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1 Introduction

Do people react differently to the same objective information if it conflicts with, rather
than conforms to, their fundamental values? In the presence of such conflicts, numerous
observational studies document learning failures that lead to belief polarization, suggesting
a correlation between fundamental values and information acquisition.! A causal interpreta-
tion of such a correlation comes from the theory of motivated cognition: to gain psychological
utility, individuals actively distort, neglect, or deny information that contradicts their fun-
damental values (Bénabou, 2015; Bénabou and Tirole, 2011). Consequently, people with
disparate fundamental values mentally process the same information differently, and form
different beliefs.

The challenge in testing such a theory is that people with disparate fundamental values
typically also differ in other ways, such as their cognitive capacities, and they also tend to
get exposed to dissimilar information.” Therefore, to causally pin down the existence of
motivated cognition, one needs to exogenously vary individuals’ fundamental values without
altering their information sets, a task seemingly impossible in most ordinary field settings.
In this paper, we attempt to circumvent this identification challenge and test the theory
of motivated cognition by studying whether religious norms, a core aspect of fundamental
values, causally shape religious followers’ acquisition of religion-related information.

We focus on a unique empirical setting, where the month of Ramadan overlapped with
China’s extremely high-stakes College Entrance Exam (CEE) between 2016 and 2018. In
concordance with previous literature (Oosterbeek and van der Klaauw, 2013), we use com-
prehensive administrative data to document that taking the exam during Ramadan leads to
substantially worse exam performance for Muslim students. Consequently, Muslim students
who were about to take the CEE (during Ramadan) in 2018 were facing a stark conflict
between the fundamental value that Ramadan fasting is morally desirable and the empirical
evidence that the secular cost of such religious practice can be significant. With motivated
cognition, Muslim students, when thinking that they are required to fast during the CEE,
might distort the undesirable empirical evidence on how Ramadan affects exam performance,
in order to avoid feeling upset about this information.

To test this hypothesis, in 2018, we conducted a lab-in-the-field experiment among Mus-

lim students who were about to take the CEE during Ramadan. To create exogenous vari-

'For example, despite overwhelming scientific evidence, public opinion is polarized on topics such as GMO
foods (Priest, 2000), evolution (Plutzer and Berkman, 2008), and global warming (Hart and Nisbet, 2012).

2This could happen for various reasons. For example, people with different values belong to different
social groups and organizations, such that the channel through which they acquire information is different
(Cinelli et al., 2021).



ation in fundamental values, we randomly offered half of the students reading materials in
which well-respected Muslim clerics use Quranic reasoning to explain that it is permissible
for students to be exempted from fasting until after the exam. This “pro-exemption” reading
material is expected to change what is perceived by the students to be acceptable fasting

behavior (i.e., fundamental values).

Figure 1: Graphical Information
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Note: Panel 1a displays the Hui-Han CEE score gap between 2011 and 2016. Panel 1b displays the DiD
coefficients of the Hui-Han CEE gap (controlling for Track-by-Year FE), with 95% confidence intervals.
Panel 1c displays the Sino-Japanese income gap between 2011 and 2016. Panels 1a and 1c are the graphs

presented to students in our survey experiment, with English translations of the Chinese labels.



We then present these students with a previously unreleased graph, Figure la, which
shows (based on administrative data) that the CEE performance gap between Muslim and
non-Muslim students remained stable between 2011 and 2015, but suddenly enlarged sub-
stantially in 2016, when the CEE started to fall in the month of Ramadan.®? We ask the
students, in an incentivized manner, to read from this graph the magnitude of the 2016 CEE
performance gap between Muslim and non-Muslim students. It is worth noting that these
students are being asked to answer a purely objective question. In the absence of motivated
cognition, whether they “trust” or “like” the information in this graph should only affect
how they use that information to update their priors, but should not affect what information
they see from the graph.*

We find that the control students who do not receive the pro-exemption reading material
systematically misread the purely objective statistic in Figure la; on average, they under-
estimate the 2016 CEE score gap between Muslim and non-Muslim students by about 17.0%.
In contrast, among students who have read the pro-exemption article, their reading of the
same graph is significantly more accurate; they under-estimate the gap by only 9.5%, which
is a more than 44% reduction in under-estimation compared to the control students. This
treatment effect is driven by students who strictly practiced Ramadan fasting in the past,
consistent with the intuition that an exemption from fasting should not have salient impacts
on students who do not strictly fast anyway. Using a “list experiment” approach (Miller,
1984), we also provide suggestive evidence that alleviating motivated cognition makes stu-
dents better informed about the costs of Ramadan, and thus they find it more acceptable to
postpone fasting for the CEE.

There are two main confounding stories for our main intervention (pro-exemption reading
material). First, the pro-exemption reading material might make students upwardly adjust
their priors about the cost of taking the exam during Ramadan, which could in turn be
reflected in their reading of Figure 1a.® Second, the pro-exemption reading material might
occupy substantial mental bandwidth, which could make students read any graph less accu-
rately. To investigate these alternative possibilities, in our experiment, we randomly select
half of the Muslim students to not read Figure la, and instead just elicit their priors on
the cost of taking the CEE during Ramadan. We find that these students do not update

their priors after reading the pro-exemption reading material, which is inconsistent with the

3As will be explained in Section 2, the Muslim group is Hui people, and the non-Muslim group is Han
people.

4As discussed in Section 2.3, the impact of Ramadan on exam performance is likely causal, as reflected
by the event study estimates presented in Figure 1b, which compares Muslim to non-Muslim students across
time.

5This could happen either because the material contains information that is suggestive of the high cost
of Ramadan, or because it generates an experimenter demand effect.



first confounding channel. Moreover, we also ask these students to read a placebo graph
that is unrelated to Ramadan fasting (Figure 1c), and find the reading accuracy to be unaf-
fected by the pro-exemption reading material, which is at odds with the second alternative
interpretation.

This paper speaks to two strands of literature. First, it provides a direct experimental
test for motivated cognition in a field setting with potentially high-stakes information. Our
paper complements existing laboratory studies that have established the existence of moti-
vated cognition,® and adds to the real-world evidence on motivated beliefs by addressing the
identification challenge with a randomized experiment.” Notably, we find that motivated
cognition can take place at the very beginning of the decision-making process, before belief
updating (Mobius et al., 2011) and information storage (Chew et al., 2019; Zimmermann,
2020). Such “reality denial” is yet to be rigorously documented, despite being a strong and
distinct prediction generated by the theory of motivated cognition (Bénabou and Tirole,
2016).%

Our findings also shed light on the costs and benefits of religious participation. In addi-
tion to confirming the costs of Ramadan fasting (Almond and Mazumder, 2011; Oosterbeek
and van der Klaauw, 2013; Schofield, 2014; Almond et al., 2015; Majid, 2015), we also show
that such significant costs are severely under-appreciated by practicing Muslims, which is
consistent with conjectures in the literature (Kuran, 2018).” More broadly, such under-
appreciation of the costs of religious activities, when combined with a “rational choice”
framework of religious behaviors,'” could help explain the prevalence of religious participa-

tion.

2 Background

In this paper, for both the analysis of administrative data and the randomized experiment,
we focus on the Ningxia Hui Autonomous Region (henceforce Ningxia), a provincial unit in
the northwest of China with a population of 6.3 million and a GDP pc of around $9000.

Among the 6.3 million residents in Ningxia, 38% are Hui, a Muslim minority ethnic group

6For example, see Eil and Rao (2011); Di Tella et al. (2015); Exley and Kessler (2018).

"For observational studies that relate to motivated beliefs, see Di Tella et al. (2007); Oster et al. (2013);
Huffman et al. (2019); Schwardmann et al. (2019)

8In Appendix C, we discuss the motivated cognition literature in greater detail.

9%0n the benefit side of the equation, Augenblick et al. (2016) find that religious followers sincerely
attach high pecuniary values to their religious beliefs, and Campante and Yanagizawa-Drott (2015) find that
Ramadan fasting increases happiness. Our paper complements these papers by investigating the cost side of
the equation.

0For example, Azzi and Ehrenberg (1975); lannaccone (1992, 1998); Montgomery (1996); Stark and Finke
(2000); Berman (2000).



in China, and the rest are mainly Han, the majority ethnic group in China, who are non-
Muslim. Due to the large presence of Hui people, Islam is the dominant religion in Ningxia.
There are currently more than 3300 major mosques and more than 4000 certified Imams in
Ningxia. In comparison, there are fewer than 200 religious sites for all the other religions
combined, including churches, Buddhist temples, Taoist temples, etc.

In this section, we introduce the background of our empirical setting: the College En-
trance Exam in China, Muslim Ramadan fasting, and how the overlap between Ramadan

and the exam affected the performance of Muslim students in Ningxia.

2.1 Muslim Ramadan Fasting

Ramadan is the 9th month in the Islamic Calendar, and is observed by Muslims around the
world as the holy month of fasting (Sawm) to commemorate the first revelation of the Quran
to Muhammad. Fasting during Ramadan is regarded as one of the “five pillars of Islam.”
It requires abstinence from food and liquids (including water) from dawn to sunset, and is
obligatory for practicing Muslims.

The Quran specifies certain subjects for whom exemptions from the fast can be granted,
which include children, the ill, the elderly, travelers, and breastfeeding women. However,
many other conflicts between secular activities and religious practices are not explicitly
discussed in the Quran, and, under these conditions, practicing Muslims typically rely on a
local expert in Islamic jurisprudence (Faqih) to decide whether they may be exempted from
fasting.'!

Due to the difference between the Islamic (lunar) calendar and the commonly used Gre-
gorian calendar, Ramadan shifts 11 days forward every year and has a 33-year cycle. The
detailed fasting schedule changes every year and is different across regions based on each
location’s latitude, which is publicized locally by the Imams before the start of the month

of Ramadan.

2.2 Ramadan and Exams

Between 2016 and 2018, the month of Ramadan fell in May and June, which are popular times
for final exams and high school and college entrance exams around the world. As a result,

millions of Muslim students worldwide faced a dilemma between practicing the Ramadan

HFor instance, the Egyptian national soccer team qualified for the FIFA World Cup in 2018, but the game
was scheduled to start right after the end of the month of Ramadan. Seeing this potential conflict, the Grand
Mutfti of Egypt, Shawki Allam, granted the Egyptian national squad permission to postpone their Ramadan
fasting obligations. On the contrary, the Tunisian national team faced the same problem, but did not get
such an exemption, and the players kept fasting while preparing for the World Cup.



fasting and excelling in academic exams. For example, as described in an information paper
by the Association of School and College Leaders, 2016 was the first time Ramadan had
clashed with major exams and tests in the UK since the 1980s, and this overlap would
continue until 2019/20.'* Existing evidence suggests that taking exams during Ramadan
has significant negative impacts on the performance of Muslim students (Oosterbeek and
van der Klaauw, 2013).

The problem was particularly severe for Chinese Muslim students: between 2016 and
2018, the extremely high-stakes College Entrance Exam in China, which is fixed on June 7th
and 8th for all students, fell in the month of Ramadan. When deciding how they observe
Ramadan, students need to take into consideration: (1) the importance of the CEE for
their future; (2) the potential negative impact of fasting on CEE performance; and (3) any
religious flexibility to postpone the fast until after the CEE. While there is little doubt that
most CEE-takers are well aware of the importance of this exam, neither (2) nor (3) is fully
clear in the Chinese context: no empirical evidence existed regarding the cost of Ramadan
on CEE performance, and little information regarding “whether the fast could be delayed
until after the exam” could be found on the Chinese internet or other media outlets.'® Such

unawareness was also prevalent among interviewed students in our focus groups.

2.3 The Costs of Taking the CEE During Ramadan

To identify the causal impact of taking the CEE during Ramadan on students’ academic
performance, we obtained administrative data on the exam performance of every urban
student in Ningxia who took the CEE between 2011 and 2016. This information is maintained
by the Ningxia Educational Examination Institute. The exam score is the predominant
criterion of college admission. This administrative dataset contains the exam score of every
urban CEE-taker in Ningxia during the six-year period, as well as their basic background
information, such as ethnicity, gender, age, etc.

Exploiting the fact that the CEE began falling in the month of Ramadan in 2016, and
the fact that Ramadan is expected to mostly affect the performance of Muslim students, we
illustrate the impact of taking the exam during Ramadan by measuring how the Hui-Han
gap in exam scores changed in 2016, relative to the pre-existing gaps between 2011 and 2015.

As shown in Figure 1a, the Hui-Han gap in exam scores was stable between 2011 and 2015;

12«“Ramadan: Exams and Tests, 2018”, visited on Aug 5, 2018.

13Two pieces of relevant information could be found through online search engines: an article written by
an Imam arguing that students should keep fasting during the CEE, and a translated piece based on the
statement of the Egyptian Grand Mufti, suggesting students could delay their fast under certain circum-
stances.


https://www.ascl.org.uk/help-and-advice/help-and-advice.ramadan-exams-and-tests-2018.html

on average, Hui students score 16.4 points (0.16 S.D.) lower than their Han counterparts.'
However, the Hui-Han gap almost doubled in 2016, suggesting that taking the exam during
Ramadan had salient negative impacts on the relative performance of Muslim students.
We formalize these graphical patterns in Figure 1b and Appendix Table Al, in which
we estimate the event study and Difference-in-Differences specifications controlling for a
demanding set of fixed effects. Our results suggest that the empirical patterns documented
in Figure la are highly robust. Quantitatively, taking the exam during Ramadan lowered Hui
students’ exam performance relative to their Han counterparts by 12.8 points (0.13 S.D.).
In this context, a score loss of roughly 13 points is a huge burden for the Muslim students,
and would very likely lead to admission by a lower-ranked college, or at least a less desirable
major within the same college. It is also worth noting that our DiD model estimates an
“Intention to Treat (ITT)” effect, rather than a “Treatment on the Treated (TOT)” effect,
given the fact that not all Hui students are practicing Muslims, and some of them might not
fast during the exam. Therefore, the real impact of fasting during the exam would be even

larger.'”

3 Experimental Design

In this section, we explain the design and implementation of our experiment, and lay out
the main hypotheses that will guide the empirical analyses.

We partnered with a large urban Hui Muslim high school in Ningxia to conduct a survey
experiment.'® The high school is the second largest in its prefecture city, with 24 classes in
its senior cohort (students who were about to take the CEE in June 2018). The majority
of students are Hui Muslim, and the average CEE score in the school is comparable to the
provincial average. More than 80% of the students board at school on the weekdays, making
a student’s religious compliance generally observable to his peers.

Our survey experiment took place on May 4th, 2018 (about one month before the CEE
in 2018), during a 40-minute afternoon class on Friday, simultaneously for the entire senior

cohort. The 533 Hui students who were present constitute our population for this study. Our

14The enlarged gap in 2014 was driven by the fact that more Hui students chose the humanities track
rather than the STEM track, and the humanities track exam was relatively difficult in 2014. This fluctuation
disappears once we control for a Track-by-Year Fixed Effect in the regression analysis.

15 As shown in Appendix Table A2, in our experimental sample, around 54% of high school students never
broke a fast. If the sample is representative of Ningxia, this would suggest that the TOT effects could be
nearly twice as large as the ITT estimates.

16 “Hui Muslim high schools” are public schools set up by the government in regions with high concentra-
tions of Hui population, which provide accommodations for the dietary and other religious needs of the Hui
students.



survey questions were answered carefully by the majority of students, as reflected by the fact
that most of them correctly answered our multiple choice questions based on a 1000-word

reading material.

3.1 Main Experimental Design

The structure of the experimental design is presented in Figure B1. The primary random-
ization in our experiment is the exposure to pro-exemption reading material. Roughly half
of the students are assigned to read this material (Treatment), whereas the other half are
assigned to read a placebo article of similar length on art and philosophy (Control). The stu-
dents were unaware of this randomization during the survey experiment. Translated versions
of all survey questions, as well as translated versions of the treatment and control reading
materials, can be found in Appendix D.

In the pro-exemption reading material, we summarized statements from well-respected
Chinese Muslim leaders as an article of about 1000 words, which clearly explained that, if
students feel that fasting might affect their ability to perform well on the CEE, it would be
permissible to delay the fast until after the exam. Specifically, we interviewed an established
Muslim scholar, the Imam of an historic mosque, who explicitly said that “Muslim students
may delay their fast until after the CEFE is finished.” We also interviewed a famous religious
leader, who is the vice-president of the provincial Islamic Association, and were told that
“we should interpret the Quran in the modern context and allow the CEE participants to
delay their fast.” The two Imams also explained the Quranic reasoning behind their argu-
ments in detail. We also collected similar exemptions given in Egypt and France to further
demonstrate the case.

For the control group’s reading material, we edited an article from a famous Chinese
writer, which is about different perspectives in appreciating art, and has roughly the same
length as the religious reading. For both treatment and control readings, to ensure that
students understood the materials correctly, we asked three multiple choice reading compre-
hension questions after the main texts, and students got 2 Chinese Yuan for each correct
answer.

In addition to randomizing the pro-exemption reading material, we also cross-randomize
the outcome variables elicited. Our main outcome of interest is whether students could
accurately acquire the information regarding the cost of taking the CEE during Ramadan.
To measure such learning accuracy, for a random half of the students (across both the
treatment and control groups), we asked them to read Figure la, which documents how the
Hui-Han gap in CEE score was stable between 2011 and 2015, but enlarged abruptly in 2016.



The scale of Figure 1a was intentionally labeled in a coarse way, where we only showed the
max (0) and min (-40) values, but omitted all the intermediate scales, so that the students
had to read carefully to accurately report the enlarged Hui-Han gap in 2016.

We explicitly told these students that “between 2011 and 2015, the CEFE did not overlap
with Ramadan, and the Hui-Han CEE gap was relatively stable (-14.7 in 2011, and -16.6 in
2015); however, in 2016, the CEFE fell in the month of Ramadan, and the Hui-Han CEE gap
enlarged in this year. Please read and report the Hui-Han gap in 2016 from the graph.” In
order to incentivize careful reading of the gap, we offered 3 Chinese Yuan to students whose
estimates were in the top 50% in terms of accuracy.'”

To address potential confounders, we elicit two placebo outcomes exclusively from the
students who were not selected to read Figure la. For the first placebo outcome, we told
these students “between 2011 and 2015, the CEE did not fall in the month of Ramadan,
and the average Hui-Han CEE gap was -16.4; however, in 2016, the CEFE fell in the month
of Ramadan.” We then asked them to guess (without seeing any graphical information) the
2016 Hui-Han CEE gap, and told them that they would receive a cash reward of 3 CNY if
their accuracy was above median. For the second placebo outcome, we asked these students
to read a graph about the Sino-Japanese income gap, as illustrated in Figure lc, with the
cash incentive the same as that used for the main outcome. Since exemptions to delay the
fast should not affect motivations to distort beliefs about the Sino-Japanese income gap, if
the exemption indeed affects the reading of Figure 1a exclusively by alleviating motivated

cognition, we expect it to have no impact on the reading of Figure lc.

3.2 Other Survey Features and Survey Execution

In addition to the aforementioned randomizations, for all students, we also asked them a
common set of questions on basic individual characteristics, including age, gender, parental
education, access to computer /internet, academic track, whether boarding at school, whether
the student prays daily, whether the student ever broke a fast during high school, etc.

At the end of the questionnaire, we also conducted a “List Experiment” for every student,
where we provided five subjective statements about the CEE, four of which were unrelated
to religion, including “(1) learning alone is more effective than learning in groups, (2) we
should care about what we have actually learned more than the CEE score itself, (3) playing
sports is good for exam preparation, (4) the CEE mainly tests on familiarity with the ma-

1"In this context, 3 CNY was about the cost of a regular breakfast in the school cafe. We adopted this
simple incentive scheme because our focus group study revealed that theoretically optimal designs, such as
the binary scoring rule (Hossain and Okui, 2013), appeared to be much too complicated for the students in
our sample, and could cause substantial confusion if used in a survey experiment.



terial rather than actual intelligence;” and one statement was about Ramadan fasting, “(5)
delaying the fast until after the CEE is acceptable.” We asked each student how many of the
five statements they agree with, without having to specify which statements in particular.
By comparing the number of statements agreed with in each experimental arm, we could
estimate the impacts of our experimental interventions on fasting attitudes.'®

Given our design, based on whether a student received the pro-exemption material (Ez-
empt) and whether he read the Hui-Han CEE score graph (Info), we prepared four different
versions of questionnaires: “No Ezempt * No Info”, “No Exempt * Info”, “Ezempt * No
Info”, “Ezempt * Info”. A flow chart that contains the key elements both treatment and
control groups of the experiment is presented in Figure B2. All questionnaires had an iden-
tical cover letter explaining that the survey data is confidential and will be used for purely
academic purposes. We pre-randomized the order of the questionnaires before distributing
them in each classroom. As a result, the 533 Muslim students were randomly assigned one of
the four types of questionnaires. Given that the cover letters were identical and the students
were not able to communicate with each other during the survey, the students did not realize
that they were assigned differentiated questionnaires until the end of the survey experiment.

In Appendix Table A2, we conduct balance tests on all the baseline characteristics of the
students who took one of the four versions of the survey. The samples for all versions are

well-balanced with each other, suggesting that the randomization was well-executed.

3.3 Main Hypotheses

To guide the empirical analysis, in this section, we briefly discuss the two key hypotheses
derived from the theory of motivated cognition.

The first prediction of motivated cognition is that students in the “Ezempt” arm will read
Figure 1a more accurately than those who are in the “No Erempt” arm. Since the exemption
relaxes the students’ religious constraint, it alleviates their motivation to under-estimate the
cost of Ramadan on exam performance, and leads to graph reading with greater precision.

The second prediction is that students in “Ezempt*Info” will be more likely to believe
that it is acceptable to postpone the fast until after the exam, as compared to their peers
in “No Exempt*Info.” There are two effects that jointly contribute to this prediction. First,
receiving the pro-exemption reading material directly enables students to consider delaying

the fast. Second, the exemption treatment, by alleviating motivated beliefs about the cost of

18The list experiment is a popular method in political science to (indirectly) elicit truthful answers to
sensitive questions. As long as the entire list does not apply, the respondent can be assured that the
researcher does not know their answer to the sensitive question, which encourages them to provide truthful
answers to sensitive questions. For more details on this approach, see Blair and Imai (2012); Glynn (2013);
Blair et al. (2020).

10



fasting on exam performance, will also make students better appreciate such cost from the
graphical information. Both effects would result in increased willingness to recognize that it

is acceptable to delay the fast.

4 Results

In this section, we analyze the experimental data to test the two key predictions of moti-
vated cognition as discussed in Section 3, and discuss whether alternative explanations could

rationalize our findings.

4.1 Main Outcome: Reading Score Gap

As discussed in Section 3, motivated cognition might cause students to mis-read the graphical
evidence on the cost of taking the CEE during Ramadan, but receiving the pro-exemption
reading material should alleviate motivated cognition, and thus reduce the bias in reading
the same graphical information.

To test this prediction, we examine the accuracy of reading the graph on the exam score
gap in “No Ezempt*Info” and in “Ezempt*Info”. Specifically, for all the students who were
asked to read the Hui-Han CEE gap from Figure 1a, we estimate:

Gap; = o - Exemption; + X; B4y +e€ (1)

where Gap; is student ¢’s estimate of the Hui-Han CEE gap in 2016 based on reading Figure
la. Fxemption; is a dummy variable, which equals 1 if student ¢ received the pro-exemption
reading material, and 0 otherwise. X; is a vector of individual characteristics, v is a constant
that reflects students’ estimation of the gap in the absence of any exemption, and ¢; is the
error term. The key coefficient of interest is a;, which captures how the exemption treatment
changes students’ reading of Figure 1a.

As shown in Table 1, for those who did not receive the “pro-exemption” reading material,
the average estimated gap is -24.4, understating the gap by about 5 points (17%, statistically
significant). When randomly assigned the pro-exemption reading material, the students’
reading of the 2016 Hui-Han CEE gap enlarged by more than 2 points, increasing the reading
of score gap by around 9.0% relative to the “No Ezempt * Info” arm, representing a more
than 40% debiasing effect. In Columns 1 and 2, the coefficient of interest remains robust
as we control for class fixed effects and a rich set of individual controls. These empirical

patterns support the prediction of motivated cognition: the stringency of religious practices

11



leads to cognitive distortion of the secular cost of religious behaviors, and the relaxation of

religious norms could help alleviate such distortion.

Table 1: Motivated Cognition in Reading the Graph on Exam Performance Gap

(1) (2) ®3) (4)
Perceived Hui-Han CEE Score Gap in 2016

Exemption -1.9032*** -2.1985*** -0.5822 -0.8654
(0.7387) (0.7451) (1.0672) (1.0935)
Fast 2.5805** 2.9742%**
(1.0425) (1.0753)
Exemption*Fast -2.6181* -2.5483*
(1.4617) (1.5348)
Constant -24.3954*** -25.6952***
(0.5289) (0.7399)
Mean of Control -24.395 -24.395 -24.395 -24.395
Class FE No Yes No Yes
Control Variables No Yes No Yes
Number of Observations 277 274 277 274
R squared 0.024 0.233 0.045 0.242

Note: Columns 1 and 2 present the effects of receiving an exemption to delay fasting on the accuracy of
reading the 2016 enlarged Hui-Han gap in CEE performance. Columns 3 and 4 present heterogeneous
treatment effects of exemption based on fasting history. Robust standard errors are in parentheses. *

significant at 10%, ** significant at 5%, *** significant at 1%.

The theory of motivated cognition also implies that our intervention will have hetero-
geneous treatment effects: students who strictly followed Ramadan fasting in the past
would likely attach higher fundamental values to this religious norm, which means they
have stronger incentives to manipulate their beliefs to underestimate the cost of Ramadan.
At the same time, they should also be more responsive to the provision of pro-exemption
reading materials.

In the survey, we asked each student “whether you strictly practiced Ramadan fasting
(never broke a fast) throughout high school.” Roughly 54% of the students answered “Yes”
to this question, and the ratio is balanced across the four arms due to random assignment.
In Columns 3 and 4 of Table 1, we interact “whether a student strictly followed Ramadan
fasting in the past” with “whether the student received the pro-exemption reading material.”

Consistent with our hypothesis, the baseline findings of the initial cognitive bias among

12



Muslim students, and the subsequent de-biasing effect of providing pro-exemption reading
materials, are both stronger among the more religious students, with the caveat that the

de-biasing effect is only marginally significant.'?

4.2 Willingness to Delay Fasting

Our second prediction is that the level of acceptability of delaying fasting will be higher in
“Exempt*Info” than in “No Exempt*Info.”

Two channels jointly contribute to this prediction. The first channel is that, independent
of (beliefs about) fasting cost, the exemption mechanically reduces the students’ mental cost
of fasting postponement by changing the perceived acceptability of non-adherence. This
channel is valid regardless of whether the students are asked to read the score performance
gap. The second channel works exclusively among students who are asked to read the score
gap figure, where the pro-exemption article, by alleviating motivated cognition, also helps
them better appreciate the cost of fasting on CEE performance, which should further increase
their willingness to delay the fast.

As explained in Section 3, directly eliciting students’ willingness to postpone the fast
might be deemed “sensitive” and lead to mis-reporting. To circumvent this issue, we fol-
low the literature to conduct a “list experiment,” in which we present students with five
statements related to the CEE, one of which says “delaying the fast until after the CEFE is
acceptable” and the other four are unrelated to students’ religious beliefs. Students only
need to report how many of the statements they agree with, and do not need to indicate
specifically which statements they agree with, which alleviates the social image concerns
related to directly admitting to one’s willingness to postpone the fast.

In this list experiment, if, on average, students in a certain experimental arm agree with
more statements than students in other arms do, we can infer that the corresponding inter-
vention causally increased students’ willingness to postpone the fast for the CEE. As shown
in Table 2, relative to the control group (No Ezempt*No Info), just showing students the
Hui-Han CEE gap alone (No Ezemp*Info) barely changes students’ acceptance of delay-
ing fasting, while just providing students with the pro-exemption reading (Exemp*No Info)
makes them more acceptable of delaying the fast (consistent with the first channel of our
prediction). Importantly, across all arms, the combination of both exemption and graphical
information persuades the most students to accept postponing the fast for the CEE. This

demonstrates the importance of the second channel of our prediction, namely, the exemption

19 As shown in Appendix Table A3, an alternative outcome variable that measures how far each student’s
reading deviates from the true value (-29.4) yields qualitatively similar results.
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article and the score gap graph serve as strong complements, as the exemption helps students

better appreciate the graphical information about fasting cost.

Table 2: Fasting Attitudes Revealed in List Experiment

(1) 2) 3)
Agreed Statements in List Experiment
Exemp*No Info 0.1769* 0.1924* 0.2168*
(0.1065) (0.1085) (0.1107)
No Exemp*Info 0.0383 0.0540 0.0485
(0.1051) (0.1074) (0.1089)
Exemp*Info 0.2936*** 0.2988*** 0.3216***
(0.1038) (0.1063) (0.1075)
Constant 1.3543***
(0.0754)
Mean of Control 1.354 1.354 1.354
Test: Exempt*Info=No Exempt*Info 0.013 0.019 0.010
Class FE No Yes Yes
Control Variables No No Yes
Number of Observations 532 531 528
R squared 0.019 0.053 0.088

Note: This table presents the effects of the graph, the pro-exemption reading material, and their
interaction on the number of statements one agreed with in the list experiment. Robust standard errors are

in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%.

Ideally, it would be interesting to also investigate the subsequent impacts of our inter-
ventions on the actual fasting behaviors and CEE performance of these students. However,
to ensure that our interventions could potentially benefit more students, upon finishing the
survey, we provided all students access to the “pro-exemption reading material” and the
“Hui-Han CEE gap graph.” As a result, beyond the survey experiment, we no longer have
any experimental variation to identify the eventual impacts on fasting behaviors and exam

outcomes.

4.3 Mechanisms

In this section, we discuss how our experimental design can help distinguish between moti-

vated cognition and alternative interpretations.
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4.3.1 Exemption Directly Shifting Students’ Beliefs?

A potential concern is that, in addition to alleviating the students’ religious constraints, the
pro-exemption reading material itself might carry some information on the cost of Ramadan;
for example, students might infer from the Imam’s statements that fasting could hurt exam
performance, which makes the information presented in the Hui-Han CEE figure more cred-
ible.?’ In principle, this interpretation should not confound our main findings, because our
main test focuses entirely on the students’ reading of the objective information presented in
Figure 1a, and neither the students’ priors nor the perceived credibility of the information
should be relevant.

To directly investigate this confounding interpretation, for a random half of the students,
we did not show them the graph on the Hui-Han score gap, and instead elicited their priors
on this gap. Specifically, in the survey, we first informed them about the benchmark Hui-Han
CEE gap between 2011 and 2015, and then asked them, in an incentivized manner, to make
their most accurate guess on the 2016 Hui-Han CEE gap when the exam happened during
Ramadan.?!

By comparing the elicited guesses on the enlarged 2016 Hui-Han gap between “No Exempt
* No Info” and “Ezrempt * No Info,” we can test whether the exemption itself affects the
students’ priors about the cost of Ramadan on exam performance. As shown in Appendix
Table A4, in the absence of the pro-exemption reading material, students guess that the
2016 Hui-Han CEE gap was -17.9, which is statistically indistinguishable from the average
gap between 2011 and 2015 (-16.4). This is consistent with conjectures in the literature that
many practicing Muslims are not fully aware of the cost of their religious activities (Kuran,
2018).?2 Most importantly, when students receive the pro-exemption reading material, their
elicited guess of the 2016 Hui-Han CEE gap barely changes at all, confirming that providing
the exemption alone does not change the students’ priors on the cost of taking the exam

during Ramadan.

20Relatedly, there may also be experimenter demand effect, where students infer that the experiment aims
to convince them of the cost of Ramadan, and cater to such objectives in graph reading.

21We told the students “Between 2011 and 2015, the CEE was held outside of the month of Ramadan,
and the average score gap between Hui and Han students was -16.4 points. In 2016, the CEE was held in
the month of Ramadan. Please give us your most accurate guess: what was the average Hui-Han CEE score
gap in 201627

22Theoretically, anticipatory utility about future exam performance could motivate students to exaggerate
the cost of Ramadan on exam performance. By lowering her expectations now, the student could experience
positive news in the future and gain psychological utility. However, the results in Sections 4.1 and 4.3.1 do
not support this hypothesis.
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4.3.2 Exemption Affecting Students’ Mental Bandwidth?

Because motivated cognition is generated by the fundamental values attached to Ramadan
fasting, receiving an exemption to delay the fast should not affect the graph reading accuracy
regarding topics unrelated to either the CEE or Ramadan fasting. However, if the pro-
exemption reading material occupies substantial mental bandwidth, the treated students
might become less accurate in reading any graph, which is not specific to the Hui-Han
information.

To examine this confounding story, we conduct a placebo test, where students who did
not read Figure la (“No Info”) were asked to instead read the Sino-Japanese income gap
from Figure lc. As can be seen in Table A5, students in general tend to underestimate
the Sino-Japanese income gap.?® But, importantly, reading about the religious exemption
has no statistically meaningful impact on the accuracy of reading the Sino-Japanese income
gap, suggesting that our findings are indeed driven by religion-induced motivated cognition,

rather than alternative mechanisms.

4.3.3 Inattention vs. Motivated Cognition

Another confounding story is that, when students think the information would not be valu-
able to them (since they have to fast anyway), and if they do not care about the modest
monetary incentives provided for accurate reading of the graph, then it is indeed possible
that they would pay little attention to the Hui-Han score gap graph, and thus give inaccu-
rate readings. In the paper, two important pieces of evidence help distinguish between our
motivated cognition interpretation and this alternative “inattention” interpretation.

First, motivated cognition predicts that people will systematically underestimate the
performance gap (to avoid feeling upset about this inconvenient information). In contrast, if
the inaccuracy in reading the Hui-Han gap is simply driven by inattention, then we should
expect biases to exist both ways (i.e., both over- and under-estimations of the Hui-Han gap in
the figure). Our experimental data, as illustrated in Appendix Figure B3, suggests systematic
under-estimation, which is consistent with motivated cognition rather than inattention.

Second, to further address this concern, we propose another test, where we compare the
accuracy of graph-reading across all four arms. Since the Hui-Han figure ranges from 0
to -40, and the Sino-Japanese figure ranges from -25000 to -45000, a 2-point deviation in
the former is equivalent in scale to a 1000-dollar deviation in the latter. Therefore, we can
extend the definition of “accuracy” to every student in any of the four arms: it equals one

if the student either read the Hui-Han gap and made an error within 2 points, or read the

23The true gap is -30771, while the students in the “No Ezempt * No Info” arm on average read -28434.
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Sino-Japanese gap and made an error within 1000 dollars; and zero otherwise.

Following this definition, we are able to compare the accuracy of graph-reading across the
4 different arms. Since the Hui-Han information is more relevant for those Muslim students
about to take the CEE during Ramadan, if the results are indeed driven by changes in
attention (curiosity/interest), we should expect No Ezemption*Info to be more accurate than
No Exemption*No Info and Ezemption*No Info. However, as shown in Appendix Table AG,
the students are least accurate when reading the Hui-Han figure without an exemption, even
less accurate than when reading the Sino-Japanese gap.

This finding corroborates that the cognitive bias in the baseline was driven by active
information distortion rather than lack of attention, which supports the motivated cognition

interpretation over the inattention one.

5 Conclusion

In this paper, we find that, when information conflicts with one’s fundamental values, an
individual may exhibit strong patterns of motivated cognition by significantly distorting the
“undesirable” information in his learning process, even if the information is purely objective
and potentially of very high stakes. These findings suggest that, in order to effectively
disseminate important information on polarized issues (e.g., climate change, vaccination,
etc.), it is crucial to first identify and intervene against the underlying fundamental values

that might prevent individuals’ accurate digestion of the high-stakes information.
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