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Abstract 

False beliefs about natural, health and socio-economic issues are pervasive in society. 

Many persist even when contradicted by scientific evidence. We conduct a classroom 

field and a laboratory experiment to investigate the effect of a particular communication 

strategy, the refutation text, previously used in the natural sciences and psychology, on a 

widespread economic misconception: the belief that rent controls make housing available 

to more people. Our interests are in successfully communicating social science results to 

the general public and promoting deep learning in economics courses. We find that in the 

field and in the laboratory a refutation text induces a substantial belief change in the 

direction of expert knowledge. In the field its impact is significantly larger than that of 

the natural control, whereas in the laboratory the impact is larger than that of an 

appropriate control, but not significantly so. The persuasiveness of the refutation text is 

higher for less reflective participants when the refutation text is read individually, 

whereas team discussion enhances the positive effect of the text independently of 

cognitive ability.  
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1. Introduction 

Misconceptions about natural, health, economic and social issues are pervasive in society. 

Denying climate change, attributing autism to vaccines, and the idea that humans only 

use a small part of their brain are some illustrative examples of beliefs that are 

contradicted by scientific evidence.1 Some misconceptions may lead to behavior or 

choices that have a negative impact both at the individual and social level (Golman, 

Hagmann and Loewenstein 2017). It is thus pertinent to ask how misconceptions can be 

dispelled, whether providing information from experts is sufficient, and whether the way 

information is provided matters.  

Cognitive biases predispose people to accept and hold on to misinformation that spreads 

through a variety of channels such as media and social networks, the entertainment 

industry, the internet and peer groups (Lewandowsky et al. 2012). Studies in cognitive 

psychology suggest that scientific evidence is often ignored by people even when it 

contradicts a particular pre-existing belief (Kahneman, 2011; Lewandowski et al. 2012). 

Cognitive biases–such as confirmation bias, blind spot bias, self-serving bias and causal 

illusions, among others–may be at the root of certain beliefs and their persistence. These 

biases often blind subjects to the data, resulting in misconceptions that are very 

entrenched and hard to eradicate (Kahneman, 2011). One consequence of this is that some 

popular views about the workings of the economy are completely at odds with current 

empirical evidence and congruent theoretical explanations and therefore can be qualified 

as misconceptions. Examples of the divergence between economic experts’ consensus 

and lay people beliefs can be found in work by Caplan (2002), Jacob, Christandl, and 

Fetechenhauer (2011) and Sapienza and Zingales (2013), among others. These 

differences are of concern especially because citizens vote on economic and social 

policies. Popular misconceptions about some policies may have a negative impact on 

welfare, as, for example, when people underappreciate policies’ equilibrium effects (Dal 

Bo et al. 2018). Several lines of economic research explore the implications of entrenched 

                                                           
1 Misconceptions are defined by Bensley and Lilienfeld (2017) as “claims about behavior and mental 

processes that are unsupported or contradicted by high-quality psychological research, that is, they are 

assertions inconsistent with well-established scientific research. This approach defines misconceptions in 

terms of what they lack, namely, empirical support”. This definition can be generalized to any field of 

science. 
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beliefs and cognitive biases for economic decisions. Some areas of special concern are 

financial decisions (Lusardi and Mitchell 2014), education decisions (Lavecchia, Liu and 

Oreopoulos, 2016; Levitt et al., 2016), and labor market decisions (Cardoso, Loviglio and 

Piemontese, 2016). All these lines of research owe a lot to the seminal work of Kahneman 

and Tversky (2000), Kahneman (2011) and Thaler (2015).   

Misconceptions are a challenge for college-level education. Many studies show that 

students in science, technology, engineering and mathematics (STEM) and in psychology 

exhibit misconceptions related to their fields, and that they indeed hold on to them after 

receiving instruction (CUSE, 1997; Lilienfeld, 2009 and 2010; Lucariello, Tine and 

Ganley, 2014). In economics, Busom, Lopez-Mayan and Panades (2017) show that 

entering college students taking economic principles courses have beliefs about economic 

and policy issues that are misconceptions. One of them is the widely shared belief that 

rent controls are a useful policy to increase the availability of housing. This is a 

particularly prominent belief, since experts’ consensus on it being a misconception is 

especially strong (Gyourko et al. 2008; Mora-Sanguinetti, 2011; Andersson and 

Söderberg, 2012). Notably, this belief remains even if the empirical evidence and the 

economic reasoning students are exposed to during the semester contradict it. While at 

the beginning of the semester 67% out of 554 students share this belief, after covering a 

chapter on price controls, and at the end of a standard instruction period, 74% students 

do. Thus not only do students who initially have this misconception stick to it after 

receiving course instruction, but some students who do not hold it at the beginning change 

their view in the wrong direction. Interestingly, many students do well in tests. This 

suggests that standard instructional methods may not lead to a deep understanding of 

basic economic processes when this knowledge, counterintuitive at times, challenges 

students’ prior views. Awareness that misconceptions may be a barrier to deep learning 

has not permeated most introductory economics textbooks, as they are written as 

expository texts that appeal directly to the rational mind, disregarding readers’ prior 

beliefs.  

In this paper we use findings from cognitive and educational psychology research to 

design and test a particular type of intervention –a refutation text (RT)– aimed at 

increasing students' ability to question their own initial, intuitive beliefs and thus promote 

conceptual change. We focus here on the belief that rent controls increase the availability 

of affordable housing, and write a refutation text specifically designed to dispel this 
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misconception. The key feature of a refutation text is how arguments contradicting the 

misconception are presented. The text must first explicitly state the belief and assert it is 

a misconception. It then should emphasize the negative consequences of the belief and 

refute it explaining the arguments and evidence obtained through scientific research 

(Tippett, 2010). This way the text distinctly connects this new information to the incorrect 

information pre-existing in students’ memory.  

We study the effects of a RT with two types of experiments in two different but related 

environments: the natural field environment of a college-level economics classroom and 

a laboratory environment that allows us to access a broader population that is not 

receiving economic instruction. Hence, our work is not strictly about field-laboratory 

generalizability in the sense of Camerer (2015), but about the robustness of the effects of 

a RT across two distinct controlled environments in which we vary the subject pool. 

In the field experiment we compare beliefs at the beginning and at the end of the semester 

of two cohorts of first-year college students enrolled in a principles of economics course 

at the Universitat Autonoma de Barcelona (Spain). One cohort, the control group, is 

exposed to the standard lecture and problem session on price controls. In the second 

cohort, participants are exposed to the refutation text that is discussed in groups. The 

effect of the refutation text is identified by the change in beliefs over the semester across 

cohorts.  

In the laboratory experiment we study the change in beliefs of non-economics students at 

the LINEEX of the Universitat de Valencia.2 In this case, we look at changes in beliefs at 

different points in time and with and without group discussion. We also study the relation 

between changes in beliefs and measures of cognitive reflection and confirmation bias.  

When evaluating the effectiveness of a refutation text the question that arises is what 

control benchmark to measure it against. In the classroom environment of our field 

experiment there is a rather natural benchmark: classroom instruction following a 

standard textbook and problem session. In the laboratory experiment, the nature of the 

benchmark is less clear. We decide to write a control non-refutational text for the 

                                                           
2 LINEEX stands for Laboratory for Research in Behavioural and Experimental Economics. See 

https://lineex.es/en/home/.  

 



5 

 

laboratory, in which we attempt to convey the same information as students in the control 

group of the field experiment are exposed to.  

We find that the intervention reduces the strength of the misconception on rent controls, 

independently of whether subjects are in the specific and natural environment of an 

economics class or whether they are a more general audience with heterogeneous 

educational background. However, in the laboratory the impact of the refutation text is 

not significantly larger than that of the control text. The reason is that in the laboratory 

the control text also changes participants’ beliefs in the right direction, unlike what we 

observe in the field.  The difference in impact may also be explained by differences 

between the field and the laboratory setting. It also suggests that the refutation text is a 

good tool for dispelling misconceptions, but that other formats can also be effective. 

Our research contributes new experimental evidence on the effectiveness of an 

instructional and communication tool, the refutation text, to help people replace intuitive 

thinking by slow, analytical thinking, and hence change misconceived beliefs about a 

prominent socio-economic issue. This approach, although previously used and tested at 

the college level in psychology (for example Kowalski and Taylor, 2009) and in STEM 

fields (Masson et al. 2014; Nussbaum et al. 2017), has to the best of our knowledge not 

been used in relation to economic topics. Our findings show that being aware of our 

audience’s misconceptions and designing instructional and communication tools 

accordingly can significantly improve the effectiveness of teaching economics and 

contribute to a more evidence based public debate about economic policies. Thus, our 

work also relates to several areas such as the empirical literature on persuasion (Della 

Vigna and Gentzkow, 2010; Hagmann and Loewenstein, 2017), on beliefs and 

information processing (Kahneman, 2011, Sunstein et al. 2017), and on science 

communication (Druckman, 2015). 

 

2. Background on misconceptions and refutation texts. 

To reduce the distance between experts’ consensus on economic policy issues and popular 

misconceptions it is important to investigate whether differences arise because people are 

not well-informed about economic experts’ views –an information gap problem– or 

whether differences arise because of resistance to changing prior beliefs. Johnston and 
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Ballard (2016) conduct an experiment to shed light on this issue. They design different 

conditions according to whether participants are informed about economic experts’ views 

on particular items. They find a significant opinion change when the item is of technical 

nature; however, when symbolic and politically salient issues are involved, opinion 

change is more unlikely. In addition, respondents that initially disagree with experts’ 

consensus strengthen their prior opinion through the belief that economists are unreliable. 

By contrast, respondents that initially agree with experts’ views reaffirm their prior 

opinion judging economic experts to be reliable. This behavior is consistent with 

confirmation bias, whereby information that contradicts a subject’s prior beliefs is 

discarded. Other cognitive factors, such as the propensity to engage in analytical thinking, 

may also explain the prevalence of misinformation (Pennycook and Rand, in press).  

In these previous studies participants are usually given information on experts’ views 

about an issue in a short time span. A longer exposure to economic reasoning might be 

potentially more effective at dispelling misconceptions. We would in particular expect 

that taking a college level course in economics would achieve this goal, but at this point 

there is scant evidence that speaks to this issue. Most studies in economics evaluate the 

impact that a variety of instructional methods (classroom experiments, case studies, 

flipped classroom) have on students’ academic performance as measured by grades (List 

2014; Allgood et al. 2015), but do not inquire about beliefs, with the exception of Busom, 

Lopez-Mayan and Panadés (2017). The latter shows that one course exposure does not 

dispel the misconception about rent controls. 

In contrast, psychologists have long been concerned about misconceptions held by 

college-level psychology students (Lilienfeld et al., 2009). They find that reliance on the 

availability heuristic (easily accessed and familiar ideas) and overconfidence explain why 

standard instruction tends to fail in reducing misconceptions. Standard teaching methods 

do not explicitly challenge misconceptions and do not succeed in engaging System 2 

thinking (Bensley and Lilienfeld, 2017). System 1 and System 2 thinking refers to the 

dual process theory of information processing of the human mind (Stanovich and West, 

2000; Kahneman, 2011).3 Research on how the brain learns suggests that when students 

                                                           
3This model postulates that the mind uses two mechanisms to process information and generate judgments: 

one is automatic, involuntary and fast (System 1), while the second is slow and requires allocation of 

attention and effort (System 2). The first generates impressions, intuitions and feelings; it can make 

mistakes because it is prone to exhibit biases that result from mental shortcuts and heuristic processes. The 
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holding views about how the world works are presented with contradicting information, 

the brain classifies this information as errors, allowing students to stick to their original 

views (Dunbar, Fugelsang and Stein, 2007; Masson et al. 2014; Byrnes and Dunbar, 

2014).  

Some researchers propose using practices that first explicitly activate misconceptions and 

then disprove them. A prominent one consists in designing a refutation text, defined as a 

text that “engages, challenges, and remediates common misconceptions” (Kowalski and 

Taylor, 2009; Tippett, 2010; Braasch, Goldman and Wiley, 2013; Kendeou, Braasch and 

Braten, 2016; Lassonde, Kendeou and O’Brien, 2016). The text has to activate the 

misconception and then explain as simply and clearly as possible why the belief is wrong 

–a direct refutation– showing the facts and steps needed to analyze the issue without 

falling into fallacies. Discovering that their belief about a particular matter is a 

misconception may come as a surprise to people, who then may slow down their thinking 

process, and become more open to the scientific arguments. At the same time, this should 

be done in such a way as not to repeat the misconception too often as this could produce 

a backfire effect. The refutation text has been previously used and tested at college level 

in psychology and STEM fields (Masson et al., 2014; Nussbaum, Cordova and Rehmat, 

2017) but, to the best of our knowledge, not in economics. 

Awareness of the importance of cognitive biases and motivated beliefs when 

communicating economics is increasing. In his recent book about economics and society 

addressed to a general audience, Tirole (2016) devotes the first chapter to describing how 

motivated beliefs and cognitive biases affect our intuitions about economic issues, and 

how economics offers tools for a deeper understanding. As if preparing the reader for 

surprising economic statements presented later on in the book, Tirole highlights how 

beliefs are often influenced by the need to have a positive self-image, to avoid facing 

unpleasant facts and to follow our first impressions. Importantly, these tendencies are also 

present in very capable and educated people, evidencing that they have deep roots in 

human nature. Academics often implicitly expect students and the general public to 

rationally accept the logic of economic models and statistical facts, disregarding the 

importance of their pre-existing views and the relevance of cognitive biases. 

                                                           
second adopts these intuitions, which become beliefs unless a surprising event occurs and makes it allocate 

effort to information processing. 
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3. The rent-control misconception and our refutation text 

As discussed in the introduction we single out the popular belief that rent controls increase 

the number of families that find affordable housing. This belief can be qualified as a 

misconception because extensive empirical evidence contradicts it, validating the 

predictions of demand and supply analysis of competitive markets under price ceilings.4 

Students and the general public may hold many other economic misconceptions, but we 

focus here only on rent controls because it exhibits three interesting features. First, access 

to housing is an issue that is of current concern in many cities around the world and many 

people have an opinion about it. Second, it is often brought up in the media and in political 

campaigns. Third, it is an issue where experts’ and popular opinion exhibit a remarkable 

disagreement. According to the IGM Economic Experts Panel, 95% of panel members 

disagree with the idea that rent controls lead to an increase in the quantity of affordable 

housing.5 In contrast, according to a poll conducted by the Institute of Governmental 

Studies (IGS) of UC Berkeley, 60% of the state’s registered voters favor rent control, 

while 26% oppose them.  In the UK, a survey published by Survation reports that 59% of 

about 1000 polled people in December 2014 backed rent controls, and only 7% opposed 

them.6 Although the questions asked are not identical, these survey results indicate that 

there is a significant difference between experts and the public in the support for rent 

controls.  

We write a refutation text following guidelines from the psychology literature (Tippett, 

2010). According to these, the text should state, or activate, the misconception, affirm 

                                                           
4See Glaeser and  Luttmer (2003), Gyourko et al (2008); Mora-Sanguinetti (2011); Andrews et al. (2011) 

for a report on housing policies in OECD countries; Andersson and Söderberg (2012); Hilber and 

Vermeulen (2016) for a study on the UK case; Gyourko and  Molloy (2015) and Molloy (2018) for the US 

case. See also the website of the Stockholm Housing Agency, https://bostad.stockholm.se/english/.  
5 The statement reads: “Local ordinances that limit rent increases for some rental housing units, such as in 

New York and San Francisco, have had a positive impact over the past three decades on the amount and 

quality of broadly affordable rental housing in cities that have used them”. See 

http://www.igmchicago.org/surveys/rent-control.  
6 The question in the IGS poll was: “Some people believe rent control laws that give local governments the 

ability to set limits on how much rents can be increased are a way to help middle and lower income people 

remain in their communities. Others say rent control leads to fewer rental units being built and this makes 

the problem worse in the long run. What is your opinion? Do you favor or oppose rent control laws in your 

area?” The question in the Survation survey was: “Would you support or oppose proposals for the 

government in introduce a “rent control” system in the UK?”. See http://survation.com/public-back-

introduction-of-rent-control-survation-for-generation-rent/. 

 

https://bostad.stockholm.se/english/
http://www.igmchicago.org/surveys/rent-control
http://survation.com/public-back-introduction-of-rent-control-survation-for-generation-rent/
http://survation.com/public-back-introduction-of-rent-control-survation-for-generation-rent/
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explicitly that it is incorrect, provide arguments and evidence as to why this is the case, 

stressing the negative consequences of the belief and explaining the scientific conception. 

Druckman (2015), drawing on his and others’ work, lists several factors as essential to 

offset motivated reasoning through communication: capturing the attention of the 

audience, making clear that the issue is relevant to the individual and her values, and 

facilitating interactions by asking individuals to explain their opinions to others.  

We write the text stating this misconception and placing the rent control discussion in the 

context of searching for policies that are effective in improving social welfare and 

fairness. It is reasonable to assume that fairness concerns motivate the belief that rent 

control is a good and easy solution to the housing problem. In the text we use simple, 

non-technical language, and provide some cues to induce critically thinking about own 

beliefs. For instance we include sentences like: “how things are often more complex than 

they seem”; “thinking slowly [...]”, “ask ourselves the following questions”.  

The text states the misconception and explains the negative, unintended consequences of 

a rent control policy. It provides real data on current rental prices in Barcelona –in the 

field– and Valencia –in the laboratory– with the intention of providing examples close to 

students’ environment. The text also explains the negative effects that a rent control 

policy –queuing, black market– has had in Stockholm (Andersson and Söderberg, 2012). 

We choose Stockholm to illustrate that the negative consequences of rent controls arise 

even in a country especially known for its welfare-oriented policies.  

The text then explains alternative policies that would increase affordable housing without 

the negative effects of rent controls. In this way students learn that scientific knowledge 

enables them to find effective policies that are aligned with their values.  In our case we 

not only refute the misconception but also offer credible policy alternatives that respond 

to people’s legitimate fairness concerns.  The refutation text is about 1200 words long 

and can be found in Appendix B.7  

We wish to highlight here that previous studies on the effects of refutation texts find that 

they are effective in many but not all cases (Tipett, 2010; Nyhan and Reifler, 2010). It is 

hence a promising but not guaranteed route to dispelling misconceptions. In particular, it 

                                                           
7 Nussbaum et al. (2017) use a 1009 word refutation text on the greenhouse effect.  
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is, a priori, not clear whether a refutation text can be effective in a social science 

environment where misconceptions may be arguably more entrenched due to the direct 

connections between certain misconceptions and political views. Our paper is a step 

towards finding out how to communicate solid economics evidence to the society as a 

whole. 

 

4. Hypotheses and research questions 

On the basis of previous evidence about the successful use of refutation texts in other 

areas, we formulate the following main hypothesis: 

Hypothesis 1: The refutation text will have a positive impact on the misconception relative 

to a standard lecture in the field and to a non-refutational text in the laboratory.  

We want to find out whether a refutation text in the spirit of those used in psychology and 

STEM fields can be convincing both for college students taking an economics course and 

for a more general population (e.g. Nussbaum et al., 2017).  The details of the respective 

experiment designs are explained in section 5.  

Hypothesis 1 is about the direction of the change in beliefs both in the field and in the 

laboratory, not about the magnitude. Camerer (2015) reports on good comparability 

between the laboratory and comparable field settings with respect to the direction of the 

effects, but magnitudes need not be similar.8 In our case, specific features of the 

respective environments may influence the magnitude of the impact, but we do not have 

priors about how these factors affect it. First, in the field experiment participants are 

students taking a principles of economics course, and are therefore exposed to economic 

reasoning for a whole semester. In the laboratory experiment our participants are college 

students who have not taken any economics courses. We intentionally exclude students 

with exposure to economics from participating to make our participant pool more similar 

to the general population in terms of educational and professional interests. Second, in 

the field the refutation text is presented to students by a professor, an authority figure, 

and students might be inclined to respond as they think the instructor expects them to, 

                                                           
8 In some cases they might be. Herbst and Mas (2015) compare estimates of peer effects on worker output 

obtained in a number of laboratory experiments and in field studies. They find that the average magnitudes 

in both environments are similar in terms of the mean and variance of productivity spillovers.  
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even if they know that their responses do not affect grades. In contrast, the laboratory 

experiment is not administered by professors but by the professional laboratory staff 

members who interact with the participants only for a short time (more on this below).  

The laboratory experiment allows us to test several additional explicit hypotheses related 

to the conditions under which the refutation text is more effective. First, we conduct 

separate laboratory sessions with and without group discussion and this allows us to 

investigate whether group discussion makes a difference relative to individual reading of 

the text. In the field experiment it was not possible for us to have both groups with and 

without group discussion, due to university regulations that require all students in a cohort 

to be taught in the same way. Charness and Sutter (2012) explain the results from 

laboratory studies in which decision-making by groups and by individuals are compared. 

They find that in many cases groups make better decisions. On the basis of Charness and 

Sutter (2012), and Druckman (2015) and references therein, we posit the following 

hypothesis: 

Hypothesis 2: The refutation text will have a larger impact with a group discussion than 

without it.   

An important issue is the duration of the potential effect of the refutation text. To 

investigate this in the laboratory we ask for participants’ beliefs both right after the 

refutation text is administered (immediate effect) and some weeks later (delayed effect). 

In the field we are only able to measure the delayed effect because, unlike in the 

laboratory, in the field we are subject to a time constraint of a 90-minute class session. 

Within this time span we have to on the spot randomly allocate students to teams and 

have them work with the refutation text. There is then no time left for filling out a survey 

in the same session. 

Previous work has studied the effects of refutation texts at different points in time 

(Broughton et al. 2010; Kowalski and Taylor, 2017; Lassonde, Kendeou and O’Brien, 

2016; Nussbaum et al. 2017). This literature suggests that the effect of a refutation text 

decays over time. In our laboratory study we are able to analyze this issue. Our hypothesis 

in this case is the following: 

Hypothesis 3: The delayed impact will be smaller than the immediate impact. 
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In addition to the explicit hypotheses 1-3 we dig deeper into the possible effect of the 

refutation text by exploring three additional questions. The first question pertains to the 

heterogeneity of treatment effects, and we analyze it both in the field and in the 

laboratory. We ask whether the strength of the change of beliefs induced by the refutation 

text varies according to the initial agreement with the misconception. The second question 

we explore is whether peers, both in the field and in the laboratory, influence individuals’ 

change in beliefs. The third question, which we can only study in the laboratory, is 

whether the intensity and direction of the observed change in beliefs is correlated with 

emotions, in particular, how strongly individuals feel about the housing issue and about 

income distribution.  

To better understand the mechanisms driving the change in beliefs in the field we 

investigate whether some cognitive factors may be correlated with these changes. To this 

end we add two building blocks in the laboratory. First, we include the Wason selection 

task (WT), which is a measure of confirmation bias. It has been used for instance in 

experiments about how people process or seek information individually (Charness, Oprea 

and Yuksel, 2018) or make decisions in teams (Charness and Sutter, 2012). Second we 

include a nine-item Cognitive Reflection Test (CRT), intended to measure the dominance 

of reflective versus intuitive thinking processes in individuals. The CRT has been used in 

economics to study decision-making, strategic behavior and social preferences (Brañas, 

Kujal and Lenkei, 2015). The initial test proposed by Frederick (2005) contained three 

items, but it has been expanded after some revisions (Toplak, West and Stanovich, 2014; 

Thomson and Oppenheimer, 2016). Based on cited work as well as on Wood et al. (2016), 

we posit the following hypotheses:  

Hypothesis 4: Participants who score higher on the WT will change their beliefs more 

strongly in the right direction. 

Hypothesis 5: Participants who score higher on the CRT will change their beliefs more 

strongly in the right direction. 

For ease of exposition, results regarding hypotheses 1, 2 and 3 are presented in section 

6.2. Results about the heterogeneity of the treatment effect and about peers are shown in 

sections 6.3 and 6.4 respectively. Results regarding hypotheses 4 and 5 are reported in 

section 6.5. Emotions are presented in section 6.6. 
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5. Experimental design  

We design a survey to know participants’ beliefs and attitudes about several economic 

issues. The key statement that refers to the misconception reads as follows: “Establishing 

rent controls, such that rents do not exceed a certain amount of money, would increase 

the number of people who have access to housing facilities.” Participants are asked to 

indicate their agreement with this and remaining statements on a 5-point scale. Remaining 

items included in the surveys are explained below and detailed in Appendix A.  

Both in the field and in the laboratory participants fill out the surveys. We also collect 

socio-demographic information, and in the case of the field experiment we use 

administrative records. A detailed separate description of the design and procedures of 

each experiment follows in the next section. 

 

5.1 The field experiment: design and empirical strategy 

Design: Treatment and control groups 

Participants in the field experiment are first-year college students enrolled in a principles 

of economics course at the Universitat Autonoma de Barcelona (UAB), Spain. This is a 

compulsory course for first year students in five majors offered by the School of 

Economics and Business and by the Law School: Business, Business and Law, 

Economics, and Law and Labor Relations, respectively.9  

At the beginning of the semester students fill out a survey, which includes the statement 

about rent control. Towards the end of the semester, we have again students respond to a 

survey that includes the statement on rent controls, which is identical to the beginning of 

semester statement. Students are informed that the surveys will not be used for grading, 

so that they do not feel pressured to respond in a way that does not reflect their true own 

opinion. 

                                                           
9 In Spain, first-year college students enroll directly in specific majors; they can switch fields subsequently. 

In Europe, legal studies can be a student’s major at the undergraduate level. 
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The control group consists of students who took principles of economics in 2015 in the 

majors indicated above. The treatment group consists of students enrolled in the same 

course and majors in 2017. Assignment to treatment and control groups depends on the 

year of enrollment, 2015 or 2017. We proceed in this manner because randomizing 

students within the cohort would violate university rules, which require that the same 

teaching content and practices be used in all groups. Furthermore, we would be unable to 

control for potential contagion–spillover–effects among treated and control students. 

Using two independent cohorts makes the assignment almost as if randomized, because 

students do not choose the assignment group. This experiment design has two potential 

problems. First, the presence of control students in the treatment group because of failing 

to pass the course in 2015. However, in our sample no student is in both cohorts because 

of the two-year gap.10 A second problem is that the group of students intended to treat 

and actually treated is not the same, because some students in the assigned-to-treatment 

cohort do not comply with the treatment. We take into account this potential source of 

selection as we explain below.  

 

Course content and organization is the same for both the control and treated groups. 

Instructors use the same standard textbooks; class sessions include lectures and problem 

sessions. Special care was taken to teach course content in the same way to both cohorts, 

except for the use of the refutation text in the treatment group. Course evaluation is based 

on in-class graded problem sets, a mid-term and a final exam.  

 

About the fourth week in the semester the subject of price controls is introduced within 

the context of supply and demand analysis, where the misconception we focus on fits in. 

The control group holds a standard problem session about price floors and ceilings. The 

treatment for the 2017 cohort consists of working with the refutation text in class in 

groups, during one of the scheduled problem sessions, which was graded and weighted 

around 10% of total grade. Therefore, to students this session is not different from the 

other problem sessions. Students are asked to read the text and answer, on paper, some 

questions to make sure they read, understand and use the information they are given. 

Rather than doing this task individually, students are randomly allocated to a team of 

three or four at the beginning of the session. Each team has to hand in written answers to 

                                                           
10 Potential concern about students’ deciding to delay college entry after completing other studies, for 

instance because of taking a gap year, can be dismissed as in Spain this is a rather rare choice. 



15 

 

the questions asked. Participating in the discussion requires paying attention to the 

arguments provided in the text and having to explain and confront her own views with 

those of her teammates. The whole exercise can be completed during a 90-minute class.  

Prior to the refutation text session, students in the treated cohort are asked to perform a 

warm-up homework exercise with the purpose of preparing them to understand the 

arguments presented in the refutation text. Each student has to search for information 

about the number and prices of rental housing available in their town of residence in the 

Barcelona area, on a widely used website in Spain.11 They are then asked to draw a graph 

with prices on one axis and the cumulative number of dwellings in the other, that is, the 

empirical supply curve. This exercise is intended to help students visualize the real 

situation of rental housing prices and quantities in their location and make the link 

between the observed information and the concept of supply curve, the side of the market 

they are less likely to be aware of.  

The initial sample sizes are 399 students in the treatment group, and 508 in the control 

group. Since our outcome of interest is the change in beliefs at the end of the semester, 

we exclude from each initial sample students who did not answer both surveys. Lack of 

response to the first week survey could be caused by late enrollment–students have a 

period of about four weeks for group switching-out–or non-attendance for personal 

reasons. Failure to respond to the end of semester survey could be attributed mostly to 

non-attendance, as in-class presentations or essay deadlines for the different subjects tend 

to be concentrated towards the last two weeks and some students may be under strong 

pressure. As shown in Appendix C, Table C.1, this leaves us with a sample of 272 students 

(68% of initial sample) in the treatment group, and of 340 students (67% of initial sample) 

in the control group. Attrition rates are practically identical, but the composition of the 

two samples may still differ. Table C.2 shows that the composition of the assigned-to-

treatment group–column (1)–and the control group–column (4)–is very similar in terms 

of gender, share of non-Spanish students and retakers, and, importantly, in the College 

Admission Test (CAT) grade, which is a proxy for general academic ability at college 

entry (see column (5)). We observe significant differences in the share of younger 

students and scholarship recipients. Composition by major also varies, as the number of 

groups in the Business major assigned to one of the instructors participating in the 

                                                           
11 http:\\www.idealista.com. 
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experiment was smaller in 2017 than it was in 2015. We control for these differences in 

our empirical analysis. 

Of the 272 students from the treatment cohort (intended-to-treat) who answered both 

surveys, 243 received treatment, i.e., attended the session where the refutation text was 

used. The compliance rate thus was 89%. Non-compliant students are not expected to be 

a random sample. Table C.2 shows substantial differences between compliers and non-

compliers mostly in terms of gender, retaker and major. Compliers are positively selected 

in terms of the percentage of retakers, although the average CAT grade is very similar 

(see column (6)).  

Empirical strategy 

We estimate the impact of the treatment, the refutation text, on the change in beliefs about 

rent controls using the following baseline empirical model: 

y
i
=a +bD

i
+e

i
                     (1) 

where (yi) is the change in beliefs, computed as the difference between a student’s 

response to the statement at the end of the semester and her response at the beginning. 

The original responses in the five-point scale are transformed into numerical values 

according to the degree of agreement with the statement: 5 (fully disagree), 4 (disagree), 

3 (do not know), 2 (agree), and 1 (fully agree). Hence yi takes values between −4 (a change 

from fully disagree at the beginning to fully agree at the end) and 4 (a change from fully 

agree at the beginning to fully disagree at the end). That is, a positive value obtains when 

the response varies from agreement towards disagreement. If the student provides the 

same response in both periods, the change is zero. Di is a dummy variable equal to one if 

a student is in the treatment cohort and receives treatment, and zero otherwise.  

The main issue in estimating equation (1) however is that the group of students intended 

to treat and actually treated is not the same. Twenty-nine students (11% of students in the 

assigned-to-treatment cohort) do not comply with the treatment. As discussed above the 

composition of the samples of compliers and non-compliers differ in some dimensions. 

Therefore, the comparison between those actually treated and the control group may be 

misleading. 
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We deal with this selection using an instrumental variable approach. If assignment to 

treatment and control groups is random, it is appropriate to use intention-to-treat as an 

instrument, as discussed in Angrist and Pischke (2009). In our case assignment to the 

treatment group is a valid instrument since as explained above students do not choose the 

assignment group. We thus define a variable Zi, assignment to treatment, which equals 

one if a student i belongs to the treatment cohort and zero if she belongs to the control 

cohort. The treatment variable Di is instrumented with Zi. With a binary instrument the 

IV estimator of β is the Wald estimator.  

The effect of the treatment is likely to be heterogeneous across individuals. For example, 

some individuals may be more responsive than others to the refutation text because of 

differences in unobserved cognitive abilities. In the presence of heterogeneous treatment 

effects, the Wald estimator identifies the LATE (local average treatment effect) if the 

monotonicity assumption holds (Imbens and Angrist, 1994; Angrist, Imbens and Rubin, 

1996). The LATE is the effect of the treatment on compliers. Monotonicity implies that 

there are no defiers, that is, people who receive treatment even if they have been assigned 

to the control group. In our case, the monotonicity assumption is satisfied since as 

discussed above no one from the 2015 cohort received treatment –i.e. no student enrolled 

in 2015 was also enrolled in 2017 (see Appendix C, Table C.3). When using intention-

to-treat as instrument and under the monotonicity assumption, the LATE is equal to the 

average treatment-on-the-treated (ATT) effect as proved in Bloom (1984) and discussed 

in Angrist and Pischke (2009). 

 

5.2. Laboratory experiment: design and procedures 

The laboratory experiment was conducted at the LINEEX of Universitat de Valencia 

(Spain) in October 16 and 17 and November 8 and 9, 2018. Participants were recruited 

from a student pool of 40,000 students from Universitat de Valencia and Universitat 

Politècnica de Valencia in the fall 2018. Subjects are chosen from majors that do not 

include a principles of economics course.  

We have three conditions: a control and two treatments, with different participants in 

each; in experimental terminology, we use a between-subjects design. In the control 

participants read a text that is meant to reproduce as closely as possible the content of the 
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lecture that students are exposed to in the control group of the field experiment. In the 

first treatment participants read the refutation text individually. In the second treatment 

participants read and discuss the refutation text in small teams, as in the treatment of the 

field experiment.   

In the two treatments the refutation text is identical to the text used in the field experiment, 

except that we provide data on rents in Valencia, instead of Barcelona, since this is the 

city where participants live, with the purpose of using an environment close to them as 

we do in the field. We also add a short introduction to the concepts of supply and demand. 

Similar to the warm-up exercise in the field our purpose is to make students familiar with 

these concepts since laboratory participants are students without any exposure to 

economics courses. This short introduction is also included in the control text. Thus, the 

only difference between the refutation and the control texts in the laboratory is the 

approach used to explain price controls: standard textbook in the control and the 

refutation text of the field in the treatment. Both texts include some questions to verify 

that participants have read the corresponding text. In the control text questions reproduce 

a typical textbook problem on market equilibrium and price controls; in the treatment text 

questions are identical to those in the field experiment.12 In the control and in the first 

treatment –i.e., no group discussion– participants have to individually answer these 

questions. In the second treatment –with group discussion– teams of three randomly 

chosen participants have to move to the desk of one of them to read and answer the 

questions. Then one of them answers the questions for the team and the other team 

members go back to their desks. Note that the decisions are only made in teams for the 

answers to the questions regarding the text. This is exactly parallel with the field.  

As in the field experiment participants are asked to fill out a survey at different points 

during the sessions of the laboratory experiment. Some statements are the same as in the 

field (see Table A.2 in Appendix A). We introduce some changes in the survey in the 

laboratory experiment. First, the three statements concerning students’ attitudes towards 

the content of the principles of economics course are excluded for obvious reasons.  

Second, we include two new questions about participants’ personal attitudes towards 

income distribution and equal opportunity to measure their correlation with the change in 

beliefs. Finally, participants are asked to answer the WT and the CRT. All the statements 

                                                           
12 The control text can be found in Appendix B. 
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do not appear at every point of the laboratory experiment to introduce variation in the 

surveys in order to avoid memorization of answers as well as excessive survey length. 

Tables A.1 and A.2 in Appendix A show the statements and the point when they are 

presented to participants.  

The sequence in the field and the laboratory experiments is the same; there is only a 

difference in the timing. In the field participants answer an initial survey at the beginning 

of the semester; three to four weeks later they work with the text, and some weeks later 

they answer the final survey. In the laboratory, answering the initial survey and reading 

the text take place in the same session. We do it this way because exactly replicating the 

timing in the field experiment would have implied having three experimental sessions at 

different points in time with the same participants, which could lead to a high attrition 

rate.  In the laboratory the sequence of events is the same in all three conditions, the only 

variations pertaining to the type of the text about rent control and to the team discussion. 

The first session is planned to last 120 minutes.  

The experiment starts with the general instructions. Participants are told that the 

experiment consists of two sessions, the one they are attending at the moment and a 

second one that will take place three weeks later. They are told that after the first session 

they will be paid 15 euros (5 euros show-up fee and 10 euros for completing all the tasks 

of the first session) and after the second session they will be paid another 30 euros. 

Participants are also told that the second session will be shorter than the first. We pay 

twice as much for the second shorter session to maximize the number of participants 

coming back. 

The general instructions then go on to say, first, that participants will be asked to give 

their opinions about a number of social and economic issues, without there being correct 

or incorrect answers and without any influence on earnings in the sessions. Second, 

participants will have to read a short text and answer a number of questions to verify that 

they understand it. Lastly, participants will have to again answer a number of questions 

on economic and social issues. 

After listening to the instructions, participants see on their screen the first survey, which 

includes the items indicated in column 4 in Table A.2.  The statements and the Wason 

task appear in a particular order, but participants can move back and forth between them 

and all answers are not final until participants confirm their answers. After confirming 
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the answers, each participant is given a text (the refutation text or the control text) on 

paper, asked to read it and answer the questions individually or with her team depending 

on the treatment conditions. 

In the final step of the first session, participants in the control and the two treatments are 

again asked to answer a survey. Most of the statements are the same as those at the 

beginning of the session (see column 5 in Table A.2 in Appendix A). As before the 

questions appear on the screen in a particular order, but participants can answer them in 

any order since the answers are not final until the confirmation key is hit. After 

participants have completed the tasks of the first session they are paid 15 euros. They are 

then told on which dates they can come back to the laboratory for the second session of 

the experiment. In the second session participants are first thanked for having come back 

and then are asked to answer the final survey, plus the WT and the CRT. After answering 

all questions participants are paid 30 euros and leave. 

We use the estimated treatment effect in the field to select the sample size for the 

laboratory and to compute the statistical power.  We set the total initial sample size for 

the laboratory equal to 180 individuals, 60 for each of the three conditions. With 180 

individuals altogether in control and (each) treatment we get a power of around 72% to 

75%.13 While perhaps a little low, we face a trade-off between power and the cost of 

subject payments. 

The final sample is 172, slightly smaller because of eight no-shows to the second session. 

These are practically equally distributed across conditions, so that the final subsamples 

are as follows: Control: N=57; first treatment, no group discussion: N=57; second 

treatment, group discussion, N=58. Table C.4 shows there are few significant differences 

in the distribution of demographic characteristics of control and treatment participants. 

The first session effectively takes on average 114 minutes (maximum time is 126 

minutes), and the second session takes on average 50 minutes (maximum is 64 minutes).   

 

 

 

                                                           
13 We use the simulation method proposed by Campos-Mercade (2018) to calculate the statistical power. 
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6. Results 

In this section we first describe and compare beliefs and changes in beliefs in the field 

and the laboratory (section 6.1). We then report the results referring to the testing of 

hypothesis 1 to 3 (section 6.2). In section 6.3 we present evidence on the variation of 

treatment effects with respect to participants’ initial beliefs. In section 6.4 we describe 

the role of peers. Section 6.5 shows results regarding the influence of cognitive factors 

(hypotheses 4 and 5), and section 6.6 explores the role of emotions.  

6.1 Description of beliefs and of changes in beliefs 

Panel I in Table 1 reports the responses to the rent control statement in the field (assigned-

to-treatment, compliers and control students) at two points in time, at the beginning of 

the semester (initial beliefs) and at the end of the semester (delayed post-intervention 

beliefs).14 Panel II reports the responses in the laboratory, for each of the three conditions 

and at three points in time: beginning of the first session (initial), end of the first session 

(immediate post-intervention) and second session (delayed post-intervention). The last 

two columns add up the two “agree”, and the two “disagree” categories. For simplicity 

our comments will focus on these two categories. Table 1 also shows changes in beliefs 

together with the results of t-tests of the null hypothesis of no change.  

[Table 1 here] 

 

In the field, at the beginning of the semester, more than two thirds of students in both 

cohorts agree that rent controls will make housing available to more families: 69% in the 

control group, 77% in the treatment cohort, and 78% of compliers (Panel I.A). Only 11% 

in each group admit to not knowing. In the laboratory, the percentage of participants 

exhibiting the misconception is similar to that obtained in the field experiment, if anything 

a little higher for all three conditions. Panel II.A shows that at the beginning of the first 

session at least 75% of participants believe that rent controls will make housing available 

to more families: 84% in the control group, 75% in the individual treatment and 83% in 

the group treatment. 

                                                           
14 For the sake of brevity Table 1 does not report the distribution of responses of non-compliers but they 

are available upon request. 
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Towards the end of the semester the percentage of students in the control group in the 

field holding the misconception is even higher than at the beginning. Agreement with the 

statement increases by 6.2 percentage points (pp) while the percentage disagreeing falls 

by 3.8 pp. In contrast among compliers the percentage agreeing drops by 16.9 pp while 

the percentage disagreeing increases by 17.3 pp. Hence among those exposed to treatment 

there is a response away from the misconception and in accordance with the empirical 

evidence and experts’ consensus. The test results at the bottom of Panel I.A show that for 

the change of compliers we can strongly reject the null hypothesis at the 1% level, both 

for ‘sum agree’ and ‘sum disagree’. For changes in the control we cannot reject the null 

for ‘sum disagree’ and for ‘sum agree’ at the 10% level. 

In the laboratory the distribution of beliefs immediately after the intervention – Panel 

II.B– shows that the percentages of participants disagreeing increases substantially in all 

three conditions, by 16 to 22 pp, and the percentages agreeing fall by around 21 pp. Three 

weeks after the intervention, figures show a small regression towards the misconception, 

but the percentage disagreeing with it is notably higher than the initial beliefs (Panel II.C). 

Comparing across individual and group conditions the impact of the treatment is stronger 

for the participants in the group discussion and it does not fade away to the same extent. 

In the control group, unlike in the field, we observe a change away from the 

misconception. We later explore potential explanations for this difference between the 

two control groups. The test results show that in the three groups changes are all in the 

right direction, significant at least at the 5% level, and stronger in the group treatment. 

The delayed post intervention change in the group condition in the laboratory is 

comparable to the delayed change in the field, where the refutation text is discussed in 

teams and the survey is conducted some weeks after the intervention. We find that in both 

environments the refutation text seems to be equally effective: the percentage disagreeing 

increases in both cases by a similar magnitude (17 pp).  

Figures 1 and 2 complement the information provided in Table 1. They show the 

distribution of changes in beliefs by treatment condition in the field and in the laboratory. 

While the distribution for the field control group (panel A in Figure 1) is skewed to the 

left, meaning that beliefs change in the wrong direction, the distribution for the assigned-

to-treatment group (panel B) is skewed to the right, reflecting the changes in the right 
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direction among compliers (panel D). Figure 2 shows similar skewness to the right for 

both the individual and group treatment, although stronger in the latter. 

[Figures 1 and 2 here] 

The changes just described suggest that the refutation text is quite persuasive in the field. 

To get a feel of the magnitude of these changes we can use the persuasion rate (Della 

Vigna and Kaplan, 2010) and compare it with those obtained in previous studies on 

persuasion. The persuasion rate is defined as the percentage of receivers that change the 

behavior among those that receive a message and are not initially persuaded. It is 

computed as follows:  

𝑓 = 100 ∗
𝑦𝑇 − 𝑦𝐶

𝑒𝑇 − 𝑒𝐶

∗
1

1 − 𝑦0

  

 where T and C refer to the treatment and control groups respectively;  yi is the share of 

group i adopting the behavior of interest, i = {T, C}; ei is the share of group i receiving 

the message; y0 is the share that would adopt it if there were no message. When y0 is not 

observed it can be approximated by yC. In our case, we define the behavior of interest as 

disagreeing with the rent control statement. We aggregate the totally disagree and 

disagree responses into one and obtain, in the field experiment, a persuasion rate of 

14.7%. The studies reported in Della Vigna and Gentzkow (2010) yield persuasion rates 

between 0.01% and 20%, suggesting that our intervention is quite successful by this 

measure. In the laboratory, however, the immediate persuasion rate of both the individual 

and group treatment is close to zero. In the follow-up survey of the individual treatment 

the persuasion rate is zero; in the group treatment the persuasion rate is positive but low 

(1.7%).15 The different persuasion rates in the field and in the laboratory derive from the 

good response of the control group to the non-refutational text in the laboratory: the 

number of participants in the control moving away from the misconception increases by 

14 pp., while it falls by 3.8 pp. in the field. The response of treated individuals is similar 

in the field and in the laboratory: the percentage disagreeing increases by 17 pp. This 

suggests that the different behavior of the control groups is driving the smaller persuasion 

rates in the laboratory. We will discuss this issue below. 

                                                           
15 In the field experiment, yT  = 0.28; yC = 0.156; eT  = 1 and eC = 0. In the laboratory the values are, for the 

immediate response of the individual treatment, yT  = 0.28 and yC = 0.31; for the group treatment, yT  = 0.31 

and yC = 0.31. In the follow-up survey the values are yT  = 0.24 and yC = 0.24 and yT  = 0.26 and yC = 0.24, 

respectively for the individual and the group treatment. 
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6.2 Estimation results 

The evidence presented in the previous section suggests a negative association between 

the refutation text and the prevalence of the misconception among the participants, 

especially in the field environment. Here we use the experiment design to estimate the 

causal impact of the refutation text and thus to test hypothesis 1, which states that the 

refutation text will have a positive impact on the misconception. To test it with the field 

data we estimate equation (1) using the OLS and the IV approaches described in section 

5.1. Columns (1) to (4) in Table 2 show the results. Standard errors need to be cluster 

adjusted because of the design of the field experiment (Abadíe et al, 2017). Clusters of 

units (complete classes of students) are assigned to the treatment or to the control group, 

and then all the students in the class either receive or do not receive the treatment. For 

OLS regressions we use the wild cluster bootstrap with the null imposed (or wild cluster 

restricted) proposed by Cameron et al. (2008). For IV regressions we use wild restricted 

efficient bootstrap, which extends wild cluster bootstrap to IV linear models (Finlay and 

Magnusson, 2016). We have 11 clusters (classes), 5 in the assigned-to-treatment cohort 

and 6 in the control cohort (see Table C.2). 16 Wild cluster bootstrap can fail when there 

are few clusters in the sample. To assess whether the number of clusters is a problem we 

follow MacKinnon and Webb (2018) and we compare the p-values obtained using both 

restricted (WCR) and unrestricted wild cluster (WCU) bootstraps. They yield very similar 

inferences, which indicates that the results are reliable. When the small number of clusters 

is an issue, WCR and WCU yield different inferences. Bootstrap p-values are reported in 

brackets in columns (1) to (4) in Table 217. 

The OLS estimate of the treatment without control variables, 0.63, is significant and has 

a positive sign, indicating that in the treated group responses are positively correlated 

with the change in the right direction (from agreeing with the statement towards 

disagreeing), compared with the control group. Column (2) shows the results from the IV 

                                                           
16 Average size of classes is similar across cohorts: 54.4 students (standard deviation 14.9) in the assigned 

to treatment group and 56.7 students (standard deviation 23.1) in the control group. 
17 We implement wild cluster bootstraps using the Stata post-estimation command “boottest” (Roodman et 

al., 2018). We use 999 bootstrap replicas and the Webb distribution for the auxiliary random variable as 

suggested by Roodman et al. (2018) when the number of clusters is small. P-values of the treatment 

coefficient in IV regressions are computed using the option “equaltail”, which is appropriate when in a null 

test the assumption of symmetry around zero does not hold. This is the case with IV estimators, which are 

biased towards OLS estimators. 
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estimation of equation (1) using assignment to treatment as instrument. The IV estimate, 

interpreted as the ATT effect, is slightly higher (0.66). This indicates that not controlling 

for the bias from the non-compliance decision would underestimate the effect of the 

refutation text on changing the beliefs in the right direction. Since compliers are positively 

selected, as measured by the percentage of retakers but not by CAT grade (see section 5.1 

and Table C.2), this would suggest that compliers might be harder to convince because 

they can think of better arguments to defend their initial view (Kahan et al, 2017). 

However, this bias has a limited role in driving the results since the difference between 

the IV and the OLS estimate is rather small.  

Columns (3) and (4) of Table 2 show the results for the OLS and IV estimation with the 

following controls: gender, age 18 (dummy variable taking value one if the first-year 

student is 18, zero if she is older), retaker, CAT grade, receiving a scholarship, non-

Spanish student, majoring in Law or Labor relations, and in Economics. These variables 

are included to capture differences in the distribution of observed variables across 

treatment and control groups that might bias the estimated effect of the treatment –see 

columns (1) and (4) in Table C.2. The magnitude of the estimated coefficient falls only 

slightly after controlling for student characteristics. For the IV estimates the ATT effect 

just falls from 0.66 to 0.65.18 The estimated ATT is sizable: the treatment increases the 

change in beliefs in the correct direction by 0.65 points. This magnitude amounts to about 

30% of the average response of compliers at the beginning of the semester (2.15), and to 

almost one half of the standard deviation of the change in beliefs (the standard deviation 

of yi is 1.36). IV estimates in column (4) also show that higher CAT grades are positively 

correlated with the abandonment of the misconception, as are students in Law majors. 

Younger students are more resistant to doing so.19 Thus, overall in the field environment 

the refutation text seems to trigger a significant change in beliefs.  

[Table 2 here] 

                                                           
18 Results from the first-stage estimation show that the instrument is strong. The estimated coefficient is 

0.89, significant at 1% level, with an F-test = 1157.72 (p-value = 0.00), and partial R2 = 0.82 (R2 = 0.83). 
19 We run the IV estimation of equation (1) separately for Law, Economics, and Business, the latter 

including the double major in Law and Business. In all cases the treatment effect is positive but it is only 

significant for Law and Business majors. The treatment effect is lowest for economics (0.34) and highest 

for business majors (0.74). For law students the treatment effect is in between, with a value of 0.63.  Results 

are shown in Table D.1 in Appendix D. In brackets we report p-values obtained using wild bootstrap, 

without cluster, as suggested by MacKinnon and Webb (2018) because in the separate estimation the small 

number of clusters is an issue, unlike in the joint estimation. We use “boottest” with 999 bootstrap replicas, 

the Rademacher distribution for the auxiliary random variable and the option “equaltail”. 
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Columns (5) to (12) in Table 2 report the results of estimating equation (1) by OLS using 

the data generated in the laboratory environment. Standard errors are robust to 

heteroskedasticity. Columns (5) to (8) refer to the impact of the individual treatment. 

Surprisingly, the estimated immediate treatment effect is negative (columns (5) and (6)), 

although with a high standard error. Adding a similar set of control variables as in the 

field affects the absolute magnitude of the effect, but not its significance. Females, and 

students enrolled in engineering and science majors are more likely to move away from 

the misconception. The delayed impact (columns (7) and (8)) turns out to be positive, 

again with a large standard error, and the type of major becomes barely significant. These 

results suggest that in the laboratory environment the refutation text, when participants 

read it individually, does not do better than the non-refutational text we write for the 

control group, and that the change in beliefs may be mildly related to the subjects’ choice 

of major.  

Columns (9) to (12) in Table 2 show the impact of the group treatment. The immediate 

treatment effect is positive in this case, but again the standard error is large. As in the 

individual treatment, females and students in majors other than social sciences are more 

likely to pull out of the misconception. Interestingly, the delayed effect is larger than the 

immediate effect, even after including control variables.20     

In the field, and in line with results obtained in previous studies on misconceptions 

referring to psychology and to climate change (Tipett 2010; Nussbaum et al. 2017), our 

results indicate that the refutation text triggers a statistically significant change in beliefs.  

In the laboratory, the comparable results are the delayed effect of the group treatment 

(0.29). This magnitude amounts to about 15% of the initial average response of the 

laboratory participants in the group treatment (1.88), and to about one third of the standard 

deviation of the change in beliefs (the standard deviation of yi is 0.9). Therefore, in the 

laboratory the size of the impact is about half as effective as in the field. The refutation 

                                                           
20 We run two regressions estimating jointly the individual and the group effects, one for the immediate 

change in beliefs and the second for the delayed change in beliefs as dependent variables. Results do not 

change relative to the separate estimations shown in Table 2. We test the equality of individual and group 

effects in both regressions and cannot reject the null hypotheses. Results are available upon request. 
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text thus has a sizable positive impact both in the field and in the laboratory, although in 

the latter it is estimated imprecisely.21   

To explore whether the different environments in the field and in the laboratory may 

influence the impact of the refutation text, we run two regressions of the form:  

i i iy Lab u               (2) 

The dependent variable, yi, is the difference between final and initial beliefs of subject i 

(in the laboratory, final beliefs are the beliefs from the second session–delayed beliefs); 

Labi is a dummy variable indicating whether the subject participates in the laboratory 

experiment. In one regression the sample of observations consists of the complier students 

in the field and the participants in the laboratory group treatment. Column (1) in Table 3 

shows that the change in beliefs of treated participants is not significantly correlated with 

the field versus laboratory setting. In the second regression, observations are the 

participants in the control groups of the field and the laboratory. Column (2) shows 

significantly different belief changes between control groups in the laboratory and in the 

field. This is consistent with the results of the t-tests shown in Table 1, and also with the 

lack of significant treatment effects in the laboratory shown in Table 2. Since the control 

in the laboratory does well, it is not possible to identify precisely the differential effect of 

the treatment.  

 [Table 3 here] 

Why does the control in the laboratory do so well? We believe that there are two potential 

explanations. It is possible that, as discussed above, the sample size used in the laboratory 

experiment lacks sufficient statistical power to measure precisely the effect of interest. 

Another potential explanation has to do with the specific features of the laboratory setting 

and with the write-up of the corresponding control text. First, it is possible that in the 

laboratory participants in the control group allocate more attention to the text than 

students attending a standard class on price controls. Second, the control text used in the 

laboratory leads participants to focus only on one economic issue, price controls, while 

the control group in the field is exposed to additional economic topics during the 

                                                           
21 In Appendix D, Table D.2 shows that our results are robust to grouping the two disagreement responses 

(“totally disagree” and “disagree”) into one and the two agreement responses (“totally agree” and “agree”) 

into another.  
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semester, hence their retentiveness may be affected. Third, writing the text for the control 

group is a delicate matter. We tried to replicate the information that field students receive 

in class but we may have written a more complete explanation than what field participants 

in the control group really get. When writing the control text we decided to err on the side 

of excess rather than on the side of lack of information. We were worried that a positive 

impact of the intervention could be put into question because of a potential weakness of 

the control text.  

To sum up, our findings suggest that the refutation text changes an economic 

misconception in the field and in the equivalent treatment in the laboratory –the group 

treatment– supporting hypothesis 1. Compared to the control, the RT changes beliefs 

more strongly in the field, where the treatment effect is significant, than in the laboratory, 

where it is not significant. The good response of the control group in the laboratory, 

induced by the factors just mentioned above, may explain the lack of significance, 

hindering the identification of the effect of the refutation text. Finally, since the 

magnitude of the treatment effect is larger for the group treatment than for the individual, 

this may indicate that a team discussion induces a stronger departure from the 

misconception. However, the estimated coefficients are not significant, therefore our 

findings do not clearly support hypothesis 2. Furthermore, our findings indicate that, if 

anything, the delayed effect is larger than the immediate effect, contrary to hypothesis 3.  

 

 

6.3 Heterogeneity: Who changes her mind?  

Results reported so far measure the average effect of the treatment. However, it is 

plausible to think that the effect may vary depending on the initial belief (agree, do not 

know, disagree). The issue is of interest since identifying who is harder to convince may 

give us insights into participants’ thought processes and suggest where effort to convince 

should be exerted.   

We analyze first the distribution of changes conditional on the initial answer –the 

transition matrices– in the field and in the laboratory. We split the sample into three 

groups according to the initial response –we aggregate totally agree and agree into one 

category, and totally disagree and disagree into another– so beliefs are measured on a 3-

point scale. Panel A in Table 4 reveals that, in the field, about twice as many students in 
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the complier group as in the control switch from agreeing to disagreeing, or from not 

knowing to disagreeing. The reverse change, from disagreeing to agreeing –wrong 

change– is much smaller among compliers (36%) than in the control group (65%). Panel 

B shows the conditional distribution of changes immediately after the intervention in the 

laboratory. The persistence of the misconception among those initially agreeing in the 

control group is almost as high (69%) as in the control group in the field (79%), but the 

control text does better at reassuring those who initially disagree and preventing the 

wrong change (50%). The refutation text does even better in preventing the wrong 

change: in the group treatment the share of those who stick to their disagreement with the 

misconception (60%) is somewhat higher than in the individual treatment (57%), and the 

latter is in turn higher than the share in the control group. Finally, Panel C shows that a 

few weeks after the intervention, the refutation text prevents more strongly than the 

control text the wrong change from disagreeing to agreeing (among control participants 

67% change in the wrong direction, while the proportion among treated participants is 

just 14-20%). In addition, the refutation text does better than the control text at reassuring 

participants who initially disagree: among treated individuals 60-71% still disagree, while 

among control individuals the proportion falls to 17%.  

All this shows that, although immediately after the intervention the control text works 

similarly to the refutation text, the latter promotes a more permanent change in beliefs. 

This suggests that the refutation text may induce a deeper understanding of the reasons 

why the misconception is wrong. 

 [Table 4 here] 

We now estimate the causal effect of the treatment conditional on initial beliefs in the 

field and in the laboratory. Table 5 summarizes the results, by type of treatment 

(individual, group) and timing (immediate and delayed change). Columns refer to the 

initial belief, while rows refer to the type of experiment and treatment. The field 

regressions include control variables as in the baseline specification (Table 2). Given the 

small sample size in some of the laboratory regressions, we include only one control, 

CAT grade, as a proxy for individual ability. In the field the treatment has a positive and 

significant effect of 0.29 points on students who initially hold the misconception, moving 

them towards disagreeing with the statement, as intended. Thus the refutation text 

succeeds at inducing students who initially have the misconception to change their minds. 
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The treatment does not have a significant effect on undecided. The effect on students who 

initially disagree –column (3)– is positive and stronger (0.50) than for students who 

initially hold the misconception. This result suggests that the refutation text provides 

arguments that support these students’ correct initial intuition, reassuring them and 

preventing them from changing over time towards the misconception. The smaller 

magnitude of the effect on students who initially hold the misconception, however, 

suggests that resistance to change is quite strong. 

In the laboratory the estimated immediate effect for both the individual and group 

treatments on participants who initially agree with the statement on rent controls is small 

and positive but non-significant (0.03 and 0.02 respectively). The delayed impact on those 

initially agreeing is slightly negative in both cases, if non-significant (-0.04 and -0.05 

respectively). The impact of the estimated delayed effect on participants who initially 

disagree is positive, although only significant in the group treatment (1.29). This last 

result is in line with findings obtained in the field. Thus, both in the field and in the 

laboratory the refutation text has a differential effect according to initial beliefs. However, 

findings from the laboratory need to be taken with caution because of the small sample 

size in some regressions. Our results are consistent with Sunstein et al. (2017), who find 

that the effect of information about climate change in belief updating depends on the 

subjects’ initial beliefs.  

 [Table 5 here] 

 

6.4. Peers  

As explained above our refutation text is read and discussed in teams in the field and in 

one of the treatments in the laboratory. The main purpose was to encourage participants’ 

involvement with the task. Teamwork may promote that a participant confronts her own 

view with that of her teammates, increasing individual effort and attention. As discussed 

in section 6.2, the comparison of the individual treatment effect with the group effect in 

the laboratory suggests that the latter is larger. In addition, we find some evidence that 

the group treatment has a more permanent effect than the individual treatment on the 

beliefs of participants who disagree (Table 5). It is possible that the participant’s change 

in belief is influenced by those of the other team members: that is, peer effects may induce 
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a change in beliefs, in addition to the refutation text by itself. A broad literature analyzes 

the influence of peers on a range of individual choices and outcomes: academic 

achievement, choice of major, drug use, smoking, drinking, teen pregnancy, criminal 

activity (Sacerdote, 2011, 2014). The main conclusion is that peer effects on schooling 

achievement are of modest size and context specific, while peer effects on social 

behaviors are larger. Regarding the influence of peers on beliefs and attitudes, Boisjoly 

et al (2006) and Finseraas and Kotsadam (2017) show that exposure to people of different 

race changes attitudes towards ethnic minorities. Boisjoly et al (2003) find that contact 

with high-income people reduces agreement with the statement “wealthy people should 

pay more taxes”.  

Here we investigate whether the change in teammates’ beliefs affects the change in the 

participant’s beliefs by estimating the following model: 

𝑦𝑖 = 𝛿 + 𝛾�̅�−𝑖 + 𝜃1𝑋′
𝑖 + 𝜃2�̅�′

−𝑖
+ 𝑢𝑖                 (3) 

where yi is the change in beliefs of student i, taking values between –4 and 4; �̅�−𝑖 is the 

average change in beliefs in her peer group –her team– excluding her own change; Xi is 

a vector of the student’s characteristics; and �̅�′
−𝑖 is a vector of the peers’ average 

background characteristics (proportion of females and average CAT grade in her team).  

The main challenge in the estimation of peer effects, 𝛾 , is identification. According to 

Manski (1993), three issues arise in the estimation of equation (3): (i) the “reflection 

problem”, that is, peers’ behavior affects student’s behavior and vice versa (endogeneity 

bias); (ii) the non-random allocation of students to the peer group (“correlated effect”), 

that is, people self-select into her reference group, which usually yields an upward biased 

estimate of the peer effect; (iii) peers’ background characteristics may affect peers’ 

behavior, which makes difficult to separately identify 𝛾 and 𝜃2 (“contextual effect”). The 

main parameter of interest is 𝛾, the endogenous peer effect, because it has the potential 

to create a social multiplier, which in turn is a parameter of policy interest: any policy 

that affects individual behavior would have multiplying effects on the society through the 

endogenous peer effect. However, due to the difficulty to identify 𝛾 most papers interpret 

the estimation of the peer effect in a broad sense, including both the endogenous and the 

contextual effects (Sacerdote, 2011). 
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In our case, participants in the field and in the laboratory are randomly allocated to teams 

within classroom or session. Students do not self-select into teams to work on the 

refutation text with their chosen mates. Random allocation to peer groups allows dealing 

with the bias from the correlated effect mentioned above. However like most previous 

literature, we cannot separately identify 𝛾 and 𝜃2, and in our data we do not have an 

instrument to deal with the endogeneity bias. The estimated effect thus should be 

interpreted in a broad sense and not causally. 

In the case of the field we estimate specification (3) for compliers, since these are the 

students who participated in the refutation text session. The total number of teams is 85, 

with teams of three or four students. In the regression we also include a dummy variable 

taking value one if the team has more than three students. In the laboratory we estimate 

equation (3) for the treated in the group treatment condition, where there are 20 teams of 

three participants each. Table 6 shows the estimated peer effect in the field (Panel A) and 

in the laboratory (Panels B and C, immediate and delayed responses respectively), 

without and with controls. We do not find evidence that a participant’s belief change is 

significantly correlated with the change of their peers, either in the field or in the 

laboratory. However in the laboratory the magnitude of the coefficients is larger, 

especially for the delayed change, which may suggest that peers’ opinions are more 

influential in the laboratory. This may indicate that students in the laboratory pay more 

attention to the task and engage more seriously in the discussion. The average CAT grade 

of team members other than the participant is significant and negatively correlated with 

the change in beliefs. A potential explanation is that team members with higher academic 

achievement have a negative influence on the participant’s change in beliefs because they 

may use better arguments in support of their misconception to convince others. 

[Table 6 here] 

6.5 Change in beliefs and cognitive performance tests  

The results just described show that resistance to change the misconceived belief is quite 

strong. What factors might explain this resistance? As discussed in section 4 certain 

cognitive factors may provide an explanation: the propensity to experience confirmation 

bias (hypothesis 4) and the propensity to engage in reflective versus intuitive thinking 

(hypothesis 5).  
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To explore the role of these cognitive factors, we first look at their correlation with the 

change in beliefs in the laboratory, where we collect this information. Starting with 

confirmation bias, we compute Wason task (WT) scores as the percentage of correct 

responses to the three questions. Most participants (about 80%) did not provide a correct 

answer to any of them. The mean score at the beginning of the first session is 9% for the 

control and individual treatment conditions, and 6% for the group treatment.22 Panel A in 

Table 7 shows the partial correlation between the Wason score measured in the first 

session and the immediate change in beliefs. Each column in the panel represents a 

separate regression, without and with control variables, for each treatment condition. 

Focusing on the regressions with controls, the WT only is significant and positive in the 

control group: higher scores are correlated with a change away from the misconception 

(column (2)). Estimates in Panel B show that the delayed changes in beliefs are not 

significantly correlated with Wason scores measured in the second session for any 

treatment condition.  

Panel C in Table 7 shows the correlation between the delayed change in beliefs and the 

cognitive reflection test (CRT) score; recall that this test was only used in the second 

session. We compute the score as the percentage of correct answers over the nine 

questions included in the CRT. The mean percentages are 40% for the control group, 43% 

for the individual treatment, and 45% for the group treatment. The CRT is positively 

correlated with the changes in beliefs for the control group (column (2), but not for the 

individual and group treatments.  

The pairwise correlation between CRT scores and Wason scores is very small (0.08) and 

not significant, suggesting that both measures capture different cognitive traits. When we 

include both measures jointly in the regression of the delayed change in beliefs, 

conclusions do not change (see Panel D in Table 7). CRT is positively correlated with the 

change in beliefs for the control group only and WT is not significantly correlated. 

Overall, these results suggest that a higher propensity to reflection is related to the change 

of beliefs, in the direction of decreasing the misconception, in the control group only. 

[Table 7 here]  

                                                           
22 This is in line with the outcome reported in Wason (1977).  
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The fact that the CRT and WT are significant in some instances in the control but not in 

the treatments suggests that the refutation text may reduce the role of cognitive factors in 

the change in beliefs among the treated. We therefore estimate equation (1) for the 

delayed change in beliefs adding both cognitive measures and their interaction with the 

treatment: 

y
i
=a +b

1
D

i
+b

2
CRT

i
+b

3
D

i
CRT

i
+b

4
WT

i
+b

5
D

i
WT

i
+e

i  (4)
 

Table 8 reports the results. For ease of comparison, columns (1) and (4) reproduce 

baseline results from columns (8) and (12) in Table 2. In all specifications we include the 

same set of control variables as in Table 2. In the case of the individual treatment, we do 

not find cognitive factors to be directly related to the change in beliefs (column (2)); the 

treatment effect is non-significant and close to the baseline. In column (3) we include the 

interaction terms of the treatment with the WT score and with the CRT score. The 

estimated coefficients of the CRT and its interaction are significant, with a positive effect 

on the control group (1.73), but a negative net effect on the treated (-0.64). WT remains 

not significant and its interaction term is not significant either.  

[Table 8 here]  

In the model with interactions specified in (4) the marginal effect of the treatment for 

individual i varies with the values of CRT and WT scores as follows:  

marginal effect
i
= b

1
+b

3
CRT

i
+b

5
WT

i    (5)
 

At the means of CRT and WT, the marginal effect is 0.10, close to the baseline effect.  

Figures 3A and 4A show how the marginal effect of the individual treatment varies with 

the WT and CRT score, respectively (with the other score at its sample mean). First, the 

marginal effect does not change over the range of the WT score. Second, the marginal 

effect is higher the lower the level of the CRT, while it becomes negative for individuals 

that are more reflective although the precision of the estimates falls quickly as the CRT 

score rises.  

In the group treatment case, the estimated coefficient of the CRT is significant and 

positive, while the Wason score is not (column (5) in Table 8). Interactions of these 

variables with the treatment are not significant, suggesting that the treatment effect does 

not vary across treated participants with different cognitive scores (column (6)). These 
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findings indicate that a higher CRT score is related with the change away from the 

misconception for both the control and the treated participants. At the sample means of 

CRT and Wason scores, the treatment effect is 0.18, slightly smaller than the baseline 

estimate in column (4). The marginal effect of the group treatment seems to become 

negative for higher WT scores; however the precision of the effect is very low as shown 

by the wide confidence interval (Figure 3B). The marginal effect of the treatment over 

the range of CRT shows a similar but less pronounced pattern as in the individual 

treatment (Figure 4B).  

The bottom line is that to the extent that the Wason score captures the propensity to 

experience confirmation bias, our results in the laboratory do not support hypothesis 4. 

We do not find evidence that confirmation bias is directly related to the change in beliefs 

nor that it interacts with the treatment, either in the individual or in the group treatments.23  

The CRT, however, directly affects the ability to change beliefs in the three conditions. 

In the individual treatment the refutation text has on average a positive effect of 0.10 but 

this hides that the effect is higher for more intuitive participants and lower for more 

reflective individuals. This suggests that the individual treatment would offset the lower 

ability to change of less reflective individuals. In the group treatment the refutation text 

has a larger overall effect of 0.18 and does not vary as much with the CRT levels. This 

suggests that in the group treatment the refutation text would help everybody change, 

independently of his or her CRT score. These findings provide some support in favor of 

the refutation text being more effective when combined with the team discussion. Our 

results do not support the positive correlation posited in hypothesis 5, but rather challenge 

it. This is in line with the finding from peer regressions that team members with higher 

academic achievement have a negative influence on a participant’s change in beliefs. 

Such team members may be more reflective and may be able to use better arguments in 

support of their misconception to convince others. 

A potential explanation for the finding that the refutation text is less persuasive for 

participants with high CRT scores is that they may be less likely to hold the 

misconception to start with, so they do not change their view. To explore this possibility, 

we regress initial beliefs on CRT and control variables by treatment condition (results are 

available upon request). We do not find evidence that the CRT score is significantly 

                                                           
23 Findings are robust to using Wason scores measured at the beginning of the first session. 
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related to initial beliefs, suggesting that this explanation is not plausible in our case. An 

alternative explanation may be that more reflective participants are more resistant to 

change (Kahan et al. 2017). Unfortunately we cannot test this possibility with our data.  

 

6.6. Emotions  

Recent evidence shows that emotions may affect a range of economic decisions (Guiso, 

Sapienza and Zingales, 2018; Breaban and Noussair, 2018). We first analyze whether the 

initial belief on rent controls is correlated with the intensity of anger felt by participants 

about access to housing at the beginning of the experiment –statement “I feel outraged at 

the high price of rental housing in metropolitan areas” in Table A.1. We focus on the 

intensity of emotion felt at the beginning because it is exogenous to the treatment, which 

could potentially affect the emotion in subsequent surveys.  At the beginning of the first 

session in the laboratory 77% of participants agree with the statement, while 12.8% 

disagree. Controlling for the same variables as in Table 2 and the CRT, we regress initial 

beliefs on the intensity of outrage separately for each condition. We find that individuals 

who feel more outraged tend to hold the misconception. The estimated coefficients are, 

respectively, for control, individual and group conditions, 0.26 (significant at 5%), 0.23, 

and 0.40 (significant at 1%).24 

Given this positive correlation we then explore whether the treatment effect varies with 

the intensity of outrage at the beginning of the experiment. We estimate specification (1) 

including an interaction term between the treatment and the intensity of outrage, the same 

control variables as in Table 2, and the CRT.25 Figure 5 shows how the marginal effect 

of the individual and group treatments varies with the intensity of outrage (table with 

results is available upon request). In the individual treatment the refutation text appears 

to be more effective for participants who feel more outraged by the high rents as shown 

by the positive marginal effects, although they are measured imprecisely. In contrast, the 

marginal effect becomes negative as participants feel less outraged (Panel A.1). In the 

group treatment this pattern is stronger (Panel B.1). This pattern however fades away for 

                                                           
24 Full results are available upon request. 
25 We cannot estimate an equivalent specification for the field data because the statement about the emotion 

was not included in the survey for the control cohort. 
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the delayed response, indicating that a few weeks after the treatment, the correlation 

between the outrage emotion and the change in beliefs is weaker. 

We also explore whether the treatment effect varies with participants’ initial opinions on 

income differences and on equality of opportunities. At the beginning of the first session, 

92.5% of participants believe that income differences in Spain are too high; this 

percentage is close to the response of the Spanish sample in Eurobarometer 2017.26 At 

the same time, 76.2% of participants disagree that they have equal opportunities for 

getting ahead in life like everyone else. In the Eurobarometer the percentage is 32%; this 

possibly reflects that our sample includes only young people. For each of these two 

statements on fairness perceptions, we estimate specification (1) including its interaction 

with the treatment. Estimation results do not show significant marginal effects over the 

range of values of the responses to the statements (for the sake of brevity, results are not 

shown here but are available upon request).27 

 

7. Summary and discussion  

We present the results of a field and a laboratory experiment in which we study how to 

dispel the widespread belief that rent control facilitates access of more people to 

affordable housing. In both experiments we compare the impact on beliefs of the same 

refutation text to that of alternatives. In the laboratory we also study how the impact is 

affected by whether the text is discussed in teams or not, and whether the immediate 

impact on beliefs is different from the delayed impact. In the field we only have 

measurements for the cases of team discussion and delayed impact. Furthermore, we also 

study how the impact of the intervention on beliefs is affected by several other factors.  

In the field, the refutation text on rent controls significantly reduces the incidence of the 

misconception relative to the natural benchmark of standard teaching. A few weeks after 

the intervention, the estimated magnitude of the change towards disagreeing with the 

                                                           
26 Special Eurobarometer 471, Fairness, inequality and intergenerational mobility, December 2017. 
27 In addition, in the field, we examine the correlation between the change in beliefs of compliers and the 

set of statements regarding other emotions and attitudes included in the initial survey (see Table A.2). In a 

regression including all these statements and control variables we do not find a significant correlation with 

the change in beliefs in any of the cases, except for the opinion on tax evasion. Participants who support 

fighting against tax evasion are more likely to move away from the misconception.   
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misconception relative to the benchmark amounts to 30% of the average initial response 

of students who comply with the treatment. Conditioning on initial beliefs, we find that 

the intervention induces a change among those who initially agree with the 

misconception, and that it prevents participants who initially disagree from shifting 

towards it. This is in sharp contrast to what is observed in the field control group. Thus 

in the context of an economics course the refutation text is moderately successful in 

persuading participants who hold the misconception to change their minds.  

In the laboratory we find that the same refutation text induces a change away from the 

initial misconception of a similar magnitude than in the field. However, the specific non-

refutational control text we design for the laboratory also fosters a belief change in the 

right direction well, albeit the magnitude of the change is smaller than for the refutation 

text. The estimated size of the delayed effect of the refutation text compared to the 

benchmark amounts to 15% of the initial average response of participants, which is one 

half of the estimated effect in the comparable field treatment. Due to the success of the 

control text, our estimation results do not allow us to conclude that the refutational text 

triggers a significant and larger change in beliefs than the control text in a laboratory 

setting. Additional regressions show that the change in beliefs of control participants is 

positively correlated with the field versus laboratory setting, while the change in beliefs 

of treated participants is not. This supports the idea that in the laboratory setting the 

control text is persuasive as well. 

In the laboratory we compare the immediate post-intervention treatment effect and the 

delayed treatment effect, recorded a few weeks after the intervention. The magnitude of 

the estimates is larger for the delayed change than for the immediate change. These 

estimates are not significant, however, and hence we cannot draw strong conclusions in 

this respect. We also find that the estimates of the group treatment are larger than those 

of the individual treatment, although they are not significant and thus we do not find 

compelling evidence in favor of team discussion. 

Conditioning on participants’ initial beliefs, we find that among those who initially agree 

with the misconception the refutation text does not do better, in either the individual or 

the group treatment, than the control text. This is in contrast to what we find in the field, 

possibly because in the laboratory participants in the control group pay more attention to 

the text than students do in a classroom environment, where it is easier to be distracted. 
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We interpret that in the classroom, the refutation text, by spelling out and explicitly 

labeling a belief as a common misconception and confronting it with arguments and 

evidence, increases participants’ attention. Among laboratory participants who initially 

disagree with the misconception, the delayed impact of the intervention is positive and 

stronger than the immediate one for the group but not for the individual treatment. This 

suggests that team discussion added to refutation text produces an enduring impact. We 

conjecture that having to discuss the text with others may encourage participants to pay 

more attention to the task and to engage actively in the debate, therefore leaving a longer 

imprint than the individual treatment. 

The analysis of the laboratory data adds some insights on the role of cognitive factors in 

the process of belief change and their potential interaction with the refutation text. 

Resistance to changing a misconception may be induced by confirmation bias (tendency 

to discard information that conflicts with pre-existing beliefs) or by a subject’s 

predisposition to intuitive rather than reflective thinking, or by a combination of both. In 

our study we use the Wason selection task score (WT) as an indicator of confirmation 

bias, and find that it is not correlated with the change in beliefs. This may result from the 

fact that the vast majority of participants in the experiment exhibit a high degree of 

confirmation bias according to the WT score, and therefore it does not allow 

discriminating among them.   

We do find stronger evidence that the cognitive reflection test score (CRT) is significantly 

related to the (delayed) belief change and that it influences the (delayed) treatment effects. 

In the control group, the ability to dismiss the misconception increases with the 

participants’ CRT score. In the case of the individual and the group treatments, the 

correlation is not significant, suggesting that the the refutation text mediates the influence 

of the CRT on belief change. In the individual treatment, the refutation text has on average 

a small positive effect but this masks that the effect is higher for more intuitive 

participants (lower CRT score) and lower for more reflective individuals. That is, the 

individual treatment with the refutation text would offset the lower ability to change of 

less reflective individuals. In the group treatment, the refutation text has an almost twice 

as large average effect, which does not vary much with the CRT levels. This suggests that 

in the group treatment the refutation text would help everybody shift away from the 

misconception, independently of his or her CRT score. The non-refutational text, instead, 

would be effective for participants that are more reflective. These findings provide 
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additional support in favor of the refutation text being more persuasive when combined 

with the team discussion. 

Finally, participants who feel more outraged about the high rents tend to agree that rent 

controls will have beneficial effects. When looking at the interaction of this emotion with 

the treatment effect, our results indicate that the refutation text is more persuasive than 

the control text for participants who feel strongly or are more sensitive to this issue, 

especially when they discuss the text in teams.  

 

8. Conclusions 

Misconceptions about socio-economic issues, some of them bearing on economic policies 

of current interest, are widespread. They may foster the implementation of policies that 

have detrimental effects.  Dispelling any popular misconception, whether on economic, 

health or other issues, is a challenge because people may stick to previous beliefs even if 

they are provided well-grounded scientific information that contradicts them.  

To the best of our knowledge this is the first time that an intervention based on a refutation 

text is tested in relation to an economic misconception. All in all, we interpret our results 

as indicative that the effectiveness of the refutation text relative to a non-refutational text 

may depend on the environment people find themselves in. In a setting where people 

receive information about several topics –i.e., a whole course on economic issues– 

reading and discussing an explicit refutation text on a misconception captures more their 

attention and allows some of them to confront it and incorporate, rather than reject, the 

new information. In a setting that focuses instead on a single subject –i.e., the laboratory 

environment– a non-refutational text may induce belief change almost as well on average, 

except that the latter might be less enduring and also less effective for subjects who are 

more intuitive than reflective. The proportion of those who stick to the misconception 

after the refutation text is still high in both settings, suggesting there is a lot of room for 

searching other formats that improve on it.    

While tentative, our findings provide some insights for rethinking how economic 

principles are taught as well as on how to communicate economic evidence about socially 

relevant economic issues to the general public. Delivering evidence-based information 

with a refutational emphasis, and at the same time providing alternative solutions to the 
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concerns that make subjects initially adhere to the misconception, may help in dispelling 

it more effectively than if presented in a standard non-refutational way in field 

environments. This has implications for how the communication of scientific economic 

information, whether in the media for a general audience or college textbooks, addresses 

issues, especially where there is a strong empirical support and wide expert consensus. 

Further research paths open up. Some would be exploring how the refutation text for this 

particular misconception could be improved upon; whether these results replicate in 

different places and countries; and whether other communication tools might be more 

persuasive in uprooting this misconception.  
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Figure 1. Changes in beliefs on rent controls in the field experiment 

 
Note: Positive values indicate a change away from the misconception 

 

Figure 2. Changes in beliefs on rent controls in the laboratory experiment 

Note: Positive values indicate a change away from the misconception. Immediate: Change in beliefs 

between the end and the beginning of the first session. Delayed: Change in beliefs between the beginning 

of the first session and the second session.  
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Figure 3. Marginal treatment effect at WT values 

 

 

Figure 4. Marginal treatment effects at CRT values 
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Figure 5. Marginal treatment effects at outrage values 

 

Note: Outrage statement: “I feel outraged at the high price of rental housing in metropolitan areas”. 

Values: 1 (totally agree), 2 (agree), 3 (do not know), 4 (disagree), 5 (totally disagree). 
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Tables 

Table 1. Beliefs about rent controls and change in beliefs (%) 
I. Field experiment 

 A. Initial   

 Totally 

disagree 

Disagree Agree Totally 

agree  

Do not 

know 

Sum 

disagree 

Sum 

agree 

Control 3.2 16.2 56.2 12.9 11.5 19.4 69.1 

Assigned-to-treatment 1.5 10.7 55.9 20.6 11.4 12.1 76.5 

Compliers 1.7 9.9 57.2 20.6 10.7 11.6 77.8 

 B. Delayed post-intervention 

 
Totally 

disagree 

Disagree Agree Totally 

agree  

Do not 

know 

Sum 

disagree 

Sum 

agree 

Control 5 10.6 56.5 18.8 9.1 15.6 75.3 

Assigned-to-treatment 7.0 21.0 49.6 12.1 10.3 28.0 61.8 

Compliers 7.8 21.0 50.2 10.7 10.3 28.8 60.9 

Change Control     -2.4 -3.8 6.2* 

Change Compliers     -0.4 17.3*** -16.9*** 

II. Laboratory experiment 

 A. Initial  

 Totally 

disagree 

Disagree Agree Totally 

agree  

Do not 

know 

Sum 

disagree 

Sum 

agree 

Control 0.0 10.5 50.9 33.3 5.3 10.5 84.2 

Individual treatment 1.8 10.5 52.6 22.8 12.3 12.3 75.4 

Group treatment 0.0 8.6 44.8 37.9 8.6 8.6 82.8 

 B. Immediate post-intervention 

 
Totally 

disagree 
Disagree Agree 

Totally 

agree 

Do not 

know 

Sum 

disagree 

Sum 

agree 

Control 7.0 24.6 45.6 17.5 5.3 31.6 63.2 

Individual treatment 5.3 22.8 42.1 12.3 17.5 28.1 54.4 

Group treatment 5.2 25.9 48.3 12.1 8.6 31.0 60.4 

Change Control     0.0 21.1*** -21.1** 

Change Individual treat.     5.3 15.8** -21.1** 

Change Group treat.     0.0 22.4*** -22.4*** 

 C. Delayed post-intervention 

 
Totally 

disagree 
Disagree Agree 

Totally 

agree 

Do not 

know 

Sum 

disagree 

Sum 

agree 

Control 3.5 21.1 47.4 21.1 7.0 24.6 68.4 

Individual treatment 1.8 22.8 49.1 7.0 19.3 24.6 56.1 

Group treatment 0.0 25.9 48.3 12.1 13.8 25.9 60.4 

Change Control     1.8 14.0** -15.8** 

Change Individual treat.     7.0 12.3* -19.3** 

Change Group treat.     5.2 17.2** -22.4*** 

Note: Sample sizes in Panel I: 340 in Control, 272 in Assigned-to-treatment, 243 in Compliers. Sample 

sizes in Panel II: 57 in Control; 57 in Individual treatment; 58 in Group treatment. Immediate post-

intervention: answers immediately after receiving treatment (end of first session). Delayed post-

intervention: answers some weeks after treatment. “Change” rows: Difference between % of students 

answering a given level of agreement in the corresponding final survey and in the initial survey. 

Significance levels of t-tests: *10%, **5%, ***1%.
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Table 2. Estimation Results 
 Field Laboratory 

     Individual Treatment Group Treatment 
 

OLS IV OLS IV 
Immedia

te 

Immedia

te 

Delayed Delayed  Immedia

te 

Immedia

te 

Delayed Delayed 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Treatment 0.63*** 0.66*** 0.61*** 0.64*** -0.14 -0.32 0.02 0.11 0.11 0.09 0.20 0.29 

 [0.00] [0.00] [0.00] [0.00] (0.26) (0.31) (0.24) (0.28) (0.24) (0.24) (0.24) (0.23) 

Age
a
   -0.26* -0.26*  0.12  0.17  0.10  0.19* 

   [0.09] [0.08]  (0.12)  (0.12)  (0.09)  (0.10) 

Female   0.06 0.07  0.60**  0.18  0.56**  0.21 
   [0.55] [0.55]  (0.29)  (0.28)  (0.25)  (0.26) 

CAT grade   0.13** 0.13**  0.09*  -0.01  0.08*  0.03 
   [0.02] [0.02]  (0.05)  (0.06)  (0.05)  (0.05) 

Scholarship   -0.07 -0.07  0.37  0.16  0.12  0.10 

   [0.48] [0.49]  (0.28)  (0.28)  (0.26)  (0.27) 

Nonspanish   -0.23 -0.24  0.18  -0.72  -1.77***  -1.01 

   [0.29] [0.31]  (0.94)  (0.63)  (0.65)  (0.79) 

Retaker   0.12 0.13         

   [0.25] [0.25]         

Law    0.47** 0.46**         

   [0.03] [0.02]         

Economics   0.28 0.28         

   [0.12] [0.11]         

Health       0.37  0.09  0.59**  0.55* 
      (0.36)  (0.28)  (0.28)  (0.28) 

Engineerin

g 
     1.27***  0.80*  0.92*  1.15*** 

      (0.47)  (0.44)  (0.49)  (0.42) 

Science       1.29**  0.83*  1.27***  0.68** 
      (0.56)  (0.49)  (0.36)  (0.29) 

Humanities       0.54  0.40  0.97**  1.04* 
      (0.40)  (0.41)  (0.38)  (0.54) 

Constant -0.13 -0.14 -1.30** -1.31** 0.65*** -3.46 0.46** -3.25 0.65*** -3.02 0.46** -4.19** 
 [0.31] [0.30] [0.02] [0.02] (0.17) (2.46) (0.18) (2.25) (0.17) (1.95) (0.18) (1.95) 

N 612 612 610 610 114 114 114 114 115 115 115 115 

R2 0.05 0.05 0.08 0.08 0.00 0.14 0.00 0.09 0.00 0.23 0.01 0.15 

Note: Dependent variable is belief change and takes values between -4 and 4; positive values indicate a change away from 

the misconception. In field regressions the sample includes control and assigned-to-treatment observations. In brackets we 

report p-values obtained with wild cluster bootstrap restricted (with Webb weights for the auxiliary random variable). In 

laboratory regressions, the sample includes control and corresponding treatment observations. Robust standard errors are 

reported in parentheses. Significance levels: *10%, **5%, ***1%. 
a
In field regressions “age” is a dummy variable that takes 

value 1 if the student is 18 years old and 0 otherwise. 
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Table 3. Field vs laboratory setting 

 (1) (2) 

 Treated  Control  

Laboratory 0.15 0.60*** 

 (0.18) (0.19) 

Constant 0.50*** -0.14* 

 (0.09) (0.07) 

N 301 397 

R2 0.00 0.02 

Note: Dependent variable is the change between beliefs at  the 

second session (laboratory) or end of semester (field) and initial 

beliefs. Robust standard errors in parentheses. Significance 

levels: *10%, **5%, ***1%. 
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Table 4. Transition matrices 
 A. Field 

Initial belief Agree Don’t know Disagree Total  
Agree 79.1  8.5  12.3  100 Control 
 65.1  9.5  25.4  100 Compliers 
      

Don’t know 69.2  20.5  10.3  100 Control 
 57.7  15.4  26.9  100 Compliers 
      

Disagree 65.1  4.6  30.3  100 Control 
 35.7  10.7  53.6  100 Compliers 
 
 B. Laboratory: Immediate change 

Initial belief Agree Don’t know Disagree Total  

Agree 68.8  2.1  29.2  100 Control 

 55.8  20.9  23.3  100 Individual 

 62.5  10.4  27.1  100 Group 

      

Don’t know 33.3  33.3  33.3  100 Control 

 57.1  14.3  28.6  100 Individual 

 60.0  0.0  40.0  100 Group 

      

Disagree 33.3  16.7  50.0  100 Control 

 42.9  0.0  57.1  100 Individual 

 40.0  0.0  60.0  100 Group 

 
 C. Laboratory: Delayed change 

Initial belief Agree Don’t know Disagree Total  

Agree 70.8  2.1  27.1 100 Control 

 65.1  16.3  18.6  100 Individual 

 66.7  14.6  18.8  100 Group 

      

Don’t know 33.3  66.7  0.0   100 Control 

 42.9  42.9  14.3  100 Individual 

 40.0  0.0  60.0  100 Group 

      

Disagree 66.7  16.6  16.7  100 Control 

 14.3  14.3  71.4  100 Individual 

 20.0  20.0  60.0  100 Group 

Note: In the field, the sample size of the control group is 340; the sample size of the complier group is 243. 

In the laboratory, sample sizes are 57 in control group; 57 in individual treatment, and 58 in group treatment. 
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Table 5. Treatment effect conditional on initial belief 
 (1) (2) (3) 

 Agree Do not know Disagree 

 A. Field: IV estimates 

Treatment 0.29*** 0.20 0.50* 

 [0.00] [0.57] [0.10] 

N 441 70 99 

    

 B. Laboratory: Individual treatment 

Immediate effect 0.03 -0.46 -0.59 

 (0.18) (0.45) (0.50) 

Delayed effect -0.04 0.09 0.71 

 (0.18) (0.42) (0.72) 

N 91 10 13 

    

 C. Laboratory: Group treatment 

Immediate effect 0.02 0.28 -0.05 

 (0.18) (0.68) (0.86) 

Delayed effect -0.05 0.28 1.29** 

 (0.17) (0.79) (0.45) 

N 96 8 11 

Notes: Dependent variable is belief change, taking values between -2 

and 2. We aggregate totally disagree and disagree into one category, 

totally agree and agree into another. Positive values indicate a change 

away from the misconception. Field estimates: Regressions include 

control variables as in Table 2. In brackets we report p-values obtained 

using wild bootstrap restricted (with Rademacher weights for the 

auxiliary random variable). Laboratory estimates: regressions include 

only CAT grade as control because of the small sample sizes. Robust 

standard errors are in parentheses. Significance levels: *10%, **5%, 

***1%. 
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Table 6. Change in beliefs and Peer Effects 
 (1) (2) (3) 

 A. Field 

Peers 0.06 0.06 0.06 

 [0.61] [0.63] [0.64] 

Average CAT grade in team   -0.02 

   [0.67] 

% female in team   0.02 

   [0.96] 

Participant characteristics No Yes Yes 

N 243 243 243 

R2 0.00 0.08 0.08 

    

 B. Laboratory: Group Immediate  

Peers 0.24 0.13 0.12 

 (0.16) (0.13) (0.13) 

Average CAT grade in team   -0.06 

   (0.10) 

% female in team   -0.01 

   (0.64) 

Participant characteristics No Yes Yes 

N 58 58 58 

R2 0.03 0.27 0.27 

    

 B. Laboratory: Group Delayed 

Peers 0.29** 0.25 0.18 

 (0.14) (0.15) (0.15) 

Average CAT grade in team   -0.18** 

   (0.08) 

% female in team   -0.24 

   (0.57) 

Participant characteristics No Yes Yes 

N 58 58 58 

R2 0.05 0.27 0.31 

Note: The set of participant characteristics is the same as in Table 2. In 

the field regressions we include a dummy variable that indicates 

whether the number of team members is four instead of three. In 

brackets we report p-values obtained using wild bootstrap restricted 

(with Rademacher weights for the auxiliary random variable). In the 

laboratory regressions, robust standard errors in parentheses. 

Significance levels: *10%, **5%, ***1%. 
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Table 7. Change in beliefs and cognitive performance in the laboratory 
 Control group Individual treatment Group treatment 

 (1) (2) (3) (4) (5) (6) 

  

 A. Immediate change 

Wason 1.32 1.01* -1.34 -1.44 -0.08 -0.34 

 (0.87) (0.60) (1.08) (1.21) (1.09) (0.87) 

       

R2 0.04 0.56 0.03 0.17 0.00 0.26 

       

 B. Delayed change 

Wason -0.69 -0.50 -0.69 -0.49 -0.75 -0.82 

 (1.11) (1.25) (0.80) (0.82) (0.52) (0.58) 

       

R2 0.01 0.24 0.01 0.18 0.01 0.25 

       

 C. Delayed change 

CRTa 1.56* 1.79** 0.23 -0.80 1.13* 1.17 

 (0.88) (0.89) (0.91) (1.02) (0.63) (0.85) 

       

R2 0.05 0.27 0.00 0.18 0.05 0.27 

       

 D. Delayed change 

Wason -0.94 -0.60 -0.67 -0.71 -1.21* -0.91 

 (0.95) (1.15) (0.80) (0.78) (0.61) (0.68) 

CRT 1.68* 1.83* 0.12 -1.05 1.41** 1.23 

 (0.89) (0.94) (0.90) (1.04) (0.62) (0.84) 

       

Control variables No Yes No Yes No Yes 

N 57 57 57 57 58 58 

R2 0.07 0.28 0.01 0.20 0.08 0.28 

Note: Each column in each panel represents a separate regression. Dependent variable is belief change and 

takes values between -4 and 4; positive values indicate a change away from the misconception. Results 

with control variables include the same set of explanatory variables as in Table 2. aCRT: Cognitive 

Reflection Test. Robust standard errors are in parentheses. Significance levels: *10%, **5%, ***1%. 
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Table 8. Change in beliefs, treatments and cognitive scores (delayed effect) 
 Individual Treatment GroupTreatment 

 (1) (2) (3) (4) (5) (6) 

 Baseline   Baseline   

Treatment 0.11 0.08 1.11* 0.29 0.17 0.54 

 (0.28) (0.28) (0.61) (0.23) (0.22) (0.48) 

CRTa  0.57 1.73*  1.47** 1.87** 

  (0.73) (0.89)  (0.60) (0.85) 

Wason  -0.73 -0.96  -1.07 -0.67 

  (0.71) (1.13)  (0.73) (1.09) 

Treat.*CRT   -2.37*   -0.68 

   (1.37)   (1.08) 

Treat.*Wason   0.07   -0.80 

   (1.41)   (1.30) 

       

Age 0.17 0.18 0.21* 0.19* 0.19* 0.20** 

 (0.12) (0.11) (0.11) (0.10) (0.10) (0.10) 

Female 0.18 0.25 0.21 0.21 0.32 0.34 

 (0.28) (0.30) (0.30) (0.26) (0.25) (0.25) 

CAT grade -0.01 -0.01 -0.03 0.03 -0.00 -0.01 

 (0.06) (0.06) (0.06) (0.05) (0.06) (0.06) 

Scholarship 0.16 0.19 0.11 0.10 0.10 0.05 

 (0.28) (0.30) (0.31) (0.27) (0.27) (0.29) 

Nonspanish -0.72 -0.57 -0.71 -1.01 -0.65 -0.70 

 (0.63) (0.59) (0.48) (0.79) (0.77) (0.75) 

Health 0.09 0.06 -0.07 0.55* 0.39 0.39 

 (0.28) (0.28) (0.29) (0.28) (0.29) (0.29) 

Engineering 0.80* 0.73* 0.78* 1.15*** 1.03** 1.08** 

 (0.44) (0.44) (0.43) (0.42) (0.43) (0.43) 

Sciences 0.83* 0.74 0.61 0.68** 0.49 0.50 

 (0.49) (0.48) (0.56) (0.29) (0.35) (0.33) 

Humanities 0.40 0.31 0.20 1.04* 0.86 0.87 

 (0.41) (0.42) (0.43) (0.54) (0.53) (0.55) 

Constant -3.25 -3.39 -4.27** -4.19** -4.39** -4.68** 

 (2.25) (2.20) (2.06) (1.95) (1.99) (1.94) 

N 114 114 114 115 115 115 

R2 0.09 0.11 0.14 0.15 0.21 0.21 

Note: Dependent variable is belief change and takes values between -4 and 4; positive values indicate a 

change away from the misconception. Columns (1) and (4) show baseline estimates from Table 2. aCRT: 

Cognitive Reflection Test. Robust standard errors in parentheses. Significance levels: *10%, **5%, ***1%. 
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Appendix A. The statements 

Table A.1 contains all the statements used in the surveys. Subjects had to indicate their 

degree of agreement with the statement according to a 5-point scale: totally disagree; 

disagree; do not know; agree; totally agree. There is only one exception (Innate ability vs 

Effort), where the responses are: only effort, more on effort than on innate ability; equally on 

both; less on effort than on innate ability; only innate ability.  

Table A.1. Statements used in the surveys 

Statement 

Rent control 

Establishing rent controls, such that rents did not exceed a certain amount of money, would 

increase the number of people who have access to housing facilities. 

Minimum wage 

Raising the minimum wage from 650€ to 800€ per month would increase employment. 

Mistrust Statistics 

Economic statistics do not reflect, in general, the true economic situation.  

Fare evasion 

Skipping public transportation fares may be justified in some cases.  

Tax evasion 

Prosecution of tax evasion should be increased, since taxes finance health, education, pensions 

and other social expenditures. 

Buying home country 

If the home government bought only home products, employment would increase. 

Innate ability vs Effort 

To understand and master a subject, how much depends on effort and how much on innate 

ability?  

Value of personal experiences 

I believe my personal experiences allow me to understand many economic issues of our society. 

Methods in Social Sciences 

Social sciences are not based on the same scientific method as natural sciences. 

Concern use of math 

I am worried about the weight math may have in my degree  

Outrage with respect to housing 

I feel outraged at the high price of rental housing in metropolitan areas 

Lectures touch on real issues 

I think that lectures touch on real issues about our society  

Learned unexpected content 

This course (principles of economics) has taught me unexpected things 

Difficult course due to math 

It is hard for me to understand this subject (economics) because of the use of math. 

Differences in income 

Nowadays in Spain the differences in people’s incomes are too great  

Source: European Eurobarometer 2017 

Equal opportunities 

Nowadays in Spain I have equal opportunities for getting ahead in life, like everyone else 

Source: European Eurobarometer 2017 
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Table A.2 indicates whether and when the statement is introduced in the field and in the 

laboratory experiment.  

Table A.2. Statements included in each survey 

 Field experiment Laboratory experiment 

 Control 
Treatment, 

beginning 

Treatment, 

end 

Session 1, 

beginning 

Session 

1, end 

Session 

2 

Economic statements       

Rent Control x x x x x x 

Minimum Wage x x x x x x 

Buying home country x x x x x x 

Emotions and attitudes:       

Mistrust Statistics  x x x x x 

Fare evasion  x x x x x 

Tax evasion   x x x x x 

Innate ability vs effort  x   x  

Value of personal experiences  x  x  x 

Methods in Social Sciences  x  x  x 

Concern use of math  x   x  

Outrage with respect to housing  x  x x x 

Lectures touch on real issues   x    

Learned unexpected content   x    

Difficult course due to math   x    

Differences in income    x x x 

Equal opportunities    x x x 

       

Wason Task    x  x 

Cognitive Reflection Test      x 
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Appendix B. The texts 

(Excerpt) 

B.1 The refutation text 

THE MARKET FOR RENTAL HOUSING 

Or how things are often more complex than they seem 

 

1. Introduction 

Government intervention in the market usually aims at improving the society’s well-

being. However, government regulation sometimes produces outcomes that differ from 

the initially planned effects. 

[…] 

 

2. Thinking slowly...  

Price controls are highly controversial in public debates. Many people believe that 

regulating prices is a simple way of guaranteeing a certain level of income for everybody, 

or of guaranteeing the ability to consume certain goods and services.  

 

Let us think more deeply about it and ask ourselves the following questions: 

1. Are we sure that everybody will benefit from imposing a price floor or a price 

ceiling? 

2. If not everybody is better off, who are the winners and who are the losers? 

3. Is it possible that undesired and negative effects arise from a price ceiling? 

4. Are there alternative policies that enable people to have access to the good or 

service? 

These are some important questions that we need to consider when we think about the 

consequences of the price controls in competitive markets. 

In practice, despite the good intentions of price controls, in many countries this type of 

policy did not solve the problem of lack of access to certain goods and services because 

this problem is after all related to how income is distributed across the population. Price 

controls can, on the contrary, create more serious problems. The supply and demand 

analysis of competitive markets is a useful tool to understand and anticipate the effects of 

price controls. 

Does this mean that we cannot do anything? Not at all. What alternative policies can we 

use? Below we will see some examples. 

 

3.  The housing rental market: facts and reasoning 

 

[A description of rental prices by neighborhood in Barcelona or Valencia follows] 

 

What do we know about the real effects of this policy in these cities?  

1. Research shows that in Stockholm and other cities there are long waiting lists 

of people that want an apartment for rent; that is, lines have appeared. People in 

Stockholm have to wait around 10 years to have an apartment (see, among others, 

the work by researchers Andersson and Soderberg, 2012). This means that many 

people cannot access an apartment for rent when they need it, since apartments 

are allocated first to people who have been in the waiting list for a longer time. 
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These people are not always the ones who need the apartment the most at a given 

time. 

[Further evidence on negative effects is provided] 

 

These types of problems frequently appear in all the cities that impose rent 

ceilings. For this reason researchers study and propose policies other than price 

ceilings that avoid the previous negative effects and that really benefit the lowest 

income families. Some examples are: 

 

[A list of alternative policies follows] 

 

4. Discussion (answer the questions in the template provided) 

Using the information provided in the previous sections and your own knowledge on the 

topic, answer the following questions. Reason your responses. 

[Three questions] 

 

 

B.2 The non-refutational text for the laboratory 

 

1. Introduction: buyers, sellers and markets. 

Economists use the supply and demand model to analyze the workings of markets. In 

every market of a good or a service there are always two sides: the buyers (the people 

who wish to buy the product) and the sellers or producers (the people or companies that 

supply the product).  

 

On the buyers side, and given the income of each of them, as the price of a good goes 

down, the quantity demanded increases. This relation is known as the market demand. 

One can visualize graphically the relation between price and quantity. For example, in 

Panel A of the figure… 

[Standard demand graph follows] 

 

On the sellers side, as the price of a good goes up the quantity supplied increases, either 

because more sellers appear for whom it is worth selling, or because each of them wants 

to sell a larger quantity of the good. This relation between price and quantity supplied is 

known as market supply. One can visualize graphically….  

 

In a market without public regulation, prices will go up if there is scarcity and will go 

down if there is too much of the product, and a final price will be reached at which the 

number of buyers and sellers will be the same. This price is called the equilibrium price 

and at this price the quantity that buyers want to buy and the quantity that sellers want 

to sell coincides exactly. Panel C in the figure below… 

[Graph follows] 

 

2. Public intervention: price controls. 

Market regulation by public institutions in principle has the objective of improving the 

welfare of society. Sometimes, however, the effects that these decisions have may not 

be those initially desired. 
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Normally price controls are imposed when governments or city halls consider that the 

market price of a good or service is too high or too low, hurting either buyers or sellers. 

 

There are two types of price controls: minimum prices, which impose a legal minimum 

for the purchase/sale of a good (it is not legal to sell at a lower price), and maximum 

prices, that establish a legal maximum for the purchase/sale of a good (it is not legal to 

sell at a higher price). 

 

To understand the workings of price controls and how they influence market results let 

us start by, for example the market for bread. 

…. 

 

This bound is typically fixed in a way that the maximum price is lower than the 

equilibrium price in the market for bread (remember what has been explained above 

about supply, demand and the equilibrium price of a market. The objective of this 

policy is to make a loaf of bread more affordable so that everybody can buy this 

product. 

 

What are the effects of fixing a maximum price? On the supply side some sellers consider 

that the maximum price is too low and react by taking bread from the market. They can 

also decide to produce bread of lower quality (with worse flours for example). On the 

demand side the maximum price encourages more people to buy bread every day (instead 

of buying it from time to time). Hence, as time goes by, the quantity of bread loafs 

supplied tends to fall and the quantity of bread loafs demanded tends to increase. The 

results is scarcity of bread loafs. 

 

 

Rent control is another common example of a maximum price. In many cities local 

government imposes a cap on rents that the lessor (housing owners) can charge the 

tenants. This cap is typically fixed such that the maximum price is below the equilibrium 

price of the rental housing market. Just like in the case of bread, fixing a maximum price 

for rents generates scarcity of rental housing. 

 

[ A textbook problem follows] 
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Appendix C. Data description 

 

Table C.1. Field. Students taking the survey 

 Cohort 2015 Cohort 2017 
 Students   Students   

Only beginning of semester 128 25.2 103 25.8 

Only end of semester 40 7.9 24 6.0 

Both surveys 340 66.9 272 68.2 

Total sample size 508 100 399 100 

 

Table C.2. Field. Demographic characteristics of students who answered both surveys (%)  

 Cohort 2017 Cohort 2015 t-test 

 (1) (2) (3) (4) (5) (6) 

 Assigned to 

treatment 

Treated 

(compliers) 

Non treated 

(non-compliers) 

Control Difference 

(4) – (1) 

Difference  

(3) – (2) 

Female 47.1 49.4 27.6 47.9 0.8 -21.8** 

Age: 18 when enrolled 70.2 70.7 65.5 62.1 -8.1** -5.2 

Average CAT grade 9.2 9.2 9.0 9.2 0.0 -0.2 

 (1.5) (1.5) (1.2) (1.3)   

Non-Spanish citizen 9.6 8.6 17.2 6.2 -3.4 8.6 

Retaker 2.6 1.6 10.3 4.1 1.5 8.7** 

Receives a scholarship 30.5 30.9 27.6 39.4 8.9** -3.3 

Average course grade  5.4 5.5 4.2 5.7 0.3** -1.3*** 

 (1.8) (1.7) (2.1) (1.6)   

Track of origin:       

High school 81.9 82.6 75.9 74.7 -7.2** -6.7 

Vocational school 12.6 12.4 13.8 15.9 3.3 1.4 

Other 5.5 5.0 10.3 9.4 3.9* 5.3 

Major:        

Business + Law 21.7 20.6 31.0 19.1 -2.6 10.4 

Business 26.1 27.1 17.3 37.7 11.6*** -9.8 

Economics 22.1 19.8 41.4 23.8 1.7 21.6*** 

Law/Labor Relations 30.1 32.5 10.3 19.4 -10.7*** -22.2** 

       

N 272 243 29 340   

Number of classes 5   6   

Note: CAT refers to the College Admission Test. Standard deviation in parentheses. Significance levels: 

*10%, **5%, ***1%. 

 

 

Table C.3. Field. Assignment to treatment and Treatment compliance 

 Assigned to 

control (Z = 0) 

Assigned to 

treatment (Z = 1) 

Total number of 

students 

Compliers (D = 1) 0 243 243 

Non-compliers (D = 0) 340 29 369 

Total students 340 272 612 
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Table C.4. Laboratory. Demographic characteristics of students who attended 

both sessions 

    t-test 

 (1) (2) (3) (4) (5) 

 Control Individual Group 
Difference 

(1) – (2) 

Difference 

(1) – (3) 

Female 57.9 71.9 70.7 -14.0 -12.8 

Age 19.5 18.8 19.3 0.8*** 0.3 

 (1.6) (0.8) (1.1)   

CAT grade 9.8 10.5 10.1 -0.7 -0.4 

 (2.5) (2.4) (2.1)   

Non-Spanish 1.8 5.3 5.2 -3.5 -3.4 

Receives a scholarship 12.3 17.5 24.1 -5.3 -11.9 

      

Track of origin      

High School 91.2 93.0 93.1 -1.8 -1.9 

Vocational school 8.8 7.0 5.2 1.8 3.6 

Other 0.0 0.0 1.7 0.0 -1.7 

      

Major      

Health 33.3 45.6 34.5 -12.3 -1.2 

Engineering 12.3 22.8 12.1 -10.5 0.2 

Science 12.3 7.0 19.0 5.3 -6.7 

Social sciences 26.3 12.3 29.3 14.0* -3.0 

Humanities 15.8 12.3 5.2 3.5 10.6* 

      

N 57 57 58   

Note: CAT refers to the College Admission Test. Standard deviation in parentheses. Significance levels: 

*10%, **5%, ***1%.  
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Appendix D. Other estimation results 

 

Table D.1 Field. Estimation results by major 

 IV-Law IV-Econ IV-Bus 

Treatment 0.63* 0.34 0.74*** 

 [0.09] [0.27] [0.01] 

Age 18 -0.27 -0.36** -0.22 

 [0.39] [0.02] [0.43] 

Female 0.09 -0.25 0.15 

 [0.84] [0.54] [0.13] 

Retaker 0.13 -0.16 0.23 

 [0.80] [0.41] [0.53] 

CAT grade 0.16 0.28 0.01 

 [0.18] [0.17] [0.92] 

Scholarship -0.02 -0.04 -0.12 

 [0.83] [0.95] [0.38] 

Nonspanish -0.67 -0.15 -0.05 

 [0.21] [0.50] [0.91] 

Constant -1.08 -2.10 -0.21 

 [0.22] [0.17] [0.76] 

N 147 141 322 

Number of classes 4 2 5 

R2 0.06 0.09 0.08 

Note: Dependent variable is belief change and takes 

values between -4 and 4; positive values indicate a 

change away from the misconception. In brackets we 

report p-values obtained using wild bootstrap 

restricted (with Rademacher weights for the auxiliary 

random variable). We use wild bootstrap and not wild 

cluster bootstrap, like in the joint regression, because 

by field the small number of clusters is an issue (see 

MacKinnon and Webb, 2018). Significance levels: 

*10%, **5%, ***1%. 
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Robustness to change of scale.  

 

We assess whether our results are robust to grouping the two disagreement responses 

(“totally disagree” and “disagree”) into one and the two agreement responses (“totally 

agree” and “agree”) into another. Some people may tend to avoid extreme answers in 

scaled questions. In addition we want to capture the effectiveness of the refutation text on 

changing beliefs from agree or do not know to disagree, not on changing from totally 

agree to agree or from disagree to totally disagree. In the original measurement scale the 

change in beliefs can take values between –4 and 4. While a negative (positive) sign 

reveals a change towards agreeing (disagreeing) with the statement, some differences in 

the absolute value of changes may not be meaningful. To illustrate, a one unit negative 

change that results from changing from totally disagreeing to disagreeing or from 

agreeing to totally agreeing is qualitatively different from a unit change from not knowing 

to disagree. Thus, it may be more sensible to aggregate the responses into a three-point 

scale: agree, do not know, and disagree, as it avoids noise from the meaningless unit 

changes. We reestimate equation (1), where now yi takes values between –2 and 2. Table 

D.2 shows that the treatment effects are smaller than the baseline results shown in Table 

2. In the field, for instance the IV estimate falls from 0.64 to 0.44, which shows that most 

of the estimated effect is not driven by minor changes in beliefs. 
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Table D.2. Robustness to change of scale 

 Field Laboratory 

     Individual treatment Group treatment 

 OLS OLS IV IV Immediate Delayed Immediate Delayed 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Treatment 
0.43**

* 

0.42**

* 

0.45**

* 

0.44**

* 
-0.05 -0.19 0.02 0.05 0.03 -0.01 0.10 0.14 

 [0.00] [0.00] [0.00] [0.00] (0.19) (0.22) (0.18) (0.21) (0.19) (0.19) (0.18) (0.18) 

Agea  -0.08  -0.08  0.08  0.09  0.06  0.14* 

  [0.45]  [0.40]  (0.08)  (0.08)  (0.07)  (0.07) 

Female  0.05  0.05  0.38*  0.09  0.48**  0.22 

  [0.46]  [0.44]  (0.21)  (0.22)  (0.20)  (0.20) 

CAT grade  0.06*  0.09*  0.08**  0.01  0.07*  0.03 

  [0.06]  [0.06]  (0.03)  (0.04)  (0.04)  (0.04) 

Scholarship  0.03  0.03  0.42*  0.16  0.06  0.07 

  [0.66]  [0.65]  (0.23)  (0.25)  (0.22)  (0.21) 

Nonspanish  -0.15  -0.15  0.08  -0.72  

-

1.64**

* 

 -0.94 

  [0.34]  [0.33]  (0.82)  (0.50)  (0.52)  (0.64) 

Retaker  0.23  0.23         

  [0.17]  [0.17]         

Law  0.33**  0.33**         

  [0.04]  [0.04]         

Economics  0.22*  0.22*         

  [0.07]  [0.06]         

Health      0.10  -0.07  0.33  0.35 

      (0.26)  (0.21)  (0.22)  (0.22) 

Engineer      
0.99**

* 
 0.57*  0.60  0.83** 

      (0.34)  (0.32)  (0.39)  (0.33) 

Science      0.83**  0.36  
0.85**

* 
 0.40 

      (0.38)  (0.35)  (0.30)  (0.24) 

Humanities      0.25  0.12  0.42  0.48 

      (0.27)  (0.28)  (0.31)  (0.39) 

Constant -0.09 
-

0.98** 
-0.10 

-

0.99** 

0.42**

* 
-2.48 0.30** -1.69 

0.42**

* 
-2.14 0.30** 

-

3.12** 

 [0.23] [0.04] [0.22] [0.02] (0.13) (1.71) (0.14) (1.67) (0.13) (1.47) (0.14) (1.39) 

N 612 610 612 610 114 114 114 114 115 115 115 115 

R2 0.04 0.07 0.04 0.07 0.00 0.18 0.00 0.09 0.00 0.21 0.00 0.11 

Notes: We aggregate totally disagree and disagree into one category, totally agree and agree into another. 

Dependent variable is belief change and takes values between -2 and 2; positive values indicate a change 

away from the misconception. In field regressions, in brackets we report p-values obtained with wild cluster 

bootstrap restricted (with Webb weights for the auxiliary random variable). In laboratory regressions, robust 

standard errors are in parentheses. Significance levels: *10%, **5%, ***1%. 
a
In field regressions “age” is 

a dummy variable that takes value 1 if the student is 18 years old and 0 otherwise.  


