) but instead makes parents associate current and past
performance with budget constraints, and therefore they respond more negatively to the experienced
performance question.

Table 2
Can Frames Affect the Experienced Performance and Expectations?
Abstract Judgment
Concrete Judgment
Experienced
Experienced
Performance Expectations Satisfaction Performance Expectations Satisfaction
(1)
(2)
(3)
(4)
(5)
(6)
0.406***
0.570
0.483***
0.501***
0.862
0.400***
Cutback
(0.107)
(0.217)
(0.121)
(0.0989)
(0.224)
(0.104)
0.532**
1.388
0.587**
0.467***
0.689
0.349***
Status Quo
The Brant test is insignificant in all of the models if ordinal logit is employed. Using ordinal logit and maintaining all five
categories in the dependent variables yield comparable results (see appendix D). Only substantial differences are a significant
result of the status quo treatment on expectations in model 2 (abstract judgment) and a non-significant effect of the status
quo treatment on satisfaction in model 6 (concrete). This does not change the overall conclusion that experienced
performance is affected by our treatments.
16
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Constant
N

(0.144)
7.769***
(1.625)
680

(0.681)
20.54***
(5.845)
732

(0.150)
7.437***
(1.400)
722

(0.0938)
4.036***
(0.604)
814

(0.175)
7.324***
(1.378)
815

(0.0911)
10.36***
(2.176)
816

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Logit models with standard errors clustered at the family level.
Exponentiated coefficients (odds ratios); Standard errors in parentheses.

To further demonstrate that the content information is not used, we look at the other
priming of the citizens, which stated that despite the budget constraints there would be no cutbacks on
the school area (the status quo treatment). The result shows (model 1, second row) that this has just as
negative an effect on parents’ response about their experienced performance as the cutback priming
compared to the control group.17
Next, it could be assumed that citizens’ responses are more easily influenced at more
abstract performance areas, which they may not have much of an idea about (as in the general
performance of a local authority in James’ (2011a) experiment). However, we find the same effects
when we ask about the experience with a more concrete service area (reading materials, such as books,
model 4).
The frames do neither affect the expectations in the concrete judgment case nor in the
abstract judgment case (models 2 and 5).18 This is surprising because according to the EDM,
expectations, if anything, should be amenable to new information about the state of the world (James
2011b).19 Satisfaction is, on the other hand, affected negatively by both frames and in both types of
evaluations, which is in accordance with the drop in experienced performance (models 3 and 6).20

There is no statistically significant difference between the cutback and the status quo treatments in any of the models 1–6
in table 2.
18 There is no statistically significant difference between the effect of the cutback or the status quo treatments in the
concrete and abstract judgements.
19 Unfortunately, the design of the survey did not permit us to randomize the question order of the questions following the
treatments. However, the expectation question was the first to follow the frames which means that a potential effect was not
obfuscated by other questions. This question order is also used elsewhere in the literature. However, as mentioned in note
16, there is an effect of the status quo treatment on expectations in model 2 when using an ordinal logit estimator.
20 The random draws simulation (see Data and Methodology section) showed, however, that the status quo frame effect in
model 3 was not robust to the random draws of either father’s or mother’s answer. This point estimate might therefore be
insignificant. Again, this does not change the overall conclusion that experienced performance is affected by our treatments.
17
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In sum, both the cutback and the status quo frame about current and future budgets
decreased citizens’ perception of performance on both a concrete and a more abstract performance
area. We return to the discussion of how these results can be interpreted in light of the EDM and dualprocess theory.

Study 2: Experienced Performance as Primer?
In study 2, we examine the relationship between experienced performance and
satisfaction. First, we note that the correlation between the satisfaction question and the experienced
performance question changes from 0.6 when the satisfaction question is asked first to 0.7 when the
experienced performance question is asked first. These results mirror the results from Strack et al.
(1988). Second, in table 3, we further test the difference between priming with the experienced
performance question and not priming. Again, the dependent variable is the satisfaction dummy with
“Satisfied” and “Very Satisfied” answers as 1 and the rest as 0.21 “Performance-Satisfaction” refers to
the experimental condition where the experienced performance question is asked before the
satisfaction question. “Satisfaction-Performance” refers to the opposite condition where the
satisfaction question comes first. This condition serves as reference category in the model.
The results show that the difference between answering the standard experienced
performance question before answering the satisfaction question is significant. The citizens in the
group that had the experienced performance question first are 86 percent more likely to be satisfied
than the group not having the experience question first. This means that the standard question about
experienced performance indeed has an effect on the citizens’ satisfaction and therefore works as a
primer. Possibly, citizens rely on the associations created by the experienced performance question and

The effects from the logit models in table 3 are only significant at the 10 percent level when the five categories of the
dependent variable are retained and analyzed with OLS estimators; the effects are not significant when using ordinal logit
(see appendix D). However, a Brant test indicates that the parallel regression assumption is violated in these models (p<0.1).
Therefore, neither ordinal logit nor OLS estimators are appropriate. The treatment primarily moved responses from
“Neither/Nor” to “Satisfied.”
21
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use these when they evaluate the satisfaction. This turns out, on average, to be a more positive
evaluation than if the experienced performance question is not asked first.
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Table 3
Does the Performance Question Work as a Primer on Satisfaction?

Performance-Satisfaction (Priming)
Satisfaction-Performance
Constant
N

Satisfaction question first
condition as reference
(1)
1.864**
(0.451)
Ref.
3.034***
(0.461)
467

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Logit models with standard errors clustered at the family
level. Exponentiated coefficients (odds ratios); Standard errors in parentheses. Model including covariates is presented in
appendix C, table C.2.

In the second part of study 2, we investigate if asking citizens to retrieve a different
number of specific experiences of performance will affect their subsequent satisfaction evaluation.
Table 4 shows two logit models testing the effect of asking citizens to provide either two or six
descriptions of experiences with high performance on their satisfaction judgment (Conditions 3 and 4,
Figure 3). As is evident, there is no significant difference in terms of satisfaction between being asked
to describe either two or six instances during the last week where the citizens experienced a high service
quality.
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Table 4
Difference between the Two Description Treatments
6 Descriptions as Reference
(1)

2 Descriptions
6 Descriptions
Constant
N

0.814
(0.177)
Ref.
3.415***
(0.541)
476

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Logit models with standard errors clustered at the family level.
Exponentiated coefficients (odds ratios); Standard errors in parentheses. Model including covariates is presented in
appendix C, table C.3.

In table 5, we compare all treatment groups from study 2 in terms of satisfaction. When
compared to the case where the satisfaction question was given to the citizens first, the description
treatments do not have a significant impact on satisfaction (see table 5, model 1). Asking citizens to
think about specific instances and describe them before answering the satisfaction question does not
change their satisfaction rating compared to those citizens who were not asked to describe their
experiences and who had no priming treatment (Condition 2, Satisfaction-Performance, which serves as
a reference category in model 1).
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Table 5
Comparison of All Four Treatments

Satisfaction-Performance
Performance - Satisfaction
2 Descriptions (Performance – Satisfaction)
6 Descriptions (Performance – Satisfaction)
Constant
N

Satisfaction Question
First as Reference
(1)
Ref.
1.864***
(0.451)
0.917
(0.195)
1.125
(0.247)
3.034***
(0.460)
943

Performance Question
First as Reference
(2)
0.536***
(0.130)
Ref.
0.492***
(0.118)
0.604**
(0.149)
5.657***
(1.065)
943

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Logit models with standard errors clustered at the family level.
Exponentiated coefficients (odds ratios); Standard errors in parentheses.

However, compared to the priming treatment (Performance-Satisfaction), asking citizens
about two or six specific experiences of high quality seems to neutralize the effect of asking the
traditional experienced performance question before the satisfaction question. This is confirmed by
model 2 in table 5 that compares the two and six descriptions treatment to the PerformanceSatisfaction treatment. When the citizens are asked to describe two instances, the odds of being
satisfied decrease by a factor of 0.49. This means that citizens in this group were half as likely to be
”Satisfied” or ”Very Satisfied” as the citizens in the Performance-Satisfaction treatment. Likewise,
when the citizens are asked to describe six instances of high quality, the odds of being satisfied decrease
by a factor of 0.60. This result indicates that the more specific questions about performance neutralize
the effect of priming citizens with the performance question.
In sum, study 2 shows that if citizens are asked about their perception of performance in
general before they are asked about their satisfaction, they report a higher level of satisfaction.
However, if they are asked about specific instances of high performance before they are asked about
satisfaction, it does not change their level of satisfaction. We find no difference between asking about
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two and six instances. In the next section, we discuss how these results and the results from study 1
may be interpreted.

V.

Discussion

The Expectation-Disconfirmation Theory is challenged in two ways by these analyses: How
performance relates to perceived performance and how perceived performance relates to satisfaction.
First, the process linking actual performance to perceived performance may not be as conscious and
overt as assumed by the expectancy disconfirmation cognitive paradigm (Oliver 1993). Experienced
performance may well be a weighted average of different relevant performance dimensions, and we do
not know how these different dimensions are weighted by people. But we know that irrelevant
dimensions should be given no weight. However, this is not what happens when people are primed
with current and future budget information—information that does not influence their experienced
performance. Instead of changing their expectations, they change their experienced performance, even
when the statement informed about no financial changes. This is compatible with a dual-process theory
interpretation which states that citizens’ responses are based on an associative mode of thinking
(System 1) rather than on a cognitive, conscious mode (System 2). It should be emphasized that the
cutback frame states that it “was agreed last year” to settle the debt of the municipality (for full
wording, see appendix A). Even though cutbacks should be implemented in the future, this formulation
may have led respondents to think that the quote from the local government related to previous
budgets. This, however, would not explain why also the status quo frame, which does not refer to the
previous year’s agreement about the debt, would affect perceived performance.
More generally, both frames may have made respondents think more about the economic
crisis. This may have influenced their recall of past experiences, which again may have influenced their
judgment. We would characterize this as an associative mode of thinking (System 1) because it draws a
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connection between information that is irrelevant in itself (past performance is not changed by the
information about the economic situation) and the evaluation of performance. This is corroborated by
the fact that even the most concrete performance area—“the reading materials (for instance books)”—
is affected just as much by the frame as the more abstract performance area. The budget frames might
induce respondents to think of other experiences than they otherwise would have. This might influence
their recall of more abstract areas such as pedagogy applied at the school since such abstract evaluations
are thought to be more open to the influence of irrelevant cues and emotions (Iacobucci et al. 1994,
p.14; Greifeneder et al. 2011). It is not obvious that it should influence their memory of specific reading
materials equally much.
A rather different interpretation would be that citizens respond strategically. When they
are primed with the budget frames, they may want to send a signal to the local government by
providing a negative evaluation of the performance, thereby signaling that the government should not
make any cutbacks at the school area. This would be a more reflective (System 2) response. However,
this interpretation also suggests that performance evaluations cannot be taken as evidence of real
performance.
The fact that we do not find any significant effect of the frames on expectations is
surprising, but it may be because citizens interpret the question “How often do you expect (...) to be of
high quality?” as a question about their normative rather than positive expectations. Normative
expectations are probably less amendable to information about future budgets even though normative
expectations would typically also take the available resources into account. Otherwise, there would not
be much reason not to have infinite high normative expectations (for discussions, see James 2009,
2011). A methodological interpretation would be that we do not have enough statistical power to detect
an effect. Indeed, there is some tendency to negative effect on expectations, especially for the concrete
performance area.
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Second, the basic EDM assumes that there is an internal coherence between performance
and satisfaction; this assumption is challenged by study 2. Here, we found that people’s judgment about
their satisfaction is more strongly correlated to their perceived performance when they are asked about
this performance prior to evaluating their satisfaction than if they are asked about performance
afterwards. Thus, simply asking about performance changes the satisfaction. This result does not match
with the coherence-rational assumption in the basic EDM. This definition requires the system of beliefs
and preferences to be internally consistent and “immune to effects of framing and context”
(Kahneman & Frederick, 2005, p. 277).
On the one hand, this does not need to be an irrational process if rationality is defined
not as coherence-rationality but as reasoning-rationality which “only requires an ability to reason
correctly about the information currently at hand without demanding perfect consistency among beliefs
that are not simultaneously evoked” (Kahneman & Frederick, 2005, p. 277). In this sense, it may be
rational, and respondents may make more accurate (and in this case higher) satisfaction judgments
about the teaching principles when they are primed to recall experiences of it.
On the other hand, when the citizens are asked to recall two or six specific instances of
high quality, their satisfaction is not the same as when primed to think of performance in general, but it
is the same as if they were not asked to think of performance. This indicates that the priming effect of
the general performance question is not driven by a reflective evaluation of performance experiences
but rather by an irrational (at least coherence-irrational) and associative mode of thinking. This
interpretation is also in line with previous research showing that even though priming respondents to
think about a particular domain of life will increase the correlation between that domain and overall life
satisfaction (Strack et al. 1988) (a System 1-effect), “if the priming is a sufficiently explicit reminder it
brings the self-critical operations of System 2 into play” (Kahneman and Frederick 2005, p.273). In
other words, our interpretation is that when people are primed to think about performance in general,
they do so in an unspecific, associative System 1-mode. However, when they are asked to think about
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specific instances and then describe them, they do so more consciously. This activation of System 2
prevents them from making an association-induced, stronger connection between perceived
performance and satisfaction.
More surprisingly, and contrary to the expectations of dual-process theory, we did not
find any difference between asking people to respond to either two or six instances of high
performance. This may be because people do not respond to the “ease of retrieval” (Schwarz et al.
1991) in our setting. Yet, it could also be because the difference between two and six is not large
enough here to create the System 1-effect.
In conclusion, none of the individual treatments tested in our two studies provide definite
evidence of dual-process thinking or coherence irrationality. However, in combination, we think that
dual-process theory provides a better model for interpreting the results than the basic EDM that builds
on a cognitive paradigm and suggests coherence-rationality.

VI. Conclusion
People’s evaluations of performance are central both in performance management and in
citizen satisfaction surveys. Dominating models of these processes tend to assume a coherence-rational,
consistent relationship between performance, experienced performance, and satisfaction (for any given
level of expectations). Evidence for the adequacy of these models is not convincing, though, and many
applications of the models relax the assumptions. Few studies test the Expectation-Disconfirmation
Model (EDM) experimentally, and not all results support the model (see e.g. James 2011a; Van Ryzin
2013). In the studies presented here, we show that the relationship between performance, experienced
performance, and satisfaction is not as stringent as the basic EDM suggests. We suggest that this
relationship can better be interpreted as a result of a dual-process model of thinking. We do not claim
that citizens’ satisfaction is completely unrelated to performance and expectations, but people’s
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declared satisfaction with performance is also influenced by more associative connections between
experienced performance and satisfaction.
This opens up a number of research questions. Of course, the generalizability of the
results must be considered. We cannot be sure that the findings will be the same in other contexts using
other service areas, other respondents etc. Only new research can answer such questions. Especially
one such question seems to be important: Are public managers prone to the same cognitive biases as
the citizens we examine in this study? This is important because managerial reforms introducing
performance management in public organizations across the world rely on managers’ ability to evaluate
performance in a rational way by comparing performance information to organizational expectations
and goals. If what we find here (that simply asking to think about performance changes satisfaction),
can be generalized to managers then performance management may not result in the kind of rational
management as envisioned.
Broader research questions relate to the political control of public organizations. The
voice of the citizens is an important corrective to public organizations—especially when exit is not an
option, or when other measures of performance are unavailable (Hirschman 1970). In these situations,
knowledge about how citizens’ satisfaction is affected by the context becomes all the more relevant.
For that reason, more research is needed to get a more comprehensive understanding of how citizens’
satisfaction is affected in predictable ways by the context in which they respond. Our results suggest
that if they are primed with negative associations such as budget constraints, they tend to be less
satisfied. If they are primed to think about previous performance, this may create a stronger influence
on their satisfaction. Understanding these mechanisms is important, if decision-makers should use
performance information and citizen satisfaction surveys to make decisions that influence the lives of
the citizens.
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VIII.

Appendix A – Frames and Questions from the Surveys
Study 1

Experimental
condition

Frame

Condition 1

Budget cutback
Concrete
evaluation

Condition 2

Budget cutback
Abstract
evaluation

Budget status quo
Condition 3
Concrete
evaluation
Budget status quo
Condition 4
Abstract
evaluation

Control

None

1
How often do you
expect the reading
materials (for instance
books) at your child’s
school to be of high
quality?
How often do you
expect the pedagogy
applied during your
child’s reading lessons to
be of high quality?
How often do you
expect the reading
materials (for instance
books) at your child’s
school to be of high
quality?
How often do you
expect the pedagogy
applied during your
child’s reading lessons to
be of high quality?
How often do you
expect the reading
materials (for instance
books) at your child’s
school to be of high
quality?
How often do you
experience the reading
materials (for instance
books) at your child’s
school to be of high
quality?

Questions
2

3

How often do you experience
the reading materials (for
instance books) at your child’s
school to be of high quality?

How satisfied are
you with the reading
materials at your
child’s school?

How often do you experience
the pedagogy applied during
your child’s reading lessons to
be of high quality?

How satisfied are
you with the
pedagogy applied
during your child’s
reading lessons?

How often do you experience
the reading materials (for
instance books) at your child’s
school to be of high quality?

How satisfied are
you with the reading
materials at your
child’s school?

How often do you experience
the pedagogy applied during
your child’s reading lessons to
be of high quality?

How satisfied are
you with the
pedagogy applied
during your child’s
reading lessons?

How often do you expect the
pedagogy applied during your
child’s reading lessons to be of
high quality?
How often do you experience
the pedagogy applied during
your child’s reading lessons to
be of high quality?

How satisfied are
you with the reading
materials at your
child’s school?
How satisfied are
you with the
pedagogy applied
during your child’s
reading lessons?

Note: The answer categories of the satisfaction question are: “Very satisfied, Satisfied, Neither dissatisfied nor satisfied,
Dissatisfied, Very Dissatisfied”. The answer categories of the expectation and experienced performance questions are: ““Always,
Most of the time, Sometimes, Rarely, Never” The questions in the control condition were asked in this order: Expect/experience
reading materials, expect/experience teaching principles, satisfaction with reading materials, satisfaction with teaching principles.
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Budget cutback frame
The schools are working under a set of different economic constraints. For example, the politicians in
the City Council of Aarhus22 have decided the following regarding the economy in 2013:

"The city's economy is, as the rest of the country, affected by the economic crisis. The reforms of the
employment subsidy and the system of redistribution between cities in the spring—together with the
agreement between “KL”23 and the government on local finances in 2013—have resulted in
significantly fewer revenues than expected. The external changes have implied that it is necessary to
take measures to sustain the economic development and the settlement of debt that was agreed upon
last year. The conciliation parties emphasize the continued control of the city's financial situation. As
part of this, it is necessary to reduce the expenditures of the city."

Budget status quo frame
The schools are working under a set of different economic constraints. For example, the politicians in
the City Council of Aarhus have decided the following regarding the economy in 2013:

“The conciliation parties place great emphasis on creating stability in the large service areas of the
Children and Youth Department for the sake of the children, parents, and employees. This goes for
daycare institutions, schools, after-school care facilities and youth clubs where the conciliation parties
wish to maintain the current quality.
At the same time, the conciliation parties agree that the general saving of 1.4 percent on the school area
will be found without affecting the existing level of service in teaching, including the pupils’ number of
lessons in school.”

The municipalities in Denmark are the lowest level of authority. They are governed by a city council of locally elected
politicians. The municipality usually covers more than just a city. This footnote was not part of the vignette.
23 KL is an acronym for the national association of municipalities in Denmark. This footnote was not part of the vignette.
22
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Study 2
Experimental condition
Condition 1
Performance-Satisfaction
Condition 2
Satisfaction-Performance

Condition 3
Two Descriptions

Condition 4
Six Descriptions

Questions
How often do you experience the
How satisfied are you with the
pedagogy applied during your
pedagogy applied during your
child’s reading lessons to be of high child’s reading lessons?
quality?
How satisfied are you with the
How often do you experience the
pedagogy applied during your
pedagogy applied during your
child’s reading lessons?
child’s reading lessons to be of high
quality?
In the next question, we will ask
you to think about two situations
How satisfied are you with the
during the last week where you
pedagogy applied during your
have experienced a high quality in
child’s reading lessons?
your child’s school. Shortly
describe the two situations:
In the next question, we will ask
you to think about six situations
How satisfied are you with the
during the last week where you
pedagogy applied during your
have experienced a high quality in
child’s reading lessons?
your child’s school. Shortly
describe the six situations:

The answer categories of the satisfaction question are: “Very satisfied, Satisfied, Neither dissatisfied nor satisfied,
Dissatisfied, Very Dissatisfied.” The answer categories of the experienced performance questions are: “Always, Most of
the time, Sometimes, Rarely, Never.”
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IX.

Appendix B – Balance

Study 1
Table B.1: Means

Variable
Child's age
Mother's age
Child's gender
Mother is employed
Married
Disposable income
Number of children
Employment hours
Not stated
Less than 32 hours
More than 32 hours
Mother's education
None stated
Low
Middle
High

Condition 1
8.55
36.46
0.53
0.86
0.76
261,518.50
2.22

Condition 2
8.51
36.66
0.50
0.87
0.73
258,759.00
2.20

Condition 3
8.52
36.26
0.49
0.84
0.73
257,639.50
2.21

Condition 4
8.51
36.49
0.50
0.86
0.80
281,346.90
2.29

Control
8.54
36.15
0.49
0.86
0.73
263,665.20
2.29

0.21
0.24
0.55

0.19
0.16
0.65

0.21
0.21
0.59

0.21
0.17
0.62

0.22
0.19
0.59

0.03
0.09
0.31
0.57

0.03
0.08
0.24
0.65

0.04
0.09
0.26
0.62

0.04
0.06
0.19
0.71

0.04
0.07
0.23
0.66
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Study 2
Table B.2: Means
Variable
Child's age
Mother's age
Child's gender
Mother is employed
Married
Disposable income
Number of children
Employment hours
Not stated
Less than 32 hours
More than 32 hours
Mother's education
None stated
Low
Middle
High

Condition 1
8.46
36.21
0.44
0.83
0.72
261,871.80
2.24

Condition 2
8.51
35.95
0.57
0.84
0.74
258,616.50
2.25

Condition 3
8.60
35.63
0.49
0.87
0.74
258,616.50
2.18

Condition 4
8.50
36.44
0.50
0.87
0.77
265,265.80
2.25

0.25
0.16
0.59

0.25
0.20
0.54

0.20
0.18
0.62

0.19
0.19
0.62

0.05
0.12
0.27
0.56

0.01
0.11
0.26
0.61

0.03
0.08
0.26
0.63

0.04
0.07
0.30
0.60

47

X. Appendix C – Full Models
Table C.1
Classic Investigation of the EDM’s Predictions (Pooled Data)
(1)

(2)

Expectations

0.878

0.852

Perceived Performance

(0.109)
5.241***

(0.110)
5.535***

(0.849)

(0.931)

Disconfirmation

(3)

(4)

2.409***

2.495***

(0.278)

(0.297)

Siblings
No other siblings in 2nd or 3rd grade

Ref.
1.017
(0.348)

Ref.
0.993
(0.324)

Ref.
1.610*
(0.431)
0.201
(0.197)

Ref.
1.403
(0.343)
0.0979*
(0.119)

Ref.
4.535**
(3.297)
4.396**
(3.163)
3.030
(2.402)
0.950***
(0.0184)
1037
(0.187)

Ref.
6.690**
(5.527)
5.791**
(4.707)
4.445*
(3.868)
0.948***
(0.0170)
0.936
(0.156)

0.937
(0.292)
0.786

0.905
(0.294)
0.747

One other sibling in 2nd or 3rd grade
Who answered?
Mother
Father
Other
Child age
7 years old
8 years old
9 years old
10 years old
Mother's age
Child's gender
Employment
Full Time Employment - Not Known
Full Time Employment - Part Time
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Full Time Employment
Mother is working
Married
Single Mother

(0.186)
Ref.
0.783
(0.307)
0.688
(0.178)
0.977
(0.303)

(0.167)
Ref.
0.834
(0.308)
0.677
(0.178)
0.794
(0.242)

0.868

0.652

(0.804)

(0.598)

0.879

0.582

(0.340)
1.168
(0.253)
Ref.
1.000
(0.000)

(0.202)
0.807
(0.163)

Ref.
-

Ref.
-

1.176
(1.082)
1.596
(1.444)
1.993
(1.822)
2.523
(2.597)
2.880
(3.893)
0.0168**
(0.0280)
1171

1.020
(0.956)
1.298
(1.206)
1.381
(1.291)
1.090
(1.133)
1.300
(1.480)
10.11
(15.34)
1171

Education
No Registered Education
Low Education
Middle Education
High Education
Disposable Income
Number of children
0 children
1 child
2 children
3 children
4 children
5 children
Constant
N

0.0207***
(0.0129)
1171

Ref.
1.000*
(0.000)

9.828***
(1.384)
1171
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Table C.2
Does the Experienced Performance Question Work as a Primer on Satisfaction?

Performance-Satisfaction (priming)
Satisfaction-Performance
Siblings
No other siblings in survey
One other sibling in survey
Who answered?
Mother
Father
Child age
8 years old
9 years old
10 years old
Mother's age
Child's gender
Employment
Full Time Employment - Not Known
Full Time Employment - Part Time
Full Time Employment
Mother is working
Married
Single Mother
Education
No Registered Education

Without Controls With Controls
(1)
(2)
1.864**
1.878**
(0.451)
(0.579)
Ref.
Ref.
Ref.
0.580
(0.343)
Ref.
1.601
(0.757)
Ref.
0.597*
(0.186)
0.705
(0.535)
0.953
(0.0333)
0.713
(0.213)
0.506
(0.255)
0.944
(0.397)
Ref.
0.496
(0.303)
0.860
(0.322)
0.602
(0.326)
0.0688*
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(0.104)
0.191***
(0.105)
0.631
(0.230)
Ref.
1.000
(0.000)

Low Education
Middle Education
High Education
Disposable Income
Number of Children
1 child
2 children
3 children
4 children
5 children
Constant
N

3.034***
(0.461)
467

Ref.
0.780
(0.457)
1.815
(1.206)
0.709
(0.643)
0.746
(1.061)
121.8***
(218.1)
375

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Logit models with standard errors
clustered at the family level. Exponentiated coefficients (odds ratios); Standard errors in parentheses.
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Table C.3
Difference between the Two Description Treatments

2 Desriptions
6 Descriptions

Without Controls
(1)
0.814
(0.177)
Ref.
-

Siblings
No other siblings in survey
One other sibling in survey
Who answered?
Mother
Father
Child age
8 years old
9 years old
10 years old
Mother's age
Child's gender
Employment
Full Time Employment - Not Known
Full Time Employment - Part Time
Full Time Employment
Mother is working
Married
Single Mother
Education
No Registered Education

With Controls
(2)
1.044
(0.299)
Ref.
Ref.
0.867
(0.622)
Ref.
1.052
(0.396)
Ref.
1.252
(0.378)
0.398*
(0.206)
0.993
(0.0309)
0.622*
(0.166)
1.355
(0.872)
2.298**
(0.948)
Ref.
0.631
(0.459)
1.160
(0.430)
1.041
(0.520)
0.905
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(1.083)
0.547
(0.363)
0.624
(0.199)
Ref.
1.000*
(0.00000177)

Low Education
Middle Education
High Education
Disposable Income
Number of Children
0 children
1 child
2 children
3 children
4 children
5 children
Constant
N

3.415***
(0.541)
476

Ref.
7.381
(11.24)
4.462
(6.497)
3.554
(5.171)
5.811
(11.19)
Ref.
0.673
(1.453)
361

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Logit models with
standard errors clustered at the family level. Exponentiated coefficients (odds
ratios); Standard errors in parentheses.
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XI.

Appendix D – Alternative Models

Can Frames Affect the Experienced Performance and Expectations?
Table D.2A Ordinary Least Squares

Cutback
Status Quo
Constant
N

Experienced
Performance
(1)
-0.282***
(0.0733)
-0.150**
(0.0692)
4.175***
(0.0505)
814

Abstract Judgment
Expectations

Satisfaction

(2)
-0.0905
(0.0608)
-0.000787
(0.0541)
4.632***
(0.0377)
815

(3)
-0.249***
(0.0871)
-0.155*
(0.0849)
4.244***
(0.0502)
816

Experienced
Performance
(4)
-0.227***
(0.0648)
-0.290***
(0.0687)
3.975***
(0.0436)
680

Concrete Judgment
Expectations

Satisfaction

(5)
-0.0829
(0.0695)
-0.160**
(0.0731)
4.389***
(0.0494)
732

(6)
-0.283***
(0.0662)
-0.329***
(0.0716)
4.215***
(0.0417)
722

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Standard errors clustered at the family level. Standard errors in parentheses. The dependent variable is the 5-point
Likert-question of either experienced performance, expectations, or satisfaction.

Table D.2B Ordinal Logit

Cutback
Status Quo
N

Experienced
Performance
(1)
0.445***
(0.0849)
0.599***
(0.111)
814

Abstract Judgment
Expectations

Satisfaction

(2)
0.761
(0.148)
0.922
(0.174)
815

(3)
0.663**
(0.113)
0.830
(0.141)
816

Experienced
Performance
(4)
0.555***
(0.0913)
0.496***
(0.0845)
680

Concrete Judgment
Expectations

Satisfaction

(5)
0.772
(0.128)
0.659**
(0.112)
732

(6)
0.499***
(0.0818)
0.468***
(0.0820)
722

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Ordinary logit models with standard errors clustered at the family level. Exponentiated coefficients (odds ratios);
Standard errors in parentheses. Brant test insignificant in all cases. The dependent variable is the 5-point Likert-question of either experienced performance, expectations, or
satisfaction.
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Does the Experienced Performance Question Work as a Primer on
Satisfaction?
Table D.3A Ordinary Least Squares

Performance-Satisfaction (priming)
Satisfaction-Performance
Constant
N

Without
Controls
(1)
0.159*
(0.0877)
Ref.
3.949***
(0.0666)
467

With
Controls
(2)
0.149*
(0.0899)
Ref.
4.623***
(0.812)
456

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Standard errors clustered at the family
level. Standard errors in parentheses. The dependent variable is the 5-point Likert-question of
satisfaction.

Table D.3B Ordinal Logit

Performance-Satisfaction (priming)
Satisfaction-Performance
Constant
N

Without
Controls
(1)
1.284
(0.225)
Ref.
2.274***
(0.322)
467

With
Controls
(2)
1.286
(0.239)
Ref.
0.871
(2.019)
456

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Ordinary logit models with standard
errors clustered at the family level. Exponentiated coefficients (odds ratios); Standard errors in
parentheses. Brant significant at 0.1 level. The dependent variable is the 5-point Likert-question of
satisfaction.
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Difference between the Two Description Treatments
Table D.4A Ordinary Least Squares
2 Descriptions
6 Descriptions
Constant
N

Without Controls
(1)
0.895
(0.0813)
Ref.
52.76***
(3.241)
476

With Controls
(2)
0.935
(0.0993)
Ref.
101.0***
(90.76)
363

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Standard
errors clustered at the family level. Standard errors in parentheses. The
dependent variable is the 5-point Likert-question of satisfaction.

Table D.4B Ordinal Logit
2 Descriptions
6 Descriptions
Constant
N

Without Controls
(1)
0.844
(0.147)
Ref.
2.421***
(0.322)
476

With Controls
(2)
0.946
(0.209)
Ref.
0.541
(0.953)
363

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Ordinary
logit models with standard errors clustered at the family level.
Exponentiated coefficients (odds ratios); Standard errors in parentheses.
Brant significant at 0.1 level. The dependent variable is the 5-point
Likert-question of satisfaction.
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Table 5 - Comparison of All Four Treatments
Table D.5A Ordinary Least Squares

Performance-Satisfaction (priming)
Satisfaction-Performance
2 Descriptions
6 Descriptions
Constant
N

Satisfaction first
as reference
(1)
0.159*
(0.0877)
Ref.
-0.0933
(0.0944)
0.0171
(0.0906)
3.949***
(0.0666)
943

Performance first
as reference
(2)
Ref.
-0.159*
(0.0877)
-0.252***
(0.0880)
-0.141*
(0.0839)
4.107***
(0.0571)
943

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Standard errors clustered at the
family level. Standard errors in parentheses. The dependent variable is the 5-point Likert-question
of satisfaction.

Table D.5B Ordinal Logit

Performance-Satisfaction (priming)
Satisfaction-Performance
2 Descriptions
6 Descriptions
N

Satisfaction first
as reference
(1)
1.291
(0.228)
Ref.
0.809
(0.147)
0.957
(0.171)
943

Performance
first as reference
(2)
Ref.
0.775
(0.137)
0.627***
(0.107)
0.741*
(0.124)
943

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Two-tailed tests. Ordinary logit models with
standard errors clustered at the family level. Exponentiated coefficients (odds ratios);
Standard errors in parentheses. Brant significant at 0.05 level. The dependent variable is the
5-point Likert-question of satisfaction.
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