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Abstract

This study uses a randomized experiment to examine the effectiveness of informational nudges
about eyeglasses on middle-school students’ decisions to purchase glasses after developing my-
opia. With a sample of 8,808 low-income middle school students in China, the experimental
results show that the short-term impact of wearing glasses on academic achievement (vs. long-
term impact, social norm, or cost) is the most effective information for students. We also find
heterogeneity in baseline belief, peer effects, as well as in how students with different character-
istics respond to various types of information. The cost-benefit analysis demonstrates the efficacy
and cost-effectiveness of nudges in improving academic outcomes. Our results provide novel ev-
idence of the importance of precise, personalized informational nudges in improving students’
educational input and academic achievement.
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1 Introduction

Myopia is a leading causeof visual disability that canbe correctedbywearing glasses. De-
spite this, studies reveal that a significant portion of low-income studentswithmyopia donot
wear glasses (Maet al., 2014;Wang et al., 2015; Yi et al., 2015), whichmayaffect their future de-
velopment and compound social inequality. An emerging literature documents the effects of
wearing eyeglasses on students’ educational outcomes, suggesting that improving the avail-
ability and affordability of eyeglasses, such as providing free eyeglasses (Glewwe et al., 2016;
Ma et al., 2014), vouchers(Guan et al., 2023), educational campaigns (Zhang et al., 2021), or a
combination of these interventions (Sylvia et al., 2022), could significantly enhance the edu-
cational outcomes of low-income students. However, the effectiveness of those interventions
is unexpectedly low due to the low take-up rates among students (Glewwe et al., 2016; Ma
et al., 2014), as reported to be 53.11% by a meta-analysis (Wu et al., 2023). Few papers have
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identified the reasons for the low take-up, and it is worth investigating why students did not
comply with the interventions in a favorable way as expected.

Considering the high returns to wearing glasses, there might be behavioral barriers con-
tributing to the low take-up of eyeglasses. A vast literature in behavioral economics docu-
ments the negative effects of behavioral biases on individuals’ decision-making. In particu-
lar, individuals with low socioeconomic status (SES) are more susceptible to behavioral bi-
ases (Lavecchia et al., 2016), which applies to the low-income students we focus on. These
students, from less-educated or low-income families, often face limited access to accurate
information and are surrounded by an environment with more stigma and redundant social
norms, giving rise to their biased beliefs and other behavioral biases (Damgaard andNielsen,
2018; Lavecchia et al., 2016). In our context, one important behavioral barrier might be loss
aversion. That is, students may underestimate or be uncertain about the benefits of wearing
glasses compared to the cost ofwearing them,which leads to the low take-up. Another behav-
ioral barrier is the concern with self- and social-image. Students value their self- and social-
image and could have concerns about their appearance with eyeglasses, fearing teasing from
their peers. Besides, students may also have information friction or incomplete information
about the cost of a pair of standard eyeglasses and the prevalence of myopia among peers.
Taken together, these behavioral barriers may play an important role in preventing students
fromwearing glasses.

Our study fills this gap by providing experimental evidence of the behavioralmechanism
behind individuals’ decision-making about the adoption of eyeglasses. We use informational
nudges that target behavioral barriers and examine the effects of different information com-
ponents on students’ decisions regarding eyeglass usage. To this end, we conducted a large-
scale survey experiment across 20middle schools in a southwestern poor county in China in
May 2022. A total of 8,808 7th and 8th graders in these schools participated in the study. Dur-
ing the experiment, we measured students’ willingness to wear glasses in response to four
pieces of information designed to address the four groups of behavioral barriers correspond-
ingly. The first piece of information focused on the short-term impact of wearing glasses on
students’ academic performance. The second piece of information was about the long-term
impact of wearing glasses on students’ health and future career development. The third and
fourth pieces of information targeted the price of a pair of standard eyeglasses and peer pres-
sure associated with stigmatization (e.g. teasing), respectively.

The results show that information regarding the short-term impact of wearing glasses
statistically significantly increased students’ willingness to wear glasses after developingmy-
opia by 7 percentage points. This was a 10.5 percent increase from the control group’s mean
of 66.8%. In contrast, the significant nudge effect of information about the long-term im-
pactwas only limited tomyopic studentswho alreadywore glasses, which is probably a result
of self-selection. Taken together, this suggests that students in our sample were subject to
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present bias that they valuedmore on the short-term impact than the long-term impact. Be-
sides, information about the nationwide prevalence of myopia only significantly increased
non-myopic students’ willingness to wear glasses, due to their biased belief of the myopia
prevalence in the school. We did not find a significant effect from information on the price
of eyeglasses, suggesting it was not the key barrier to glasses adoption. Furthermore, we ex-
plore how students’ heterogeneousbackgroundsmediate their responses to the various kinds
of information. Wefind clear evidence of treatment heterogeneity across student characteris-
tics, peer groups, andbaseline beliefs. The combinationof the four informational nudgeswas
more likely to adjust the decision-making of students who were (1) minority ethnic groups,
(2) had good academic performance, (3) had more classmates wearing glasses, (4) had more
classmates with good academic performance, and (5) held an uncertain baseline belief.

At last, we estimated the effect of wearing glasses on academic performance using our
local sample combinedwith administrative test score data. We also compare the local results
with the national representative results using a nationwide educational survey in China. The
results show that wearing glasses significantly improved average test scores by 0.102 SDs for
myopic students, which outweighs both the results of the national rural sample (0.026 SDs)
and the national sample (0.034 SDs). Using this result, we conduct a cost-benefit analysis
and conclude that this intervention yields a net benefit of $6.2 per capita, or a net benefit of
$23,510.4 in total, demonstrating that our behavioral nudge is cost-effective.

Previous papers in the literature of vision health focus on how to maximize the inter-
vention effects, ignoring thebehavioralmechanismsbehind individuals’ decision-making re-
garding eyeglass adoption. In a meta-analysis by Wu et al. (2023), they reviewed seven stud-
ies that identified the factors contributing to eyeglasses adoption. These factors include the
severity of the refractive error, and social and demographic factors, such as children’s age,
sex, family income, and so on. However, none of these studies examined the role of behav-
ioral biases in understanding low eyeglasses adoption. Additionally, some studies employed
informational intervention to improve eyeglasses adoption. Sylvia et al. (2022) and Zhang
et al. (2021) both launched health education campaigns informing of the benefits of wearing
eyeglasses, yet they focused on the overall effect of the information intervention rather than
the effect of the specific information they provided. Zhang et al. (2022) and Guan et al. (2023)
both took insights from behavioral economics, using message framing or voucher deadlines
toenhance the interventioneffectiveness, butalso lackofperspectives frombehavioralmech-
anisms.

Besides, the cost-effectiveness of the interventions designed to promote glasses-wearing
holds significant policy implications. Most interventions in prior research take the form of
providing free eyeglasses or vouchers, which is uneconomical and unsustainable due to the
combination of substantial costs and low take-up rates among students. While Sylvia et al.
(2022) and Guan et al. (2023) managed to improve the effectiveness of their interventions by
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increasing the take-up rates, their interventions required a relatively long duration and in-
curred considerable expenses, limiting their policy application.

This paper makes two primary contributions. First, since the issue of correcting myopia
by wearing glasses is not properly valued in low-income regions and previous studies mainly
focus on the effect of the interventions like the provision of free eyeglasses, little is known
about theunderlying behavioralmechanismbehind individuals’ decision-making about eye-
glass adoption. We provide the first experimental evidence on the behavioralmechanismbe-
hind the low adoption of eyeglasses among low-income students. By conducting an interven-
tionwith targeted information, wefindout the specific behavioral bias that prevents students
from wearing glasses, and also the heterogeneity of biases by students’ characteristics, peer
effects, and baseline beliefs. Given all these findings, we can offer an effective type of inter-
vention targeting a specific group of students.

Second, interventions to solve realistic problems need to meet the requirement of cost-
effectiveness in the context of public policy. We provide evidence that even a light-touch in-
formational nudge can significantly improve the willingness to wear glasses. We prove that
our intervention, a light-touch informational nudge, is relatively economical and consumes
a shorter time duration, compared to those offering free eyeglasses and vouchers. Our cost-
benefit analysis shows that the economic benefits far outweigh the experimental costs.

The rest of the paper is organized as follows: Section 2 describes the background of the
prevalence of myopia without wearing glasses and behavioral biases. Section 3 presents the
interventions and the randomized experimental design. Section 4 reports the results and dis-
cusses the heterogeneous treatment effects. Section 5 provides the cost-benefit analysis. Sec-
tion 5 concludes.

2 Background: low take-up of eyeglasses among low-income stu-
dents

It is estimated that approximately 2.6 billionpeople havemyopia ofwhich 312million are
under the age of 19 (WHO, 2020). In China, about 52.7 percent of children and adolescents
had poor vision in 2020, among which the proportions of primary, middle, and high school
students were 35.6%, 71.1%, and 80.5%, respectively (Ministry of Education of China 2021)1.

This visualdisordercansignificantly impact students’ educationaloutcomes (WHO,2020),
including their development of motor skills (Warren, 1994), interaction with peers (Rainey
et al., 2016), engagement inphysical activities (EthanandBasch, 2008),mentalhealth (Yi et al.,
2015), andpersonal identity (Ohet al., 2004). This visual problem is also a critical factor affect-
ing education equity. The disorder has brought about a disproportionate burden on low so-

1Cited from an official press conference held byMinistry of Education of China in 2021 (see here).
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cioeconomic status (SES) studentswith an estimated rate of unaddressedmyopia 80%higher
in low- and middle-income areas than in high-income areas (Fricke et al., 2018). However,
about 38%–85%of rural studentswith visual impairment do notwear eyeglasses or even have
taken a vision test (Glewwe et al., 2016).

Sincemyopia is irreversible, two types of treatments commonly used include eye surgery
and eyeglasses, which can significantly improve refractive errors and slow the progression
toward vision impairment (WHO, 2020). Several experimental studies have investigated the
effects of the availability and affordability of eyeglasses for improving education outcomes
(Frickeet al., 2012;Graham,2017;Maet al., 2014). For example, byoffering7thand8thgraders
free eyeglasses in 16 schools in Yulin Prefecture, Shaanxi Province, China, Nie et al. (2020)
found a 0.14 standard deviation increase in test scores and a twopercentage point decrease in
dropouts, compared to studentswhowereonlyprovidedwithmyopicprescriptions. InGansu
Province, China, wearing eyeglasses increased test scores by 0.16 to 0.22 standard deviations
for 4th, 5th, and 6th graders (Glewwe et al., 2016). Ma et al. (2014) found that providing chil-
dren at 252 primary schoolswith free glasses increased test scores by 0.11 standard deviations
compared to students in the control group.

Althoughsignificanteffectsof improvingaccess toeyeglasseswere found in these studies,
twomajor limitations exist. First, in addition to the prevalent unaddressedmyopic problem,
low-SES areas often face other problems that are tied to educational outcomes in a condition
of budget constraints, such as teacher shortages (Tran and Smith, 2021). Such constraints
may lead to the financial investment in offering eyeglasses at scale to compete with other
necessary educational supplies, causing a decrease in its priority. Second, even if eyeglasses
are provided completely or partially by the public sector, students’ actual take-ups may not
be guaranteed, as found to be approximately 53.11% for overall take-up rate according to a
meta-analysis (Wu et al., 2023). For example, in a study by Glewwe et al. (2016) on the Gansu
Vision Intervention Project (GVIP), one-third of the free glasses offered to low-income pri-
mary schools were turned down, even though a large positive effect on test scores was found.
In Oaxaca, Mexico, 34% of students aged 5 to 18 who were provided with free eyeglasses re-
ported that they did notwear them (Yi et al., 2015). Moreover,Ma et al. (2014) found low com-
pliance and an insignificant effect if free glasses were offered in the form of a voucher, with a
standard deviation of 0.07 lower in test scores than providing eyeglasses in class.
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3 Methodology

3.1 Setting and sample

This information intervention was conducted in Yun Prefecture, a low-income county in
Yunnan, China, previously designated as a national poor county 2. This county is also home
to a sizable populationof theYi ethnicminority. The research sampleused in this study repre-
sents a population characterized by relatively disadvantaged socio-economic status, making
it suitable for studying relevant issues about students from impoverished and ethnicminority
regions.

The researchwas carried out across 20middle schools, involving 8,808 participants com-
prising 7th and 8th graders who participated in the survey experiment. Figure 1 depicts the
time students couldn’t see the blackboard (likely myopic), became myopic, and started to
wear glasses. It shows that the 7th grade experiences the peak ofmyopia andwearing glasses,
indicating that it is anopportune time tonudge the 7th- and8th-grade students in our sample
to wear glasses by providing information.

3.2 Experimental design

Using the survey experiment methodology, this study explores what information effec-
tivelymotivates students topurchaseeyeglasses afterdevelopingmyopiaor recommend their
use to peers. With this aim, we included three sections in the experiment: pre-intervention
questions, information intervention, and post-intervention questions.

In the first section, the survey asks questions aboutmyopia status, eyeglass-wearing sta-
tus, student characteristics, time investment in learning, learning attitudes, personality traits,
and beliefs about myopia and eyeglasses. The question for myopia status contains three an-
swers: not myopic, likely myopic (not diagnosed as myopia but sometimes can’t see black-
board clearly), and myopic (diagnosed as myopic), while the question for eyeglass-wearing
status contains two answers: wearing glasses, not wearing glasses. For student characteris-
tics, we collect information about their gender (female or male), minority status (minority or
not), and school location (urban or rural). For study-related factors, we asks students the de-
grees of self-confidence, growth mindset, and whether they want to attend high school. In
addition, the survey asks students about their beliefs regarding the effects of wearing glasses
on learning, their estimation of the percentage of studentswho aremyopic in their grade, and
the estimated cost of purchasing a pair of eyeglasses.

After answering these pre-intervention questions, one in five types of information was
randomly displayed on each student’s computer screen, with each student only receiving one

2The county’s per capitaGDP in 2021was 37,055CNY, showing not only a disparity compared to YunnanProvince’s
per capita GDP of 57,686 CNY but also a notable deviation from the national average of 80,976 CNY.

6



type of information. The information was designed based on barriers and benefits related to
accessing eyeglasses as highlighted in the literature.

First, we provided information about the short-term impacts of wearing glasses on aca-
demic achievement based on several research findings. Gomes-Neto et al. (1997) found that
the poor vision of students in rural Northeast Brazil was associated with low school perfor-
mance, including the high probability of dropping out and low probability of matriculation.
Hannum and Zhang (2012) found that wearing glasses increased the math and literacy test
scores of Chinese middle school students by 0.27 and 0.43 standard deviations, respectively.
To examine this factor, the following information is provided: “Myopia can cause you to not be
able to see the blackboard clearly and not keep upwith the pace of lectures, leading to a decline
in academic performance. If you experience myopia, having a pair of glasses has a significant
effect on improving your academic achievement.”

Second,weprovided informationabout the long-termnegativeconsequencesof eyehealth
and labor market opportunities. Specifically, unaddressed myopia can result in severe visual
impairment, including glaucoma, macular degeneration, retinal detachment, and blindness
(Verhoeven et al., 2015; WHO, 2019). Moreover, myopia negatively affects economic produc-
tivity. In a meta-analysis, Naidoo et al. (2019) estimated that the global productivity loss re-
sulting from uncorrected myopia was approximately 24 billion USD in 2015. Boudreaux and
Lipton (2021) found thatMedicaid adult vision coverage in theU.S. that offered vision screen-
ing and eyeglasses to low-income parents of dependent children significantly improved their
labor market activities. To test this factor, this study provides the following information: “If
you experiencemyopia, not wearing glasses will affect your academic performance and lead to
the continued deterioration of your vision and cause amblyopia. These will eventually impact
your labor market opportunities.”

Third, this studyprovidesnational statistics on thepercentageof studentshavingmyopia
inChina. Including this informationmayallow studentswhoare concernedabout their social
identity and peer pressure to have a better understanding of the disease’s prevalence. WHO
(2019) found that some people regard wearing eyeglasses as a disability. Odedra et al. (2008)
found that some Tanzanian students refused to wear eyeglasses because they feared ridicule.
A similar reason was noted by Gogate et al. (2013) who found that a common reason among
Indian students for refusing eyeglasses was the “fear of being teased by other children.” Thus,
this study provides statistics on the high prevalence ofmyopia to examinewhether this infor-
mation is effective in reducingpeer pressure and thus influencing students’ decision-making.
The information provided that corresponds to this factor is the following: “Myopia is a very
common problem in our country. The proportion of middle school students who experience
myopia is 74%. Myopia can be improved by wearing eyeglasses.”

Fourth, students may overestimate the price of eyeglasses. Although research regarding
this factor is scant, Glewwe et al. (2016) found that parents’ perceived cost of glasses was neg-
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atively associated with purchasing glasses for their children. Additional research has found
a negative relationship between the perceived cost of other educational investments, such
as college tuition, and education decisions, such as attending college (Dynarski et al., 2022;
Linoset al., 2021). This suggests that students’ perceivedcostof eyeglasses as an investment in
their educationmight influence their decision-making. To examine the effects of information
about the price of eyeglasses, this study provides the following: “The averagemarket price of a
pair of glasses is 200 to 300 yuan. Having a pair of glasses is very cost-effective if you experience
myopia.”

To estimate the causal effects of these four types of information, this study also includes
a control group in which no information specific to myopia and eyeglasses is provided. The
control group information applies to the hypothetical scenario where students directlymade
their decisions to wear glasses after developing myopia or to encourage myopic friends to
wear glasses without additional information.

The grouping overview is as follows:

• Control: “Have a 30-second rest and please click to continue.”
• T1 (short-term impact): “Myopia can cause you to not be able to see the blackboard
clearly and not keep up with the pace of lectures, leading to a decline in academic per-
formance. If you experience myopia, having a pair of glasses has a significant effect on
improving your academic achievement.”

• T2 (long-term impact): “If you experience myopia, not wearing glasses will affect your
academic performance and lead to the continued deterioration of your vision and cause
amblyopia. These will eventually impact your labor market opportunities.”

• T3 (nationwideprevalenceofmyopia): “Myopia is a very commonproblem inour coun-
try. The proportion ofmiddle school students who experiencemyopia is 74%. Myopia can
be improved by wearing eyeglasses.”

• T4 (price of a pair of glasses): “The averagemarket price of a pair of glasses is 200 to 300
yuan. Having a pair of glasses is very cost-effective if you experience myopia.”

The information mentioned above was displayed for 30 seconds before automatically
transitioning to the post-intervention questions. During these 30 seconds, students in all five
groups could not operate the computers. In the post-question section, students were asked
two questions as the outcomes of interest in our study:

• Outcome 1 (students who were not myopic or likely myopic answer): “Will you pur-
chase eyeglasses after you developmyopia?”

• Outcome 2 (all students answer): “Will you recommend eyeglasses use to peers withmy-
opia?”
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For the first question (outcome 1), only students who were not myopic or likely myopic
were asked because they had not yet fully developed myopia and thus were suitable for this
question.

At last, we illustrate the RCT design in Table 1 .

3.3 Balance test and descriptive statistics

Table 2 reports the balance check of our randomization. We conducted four t-tests across
the different treatments for each observed variable and a multinomial logistic regression of
the treatments on the observed variables. Both the individual tests and the joint test show no
statistically significant differences in the students’ characteristics across the groups. The joint
F test p-value from a multinomial logistic regression is 0.6863, indicating that the observed
students’ characteristics cannot predict the treatment assignment.

Table 3 presents descriptive statistics derived from our survey sample. We also include
reference data from a nationwide survey and official statistics in column (8) for comparison.
Panel A shows that 68.1% students in our county-based sample have vision problems and
60.5% of them wear glasses, both figures comparable to the national average of 71.1% and
62.3%. While girls and high-achieving students have the highest myopia rates in our sample,
their proportionsofwearingglasses afterdevelopingmyopiaare also thehighest. Thispattern
may be explained by their outstanding academic performance, as suggested by their average
test scores in Panel C. In contrast, the proportion

Additionally, findings from Panel B also unveil a substantial belief bias among students
in the county-based sample. The estimated myopia prevalence is significantly below the na-
tional average, while the estimated price for eyeglasses at 1680.4 yuan significantly exceeds
the national average.

3.4 Empirical strategy

We estimate the average treatment effects of receiving informational nudges using the
following linear regression:

Yi c =β0+
4

∑
n=1

βn Nud g en
i c +γXi c +ϕc +εi c

where Yi c is the outcome of interest for student i in class c. Nud g en
i c is a dummy variable for

receivingoneof four typesof informationalnudges,wheren is the specific typeof information
a student receives. βn identifies the impact of each nudge group n. Xi c is a vector of controls
which include student characteristics, personality traits, baseline beliefs about myopia and
eyeglasses, and test scores. ϕc is a vector of school-class fixed effects. εi c is an error term,
clustered by school-grade.

9



4 Results

4.1 Average treatment effects

Table 4 reports the estimation results of nudge effects on students’ willingness to wear
glasses after developing myopia. Columns (1) - (3) show the results for all students who have
answered the question and are either non-myopic or likely myopic, and columns (4) and (5)
report the results of students who are not myopic and likely myopic, respectively. Column
(1) contains no covariates or fixed effects, while column (2) adds all covariates shown in Ta-
ble 2, and column (3) further adds school-class fixed effects. The first row reports the control
group’smeanof thewillingness towear glasses after developingmyopia, which represents the
treated students’ baseline willingness. Under no informational nudge, 66.8% of all students
who were either not myopic or likely myopic decided to wear glasses after developing my-
opia. Interestingly, non-myopic students were notably more willing to wear glasses (72.3%)
than likely myopic students (52.6%), which may be due to the fact that fewer likely myopic
students believed that wearing glasses has a positive impact on their studies, as shown in col-
umn (10) in Table 3.

We found that providing information on the short-term impact of wearing glasses (T1)
significantly improved students’ willingness to wear glasses after developing myopia, which
is consistent across every column in Table 4. After controlling for covariates and fixed effects,
students who were nudged by the T1 were 7 percentage points more likely to decide to wear
glasses than those in the control group, equivalent to a 10.5 percent increase from the control
group’smean. This substantial treatment effect of T1 is noteworthy, considering themild na-
ture of the nudge information (DellaVigna and Linos, 2022). Specifically, the nudge effect of
T1 had a greater impact on likely myopic students compared to non-myopic students, which
may be attributed to the lower baseline willingness among likely myopic students, as sug-
gested by their control mean.

We also found that providing information about the nationwide prevalence of myopia
(T3) significantly increased students’ willingness to wear glasses after developing myopia.
However, the nudge effect was only observed among non-myopic students who received the
T3, probably because non-myopic students were initially more concerned about the associ-
ated stigma of wearing glasses, as suggested by their relatively low estimated rate in the grade
in Table 3.

Table 5 reports the estimation results of nudge effects on students’ willingness to encour-
age myopic friends to wear glasses. We show the result of all students and divided it into
four subgroups: non-myopic students, likely myopic students, myopic students not wearing
glasses, and myopic students wearing glasses. Compared to the willingness to wear glasses
by oneself, the willingness to encourage others to do the same may be stronger given that
encouraging others takes less effort than taking action by oneself, which can be supported
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by the higher baseline willingness of non-myopic or likely myopic students shown in Table 5
than that of the same people in Table 4.

The estimation result of column (1) shows that providing information on the short-term
impact (T1) significantly increased the willingness of all students who received the informa-
tion by 5.5 percentage points, equivalent to a 7.8 percent increase from the control group’s
mean. Specifically, T1 somehow did not significantly increase non-myopic or likely myopic
students’ willingness to encourage myopic friends to wear glasses, which contrasts with the
results in Table 4. A plausible reason is that these students’ baseline willingness to encour-
age friends was higher than their willingness to wear glasses themselves asmentioned above,
which limits the nudge effects in Table 5. While non-myopic or likey myopic students were
not significantly nudged by T1, myopic students who wore or did not wear glasses were sig-
nificantly nudged by T1 even though their baseline willingness was relatively high. This pat-
tern shows that myopic students were more easily nudged by information on the short-term
impact than non-myopic or likely myopic students.

We also found thatmyopic students who already wore glasses were the only ones signifi-
cantly nudged by information about the long-term impact (T2), namely the positive impacts
of wearing glasses on health and career development. This can not be attributed to the low
baseline willingness considering their relatively high baseline willingness compared to oth-
ers. Given the fact that they already wore glasses before the intervention, this might suggest
that they had long been valuing the long-term benefits of wearing glasses, which reveals self-
selection in the significant nudge effect of T2.

Taken together, we did not find statistically significant impacts of the information on the
price of eyeglasses (T4) throughout the two types of willingness. This shows that the overesti-
matedprice of glasseswasnot the keybehavioral barrier to eyeglass adoption. Comparing the
effects of T4 to those of T1, the benefits of wearing glasses outweigh the cost of wearing them
when these students weremaking decisions on whether to wear glasses after developingmy-
opia. This might suggest that the low take-up of glasses was caused by students’ uncertainty
or underestimation of the benefits of wearing glasses if loss aversion was one of the behav-
ior barriers for these students. Besides, the contrast between the effects of T1 and T2 reveals
that students generally focusmore on the short-term impacts. This pattern is consistent with
the present bias discussed in Ericson and Laibson (2019), which argues that people have the
tendency to focusmore on the present situation than the future whenmaking decisions.

Last butnot least, the issueofmultiplehypothesis testingposes threats toour results. The
combination of five regressions and four treatments (20 tests in total, 4 coefficients by 5 re-
gressions) in both tables could potentially lead to false rejections of null hypotheses. Thereby,
we conduct multiple hypothesis testing to provide more robust p-values (or q-values) of the
nudgeeffects3. After adjustment, previously significantnudgeeffects remainsignificant,which

3We use Michael Anderson’s code to compute sharpened False Discovery Rate (FDR) q-values, which is based on
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validates our findings.

4.2 Heterogeneity in the nudge effects

We next examined how different students responded to the informational nudges based
on three dimension: (1) student characteristics and academic performance, (2) peer group,
and (3) baseline beliefs. Table 6-8 summarize the main results for these dimensions. For the
sake of better comparison, we estimate the overall nudge effects by combining the four treat-
ments as a single treatment and report them in the first row of each table4.

Student characteristics and academic performance. Table 6 presents the sample split
into three pairs of subgroups based on race, gender, and test scores, respectively. The overall
nudge effects show thatminority students, comparedwithHan students, aremore compliant
with the nudges in both outcomes. In contrast, the nudge interventions hardly adjust Han
students’decision-making inbothoutcomes. Thisdisparitymaybeattributed to the relatively
low baselinewillingness ofminority students as shown in the control groupmean. According
to the second row in panel B in Table 3, fewer minority students believe that glasses-wearing
helps their studies compared to Han students and the sample average, and therefore they are
more likely to update their beliefs after the intervention.

Asmentioned in the survey background,minority students constitute themajority of the
entire sample. This result suggests that informational nudges may serve as a potent tool to
enhance eyeglasses uptake among low-incomeminority students.

Gender is another characteristicworthnoting. For thedecision towear glasses, girls show
morewillingness afterbeingnudgedby the informationon the short-term impacts (T1),while
boys show no such response. A plausible reason is that few girls initially believed that wear-
ing glasses has a positive impact on their studies, as shown in Panel B in Table 3,making them
more likely toupdatebelief. On theotherhand, Table 6 shows thatonlyboys exhibitmorewill-
ingness to wear glasses after being nudged by the information on the nationwide prevalence
of myopia (T3). They may have greater concerns for peer pressure associated with wearing
glasses, which can be inferred by their relatively low estimated rate of myopia in the grade
(see Table 3). Additionally, those boys were probably more subject to stigma connected with
glasses-wearing, which is supported by the lower rate of glasses-wearing among boys with
vision problems (also see Table 3).

Thispatternsuggests thatpolicymakers shouldprovidegirlswith informationabout short-
term impacts, such as academic performance, to aid their decision-making. For boys, it’s
important to consider the role of peer pressure in designing nudges, particularly regarding
stigmatization.

the theory from Thomas (1994).
4Tomeasure the overall nudge effect, we use the specification Yi c =α0+α1Nud g en

i c +γXi c +ϕc +εi c , where α1 mea-
sures the overall nudge effect and n is the one from 1 to 4
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Table 6 also reports the heterogeneity in student’s academic performance. We calculate
themedianof all students’ total test scores and subsequentlydivide the students into twosub-
groups based on this median. Similar to minority students, high-achieving students are also
more compliant with the nudges in both outcomes, especially in terms of persuading friends
to wear glasses. This may be attributed to the strong complementarity between information
and education (Duflo et al., 2015; Dupas and Miguel, 2017; Godlonton et al., 2016). High-
achieving students are more likely to adopt beneficial information and adjust their behavior
due to higher self-efficacy (Schwarzer, 1992; Schwarzer and Fuchs, 1996). This tendency is
supported by the higher values in confidence factor and growth mindset observed among
high-achievers (see panel B inTable 3). Those high-achieving students are also more likely
to value long-term benefits than lower-achieving peers.

Peer group. Apart from personal characteristics, the nudge effects may also vary based
on one’s peer group and the extent of their exposure. Table 7 presents heterogeneity across
two dimensions of peer effects: the ratio of classmates wearing glasses, and the average test
scores of classmates.5 A cross-column comparison shows that students being nudged are
more likely to choose to wear glasses or persuade friends when most of their classmates al-
readywear glasses. Aplausible explanation is thedemonstration effect that students aremore
inclined to heed the information about glasses and update their beliefs when they observe
many of their classmates already wearing them.

Additionally, for students whose classmates are mostly high-achievers, the nudge inter-
vention works more effectively, than in the first dimension, to enhance the willingness to
wear glasses or persuade friends by 7.0 percentage points (p < 0.003, 11% of the control group
mean) and 7.3 percentage points (p < 0.001, 11%of the controlmean), respectively. Besides, it
is worth noting that, even after adjusting p-values, almost all nudge information significantly
helps improve students’ willingness except for the one about price in the first outcome. In
contrast, in classes where the average test score is below the median, nudge information has
minimal impactonstudents’decision-making. Thepattern is consistentwith theheterogene-
ity in academic performance analyzed above, indicating that high-achieving classmates’ self-
efficacymight influence andmotivate their peers to embrace useful information andmodify
their decisions.

Baseline beliefs. When trying to nudge people towards certain decisions or behaviors,
prior beliefs play a crucial role (Thaler andSunstein, 2008). We investigate howan individual’s
baseline belief influences the nudge effect.

In thepre-interventionsurvey,wegathereddataonstudents’baselinebeliefs aboutglasses-
wearing, which is designed to help usmeasure the extent of students’ belief biases. Firstly, we

5Tomeasure the ratio of classmates wearing glasses, we use the leave-one-out method, which divides the number
of one’s classmates who wear glasses by the total number of one’s classmates in the class. The same method is
applied tomeasure the average test scores of classmates.
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asked about students’ perceived prices of eyeglasses as the belief bias of costing. If a student
significantly overestimates the price, it may indicate a strong bias in their perception of the
cost of wearing glasses. Secondly, we surveyed students on their perceptions of how wearing
glasses affects studying in order to identify the belief bias on the short-term impact. Negative
or skeptical attitudeswould reflect a cognitivebias. Lastly, weaskedeach student’s estimateof
the proportion of myopic students in their grade as an indicator of their perception of wear-
ing glasses as humiliating. If the proportion is underestimated by a student, they may view
having vision problems as unusual at school and, as a result, fear discrimination if they are
myopic.

Each baseline belief we surveyed corresponds to specific nudge information except for
the one about the long-term impact (T2). We did not ask students questions about their long-
termbenefitpreferences since their test scorescanalready indicate suchpreferences. Ahigher
score shows a student’s commitment to studying over short-termpleasures like instant enter-
tainment, suggesting that a student values long-term benefits.

Westart theanalysisby simplyexamining thebaselinebelief regardinghowwearingglasses
affects studying. The corresponding question offers three options: “positive”, “negative” and
“not sure”, which allows us to divide the sample into three subgroups, each representing a
different degree of belief bias. Table 8 compares the regression results across three degrees of
belief bias. Notably, the “not sure” group ismost effectively nudgedbynearly all four informa-
tion,whereas the other twobarely showsignificant nudge effects. This resultmay suggest that
individuals without a strong prior belief aremore susceptible to nudges. However, we cannot
take this result as conclusive evidence of a general behavioral pattern because the “not sure"
group only represents individuals with amild belief bias about the impact of wearing glasses
on studying andmay not capture other three types of baseline beliefs.

Tomeasure the overall belief bias capturing all four baseline beliefs, we predict the coun-
terfactualorpre-interventionwillingnessofall the treatedsamplesas thealternativemethod6.
Weemploymachine learning topredict thewillingness andusefivemodels controlling for full
covariates andfixedeffects, and thencompare their predictive accuracies. Specifically,weuti-
lize the control group to train thesemodels by splitting it into a training sample (80%,N=1321)
and a testing sample (20%, N=330), and then predict the outcome using well-trainedmodels
and samples from all treated groups. Table 9 exhibits the predicted probabilities, classifica-
tion accuracies, and classification error rates across fivemodels in two outcomes. Comparing
classification accuracy and classification error rate in two outcomes, RandomForest tends to
have a slightly better performance in in-sample and out-of-sample predictions. Hence, we
use the predicted probability from Random Forest as the counterfactual willingness.

If the predicted willingness indeed captures the overall belief bias, then students with
deeper belief biases would exhibit lower willingness in the absence of any intervention. Fig-

6Given that the two outcomes in this paper are dummy variables, the predictions are doing classifications.
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ure2andFigure3depict thecorrelationsbetween thepredictedwillingnessand the fourbase-
line beliefs, in which our predicted willingness decreases as belief bias increases. Thereby,
the consistently correlative patterns shown in both figures validate our prediction of the pre-
intervention willingness.

Using the predicted willingness, we estimated the nudge effect within each predicted
willingness quartile. Figure 4 and Figure 5 show significant variations and similar patterns
across each frame represented by a nudge effect. Specifically, information interventions have
consistently affected students with a medium predicted willingness (Q2 or Q3), but in most
cases have minimal effects on those with either a low or a high willingness (Q1 or Q4). This
finding is consistent with the pattern in Table 8 and also the findings in Thaler and Sunstein
(2008) that ahumandecision canbemost effectively influencedby abehavioral nudge if there
is no strong prior belief that goes for or against it.

5 Cost-benefit analysis

Having established the effectiveness of our informational nudge, we now examine the
efficiencyofour intervention innudging studentswithvisionproblems towearglasses. In this
section,weconduct a cost-benefit analysis toassess thecost-effectivenessof this intervention
project from a broader policy standpoint.

Students’ test scores, a measure of academic performance, is used to evaluate the short-
termbenefits studentswith visionproblemscanacquire fromwearingglasses. Weuseadmin-
istrative data on students’ test scores, standardized at the school level, to examine the impact
ofmyopia andwearing glasses on these scores. Specifically, in our regressions, we control the
time and effort students spend studying to mitigate the selection bias associated with my-
opia7. Panel A in Table 10 shows that myopia consistently reduces students’ scores in every
subject, while wearing glasses significantly and consistently improves students’ test scores.
To alleviate the biases inOLS estimations, we employ doublemachine learning (DML) to esti-
mate the effects on average test scores in column (5). Developingmyopia decreases students’
average test scores by 0.052 SDs, whereaswearing glasses significantly increases students’ av-
erage test scores by 0.102 SDs, outweighing the negative impact of myopia. This finding is
approximate to Glewwe et al. (2016), who discovered that poor vision resulted in a 0.023 SDs
decrease in students’ average test scores while having eyeglasses led to a 0.156 SDs increase.
Given the fact that their estimates are derived from an IV estimation (the instrumental vari-
able is giving free eyeglasses), the effect of wearing glasses in their result reasonably outper-
forms ours.

Additionally, we compare this local result to the nationwide result to further underscore
the benefits of wearing glasses for students with vision problems in our study. We utilize the

7This bias stems from the notion that the harder a student works, themore likely they are to have vision problems.
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China Education Panel Survey (CEPS), a nationwide panel survey in China that provides ed-
ucational outcome data for students in grades 7 through 9, and select students from grades
7 and 8 (same with our sample) to provide comparable results. To be specific, students from
grades 7 and 8 represent the same individuals surveyed at different times, forming a panel
data set. In our regressions, test scores from grade 8 are the outcomes, while grade 7 test
scores are included as a lagged variable. Besides, our variables of interests, beingmyopic and
wearing glasses, were surveyed in grade 7 instead of the ones surveyed in grade 8 because the
former ones precede the grade 8 test scores and thus have causal effects on them8. Lastly, we
also control the efforts students invest in their studies tomitigate the selectionbias associated
with developingmyopia.

PanelsBandC inTable10present the results fromrural samplesandnationwidesamples,
respectively. Wefind thatwearing glasses after developingmyopia leads to a greater improve-
ment in students’ average test scores in our sample, compared to the rural and nationwide
samples in CEPS. This result indicates substantial returns to wearing eyeglasses for students
in ultra-poor regions and further reveals the effectiveness of our intervention.

According to a meta-analysis in Jackson and Mackevicius (2021), a 0.0352 SDs improve-
ment in average test scores amounts to a $1000 annual increase in per-pupil public school
spending. In our results, we observe an increase of 0.102 SDs in average test scores by wear-
ing glasses for thosewhoare alreadymyopic,whichamounts to approximately $2898worthof
per-pupil educational input. Assuming conservatively that 10%myopic students who decide
to wear glasses after being successfully nudged by T1 will indeed wear glasses afterwards9,
there would be a 0.7 percentage point (10%× 7pp. = 0.7pp.) increase in eyeglass adoption in
the real world10. A 0.7 pp. increase in eyeglasses adoption amongmyopic students is equiva-
lent to an educational input of $20.3 per student (0.7%×$2898 = $20.3). Considering that our
survey experiment has a per capita cost of approximately $0.1 for digital delivery, and the av-
erage price of a pair of standard eyeglasses is about $14 in China, we can conclude that this
intervention yields a net benefit of $6.2 per capita for non-myopic or likely myopic students,
or a net benefit of $23,510.4 in total ($6.2×3792 = $23510.4)11, which is obviously cost-effective.

8It is worth noting that CEPS did not survey whether students wore glasses when they were in grade 7, but we can
infer who did not wear glasses based on the information aboutmyopia in grade 7 and information about glasses-
wearing in grade 8. Then we have 1969 myopic students we are not sure whether wore glasses in the grade 7.
According to the literature, wearing glasses consistently improves the test scores of students with vision prob-
lems. Therefore, to obtain a lower-bound effect of wearing glasses on test scores, we regard these 1969 students
as wearing glasses.

9Zhang et al. (2022) found that the informational nudges usingmessage framing led to at least a 12 pp. increase of
students’ eyeglasses ownership.

107 pp. is the nudge effect of T1 on the willingness to wear glasses, shown in Table 4
11In our sample, there are 3453 non-myopic or likely myopic students.
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6 Conclusion

Vision problems are among the most common factors detrimental to students’ educa-
tional outcomes, with many of them often left untreated among students in low-income re-
gions. While previous studies have emphasized the benefits of vision correction for academic
performance, the role of behavioral bias in preventingmyopic students fromwearing glasses
remains to be explored. The central aim of this study is to identify which types of informa-
tion can significantly increase students’ motivation to purchase glasses or encourage other
students to do so.

Using a survey experiment conducted in an ultra-poor region of China, this study finds
that the information about the short-term impacts of wearing glasses on academic achieve-
ment is the most effective for most students to increase such motivation. Whereas informa-
tion about the long-term impact results in a slight increase in the willingness to encourage
myopic friends to wear glasses, this effect is particularly pronounced among individuals who
already wear glasses. These results have the following policy implication: emphasizing the
short-term impacts or benefits is effective formotivating individuals to adjust their decision-
making in policy interventions.

While the baseline estimation results showed encouraging evidence regarding the effec-
tiveness of specific nudge information, we also uncovered large heterogeneity in treatment
effects in three dimensions. Firstly, we find the significant role of targeted information com-
binedwith personal characteristics—like race, gender, and academic performance—in influ-
encing individuals’ decisions to follow the intervention. Specifically, minority students and
high-achieving students are the ones more inclined to follow the nudge information. Sec-
ondly, peer effects are also considered. We find that students are more influenced by nudges
when their peers alreadywear glasses or arehigh-achieving students. Lastly, the study also ex-
plores howprior beliefs affect nudge efficacy, showing that uncertain baseline beliefs amplify
the responsiveness to informational nudges. These patterns suggest that, in policy practice,
information content should be designed to target different student populations, while paying
attention to the interactive effects of students’ academic performance and original beliefs on
the outcomes of interventions.

Ourcost-benefitanalysis establishes thecost-effectivenessof such low-cost informational
nudge. This suggests that even modest interventions like informational nudges can yield
meaningful outcomes. Given the substantial benefits of wearing eyeglasses identified in the
literature, leveraging the targeted information to encourage eyeglasses usage amongmyopic
students can be highly promising to improve their academic achievement.
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Table 1: Experimental design

2022 • Online survey experiment with a county random sample of 7th and 8th
grade students

• Surveying students’ background information

«

Control • No information (N=1651)

Treatment 1 • Short-term impact (N=1648)

• “Myopia can cause you to not be able to see the blackboard clearly and not
keep up with the pace of lectures, leading to a decline in academic
performance. If you experience myopia, having a pair of glasses has
significant effect on improving your academic achievement.”

Treatment 2 • Long-term impact (N=1644)

• “If you experience myopia, not wearing glasses will affect your academic
performance and lead to the continued deterioration of your vision and cause
amblyopia. These will eventually impact your labor market opportunities.”

Treatment 3 • Nationwide %myopic (N=1653)

• “Myopia is a very common problem in our country. The proportion of middle
school students who experience myopia is 74%. Myopia can be improved by
wearing eyeglasses.”

Treatment 4 • Price (N=1666)

• “The average market price of a pair of glasses is 200 to 300 yuan. Having a
pair of glasses is very cost-effective if you experience myopia.”

«

Outcome 1 • Will wear glasses after developingmyopia ? (Students not diagnosed as
myopia answer the question)

Outcome 2 • Will encouragemyopic friends to wear glasses ? (All students answer the
question)

Notes: This table shows the experimental design of eyeglass information intervention in 2022. Ran-
domization was independently conducted at the student level.
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Table 2: Balance checks
(1) (2) (3) (4) (5) Diff Diff Diff Diff

Control T1 T2 T3 T4 (1)-(2) (1)-(3) (1)-(4) (1)-(5)
Panel A. Myopia &wearing glasses
Myopia (=1) 0.545 0.534 0.538 0.536 0.552 0.011 0.006 0.009 -0.008

[0.024] [0.024] [0.025] [0.024] [0.025]
Likely myopia (=1) 0.131 0.152 0.141 0.147 0.143 -0.021 -0.010 -0.016 -0.012

[0.009] [0.014] [0.012] [0.010] [0.008]
Wear glasses (=1) 0.411 0.419 0.413 0.405 0.422 -0.009 -0.002 0.006 -0.011

[0.030] [0.027] [0.031] [0.026] [0.031]
Panel B. Student’s beliefs
Estimatedmyopia % in the grade 51.815 52.854 52.103 52.140 52.348 -1.040 -0.288 -0.326 -0.533

[1.970] [1.986] [1.746] [1.775] [1.964]
Positive impact of wearing glasses (=1) 0.315 0.339 0.339 0.339 0.337 -0.024 -0.024 -0.024 -0.022

[0.016] [0.018] [0.016] [0.015] [0.015]
Log(perceived price of glasses) 7.210 7.182 7.169 7.187 7.162 0.029 0.042 0.023 0.049

[0.035] [0.053] [0.063] [0.031] [0.040]
Panel C. Student characteristics
Female (=1) 0.494 0.498 0.511 0.483 0.517 -0.004 -0.017 0.011 -0.023

[0.017] [0.014] [0.016] [0.017] [0.017]
Minority (Yi = 1) 0.438 0.448 0.443 0.453 0.466 -0.011 -0.005 -0.015 -0.028

[0.034] [0.037] [0.038] [0.037] [0.034]
Minority (other groups=1) 0.153 0.150 0.161 0.145 0.160 0.003 -0.007 0.008 -0.007

[0.012] [0.010] [0.013] [0.010] [0.012]
Panel D. Study-related factors
Want to attend high school (=1) 0.807 0.823 0.832 0.805 0.822 -0.016 -0.025 0.002 -0.014

[0.021] [0.022] [0.020] [0.020] [0.017]
Self-confidence (s.d.) 0.016 0.038 -0.002 -0.012 0.006 -0.023 0.018 0.027 0.010

[0.035] [0.037] [0.038] [0.042] [0.043]
Growthmindset (optimistic=1) 0.293 0.295 0.298 0.270 0.300 -0.002 -0.006 0.022 -0.007

[0.013] [0.016] [0.013] [0.017] [0.012]
Math is a difficult subject (=1) 0.568 0.579 0.574 0.603 0.582 -0.012 -0.007 -0.036* -0.014

[0.020] [0.024] [0.020] [0.021] [0.020]
English is a difficult subject (=1) 0.632 0.630 0.646 0.658 0.622 0.002 -0.014 -0.026 0.010

[0.029] [0.029] [0.028] [0.029] [0.032]
Panel E. Student’s test scores
Chinese 65.697 66.551 65.869 65.012 66.304 -0.854 -0.173 0.685 -0.607

[1.715] [1.677] [1.604] [1.510] [1.575]
English 52.059 53.318 51.450 50.895 52.993 -1.259 0.609 1.164 -0.934

[3.964] [4.143] [3.827] [3.621] [3.798]
Math 54.080 55.257 53.227 52.146 54.695 -1.177 0.853 1.934 -0.615

[3.728] [3.741] [3.382] [3.268] [3.495]

Observations 1651 1648 1644 1653 1666

Notes: (1) The table reports themean and standard deviation (in square brackets) of each variable. (2)
The columns after column (5) report the control-treamtment differences. ***, **, and * indicate the
significance of the differences at the 1, 5, and 10 percent critical level based on robust standard errors
clustered by school-grade. (3) The joint F test p-value from a multinomial logit model using all the
covariates and school-class fixed effects to predict treatment assignment status is 0.6863.
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Table 3: Descriptive statistics
(1) (2) (3) (4) (5) (6) (7) (8)

All samples Boys Girls Minority Han High-achiever Low-achiever Reference
data

Panel A. Status quo of vision health
Had vision problems (=1) 0.684 0.599 0.768 0.691 0.673 0.754 0.602 0.711

(0.465) (0.490) (0.422) (0.462) (0.469) (0.431) (0.490)
Myopic (=1) 0.541 0.459 0.623 0.550 0.527 0.610 0.461

(0.498) (0.498) (0.485) (0.498) (0.499) (0.488) (0.499)
Likely myopic (=1) 0.143 0.140 0.145 0.141 0.146 0.144 0.141

(0.350) (0.348) (0.352) (0.348) (0.353) (0.351) (0.348)
Among "Had vision problems":

Wear glasses 60.5% 52.3% 67.1% 59.3% 62.5% 68.2% 49.3% 62.3%

Panel B. Students’ baseline beliefs
Estimatedmyopia % in the grade 52.09 47.85 56.39 49.18 51.95 58.29 45.18 -

(23.02) (23.51) (21.68) (22.89) (23.21) (21.59) (22.49)
Positive impact of glasses (=1) 0.334 0.350 0.319 0.331 0.340 0.325 0.343 -

(0.472) (0.477) (0.466) (0.471) (0.474) (0.469) (0.475)
Perceived price of glasses (RMB) 1681.4 1743.3 1618.6 1640.4 1743.7 1664.5 1699.1 200-300

(1061.1) (1173.7) (928.9) (1030.7) (1102.9) (987.6) (1126.8)
Panel C. Self-efficacy and test score
Confidence factor (s.d.) 0.009 0.047 -0.029 -0.001 0.025 0.113 -0.113 -

(0.999) (1.027) (0.970) (0.983) (1.023) (1.029) (0.949)
Growthmindset (optimistic=1) 0.291 0.316 0.267 0.289 0.294 0.299 0.282 -

(0.454) (0.465) (0.442) (0.453) (0.456) (0.458) (0.450)
Average test score 57.33 52.61 62.00 58.02 56.22 74.72 40.07 -

(20.10) (20.32) (18.74) (19.95) (20.28) (11.02) (9.284)
Observations 8,262 4,126 4,136 4,987 3,275 4,459 3,803

(9) (10) (11) (12)
Not myopic Likely myopic Myopic & w/o glasses Myopic & w/ glasses

Wear glasses 0 0 0 100%

Panel A. Students’ baseline beliefs
Estimatedmyopia % in the grade 45.78 52.12 50.32 57.84

(22.99) (22.55) (22.99) (21.63)
Positive impact of glasses (=1) 0.374 0.271 0.334 0.324

(0.484) (0.444) (0.472) (0.468)
Perceived price of glasses (RMB) 1753.1 1787.3 1768.1 1561.1

(1203.4) (1119.9) (1126.4) (855.6)
Panel B. Self-efficacy and test score
Confidence factor (s.d.) 0.0438 0.0147 -0.103 0.0153

(1.009) (1.021) (0.933) (1.002)
Growthmindset (optimistic=1) 0.320 0.289 0.285 0.272

(0.467) (0.454) (0.452) (0.445)
Average test score 51.07 57.41 50.78 64.10

(18.55) (19.52) (17.90) (19.87)
Observations 2613 1179 1050 3420

Notes: (1) Standard deviations are reported in parentheses. (2) " Estimated myopic % in the grade"
refers to the question about the estimated proportion of myopic students in the grade; "Positive im-
pact of wearing glasses" refers to those who initially believed that wearing glasses after developing
myopia has a positive effect on study; "Guessing glasses price (RMB)" refers to the question about the
guessingpriceof apair of glasses. (3) In column (8), "Referencedata" refers to thenationwide statistics,
where "Had visionproblems" contains thenationwidemyopia rate among junior high school students
cited from an official press conference (see here), while "Wear glasses" and "Guessingmyopic% in the
grade" are derived from the CEPS (during 2014-2015, students from grade 7-8).
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Table 4: Nudge effects on students’ willingness to wear glasses after developingmyopia

(1) (2) (3) (4) (5)
Sample Not myopic + Likely myopic Not myopic Likely myopic

Control groupmean 0.668 0.668 0.668 0.723 0.526

T1 (Short-term impact) 0.074*** 0.078*** 0.070*** 0.054** 0.096**
(0.018) (0.018) (0.019) (0.025) (0.040)

T2 (Long-term impact) 0.030 0.033 0.037* 0.030 0.017
(0.023) (0.022) (0.021) (0.023) (0.043)

T3 (Nationwide %myopic) 0.051** 0.055** 0.062** 0.064** 0.007
(0.022) (0.023) (0.025) (0.029) (0.046)

T4 (Price) 0.029 0.033 0.029 0.005 0.055
(0.021) (0.022) (0.024) (0.032) (0.040)

Q-value: T1 0.001 0.001 0.007 0.071 0.067
Q-value: T2 0.159 0.159 0.109 0.159 0.332
Q-value: T3 0.071 0.067 0.067 0.071 0.332
Q-value: T4 0.159 0.159 0.180 0.332 0.159

Observations 3,792 3,454 3,453 2,607 1,170
R-squared 0.003 0.089 0.154 0.133 0.233
Covariates No Yes Yes Yes Yes
School-Class FE No No Yes Yes Yes

Notes: (1) “Students not diagnosedwithmyopia” include students who reported to be notmyopic and
students who did not know whether they were myopic but could not see the blackboard clearly. (2)
Covariates include all the pre-intervention variables as summarized in Table 1. (3) False Discovery
Rate (FDR) adjusted p-values, or q-values, are reported in square brackets as the results of multiple
hypothesis testing. (4) Robust standard errors clustered by school-class are reported in parentheses;
***, **, and * reflect unadjustedp-values, indicating significance at the 1, 5, and10percent critical level.
(5) "Control groupmean" stands for the average outcome of control group.
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Table 5: Nudge effects on students’ willingness to encouragemyopic friends to wear glasses

(1) (2) (3) (4) (5)
Sample All students Not myopic Likely myopic Myopic & w/o glasses Myopic & w/ glasses

Control groupmean 0.702 0.738 0.577 0.623 0.738

T1 (Short-term impact) 0.055*** 0.025 0.060 0.113** 0.055**
(0.016) (0.023) (0.057) (0.043) (0.023)

T2 (Long-term impact) 0.041** 0.013 0.043 0.032 0.059***
(0.017) (0.029) (0.036) (0.056) (0.020)

T3 (Nationwide %myopic) 0.016 0.004 0.001 0.023 0.015
(0.014) (0.024) (0.037) (0.042) (0.019)

T4 (Price) 0.018 -0.016 0.063 0.058 0.012
(0.016) (0.029) (0.042) (0.051) (0.022)

Q-value: T1 0.021 0.588 0.588 0.074 0.074
Q-value: T2 0.074 0.974 0.588 0.961 0.050
Q-value: T3 0.588 0.974 0.974 0.961 0.911
Q-value: T4 0.588 0.961 0.557 0.588 0.961

Observations 8,254 2,607 1,170 1,025 3,412
R-squared 0.089 0.128 0.251 0.244 0.109
Covariates Yes Yes Yes Yes Yes
School-Class FE Yes Yes Yes Yes Yes

Notes: (1) All regressions include the same control variables as those in Table 4. (2) Robust standard
errors clustered by school-class are reported in parentheses; ***, **, and * indicate significance at the
1, 5, and 10 percent critical level.
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Table 6: Heterogeneity by personal characteristics and academic performance

(1) (2) (3) (4) (5) (6)
Sample Minority Han Girls Boys Test Scores >Mdn Test Scores <Mdn

Panel A. Dependent Variable: Will wear glasses after developingmyopia (0/1)
Overall effect 0.067** -0.012 0.036 0.048 0.050* 0.023

(0.026) (0.033) (0.023) (0.031) (0.028) (0.030)

T1 (Short-term impact) 0.066** 0.024 0.101*** 0.044 0.079** 0.031
(0.031) (0.032) (0.035) (0.031) (0.032) (0.037)

T2 (Long-term impact) 0.068** -0.039 0.006 0.043 0.070* -0.021
(0.025) (0.048) (0.030) (0.036) (0.035) (0.028)

T3 (Nationwide %myopic) 0.083** 0.013 0.001 0.091** 0.04 0.059
(0.033) (0.039) (0.032) (0.037) (0.033) (0.037)

T4 (Price) 0.049 -0.041 0.038 0.018 0.018 0.029
(0.038) (0.037) (0.027) (0.038) (0.039) (0.040)

Q-value: T1 0.116 0.665 0.049 0.404 0.098 0.665
Q-value: T2 0.098 0.665 0.806 0.478 0.165 0.665
Q-value: T3 0.098 0.783 0.839 0.098 0.462 0.320
Q-value: T4 0.438 0.505 0.404 0.754 0.754 0.665
Observations 2,079 1,348 1,408 2,037 1,713 1,730
R-squared 0.182 0.241 0.229 0.194 0.191 0.173
Control groupmean 0.645 0.721 0.709 0.656 0.675 0.676

Panel B. Dependent Variable: Will encouragemyopic friends to wear glasses (0/1)
Overall effect 0.034** 0.027 0.042** 0.020 0.060*** 0.007

(0.015) (0.027) (0.019) (0.019) (0.015) (0.015)

T1 (Short-term impact) 0.058*** 0.051 0.066** 0.039* 0.078*** 0.042**
(0.015) (0.031) (0.028) (0.022) (0.021) (0.019)

T2 (Long-term impact) 0.049* 0.021 0.053** 0.035 0.096*** -0.008
(0.025) (0.033) (0.023) (0.022) (0.022) (0.019)

T3 (Nationwide %myopic) 0.015 0.019 0.013 0.017 0.032* -0.001
(0.018) (0.03 ) (0.02 ) (0.025) (0.017) (0.020)

T4 (Price) 0.012 0.018 0.036 -0.012 0.039** -0.005
(0.021) (0.032) (0.025) (0.025) (0.019) (0.026)

Q-value: T1 0.002 0.194 0.101 0.164 0.008 0.127
Q-value: T2 0.147 0.472 0.101 0.199 0.002 0.517
Q-value: T3 0.436 0.472 0.472 0.472 0.155 0.808
Q-value: T4 0.472 0.472 0.222 0.479 0.101 0.680
Observations 4,658 2,914 3,805 3,770 3,768 3,791
R-squared 0.103 0.115 0.106 0.114 0.108 0.092
Control groupmean 0.703 0.696 0.705 0.696 0.708 0.693

Notes: (1) The “Overall effect" indicates the overall treatment effect from the 4 treatment groups com-
pared to the control group. (2) Regressions include covariates and school-class fixed effects. (3) ***,
**, and * indicate significance at the 1, 5, and 10 percent critical level based on robust standard errors
clustered by school-class.
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Table 7: Heterogeneity by peer groups

(1) (2) (3) (4)
Sample % Glasses wearing >

Mdn
%Glasses wearing <
Mdn

Average scores >
Mdn

Average scores <
Mdn

Panel A. Dependent Variable: Will wear glasses after developingmyopia (0/1)
Overall effect 0.048* 0.027 0.070*** 0.002

(0.028) (0.029) (0.022) (0.027)

T1 (Short-term impact) 0.053 0.051 0.069** 0.031
(0.032) (0.032) (0.027) (0.034)

T2 (Long-term impact) 0.072** -0.015 0.091*** -0.034
(0.032) (0.033) (0.028) (0.032)

T3 (Nationwide %myopic) 0.041 0.058 0.081** 0.015
(0.032) (0.039) (0.035) (0.033)

T4 (Price) 0.026 0.014 0.040 -0.001
(0.035) (0.032) (0.033) (0.026)

Q-value: T1 0.306 0.306 0.090 0.496
Q-value: T2 0.010 0.678 0.049 0.454
Q-value: T3 0.445 0.331 0.098 0.678
Q-value: T4 0.536 0.678 0.454 0.729
Observations 1,679 1,774 1,727 1,726
R-squared 0.176 0.146 0.154 0.178
Control groupmean 0.680 0.713 0.657 0.733

Panel B. Dependent Variable: Will encouragemyopic friends to wear glasses (0/1)
Overall effect 0.045*** 0.020 0.073*** -0.008

(0.015) (0.020) (0.016) (0.016)

T1 (Short-term impact) 0.064*** 0.048** 0.101*** 0.013
(0.022) (0.023) (0.021) (0.020)

T2 (Long-term impact) 0.062*** 0.025 0.096*** -0.012
(0.021) (0.026) (0.025) (0.020)

T3 (Nationwide %myopic) 0.016 0.015 0.046** -0.013
(0.019) (0.026) (0.018) (0.021)

T4 (Price) 0.038** -0.009 0.050** -0.020
(0.017) (0.024) (0.020) (0.025)

Q-value: T1 0.022 0.059 0.002 0.418
Q-value: T2 0.022 0.418 0.008 0.418
Q-value: T3 0.418 0.418 0.038 0.418
Q-value: T4 0.055 0.568 0.042 0.399
Observations 3,709 3,867 3,788 3,788
R-squared 0.09 0.078 0.085 0.086
Control groupmean 0.704 0.696 0.687 0.714

Notes: (1) Columns 1 and 2 show the peer effects in the ratio of wearing glasses in the class, while
columns 3 and 4 show the peer effects in the average test scores in the class. (2) The “Overall effect"
indicates the overall treatment effect from the 4 treatment groups compared to the control group. (3)
Regressions include covariates and school-class fixed effects. (4) ***, **, and * indicate significance at
the 1, 5, and 10 percent critical level based on robust standard errors clustered by school-class.29



Table 8: Heterogeneity by baseline beliefs
(1) (2) (3) (4) (5) (6)

Outcome Will wear glasses after developingmyopia (0/1) Will encouragemyopic friends to wear glasses (0/1)
Sample Positive Negative Not sure Positive Negative Not sure

Overall effect 0.018 0.032 0.074** -0.002 -0.002 0.120***
(0.039) (0.028) (0.029) (0.021) (0.019) (0.029)

T1 (Short-term impact) 0.025 0.044 0.117** -0.016 0.037* 0.152***
(0.041) (0.031) (0.044) (0.027) (0.019) (0.038)

T2 (Long-term impact) -0.008 0.020 0.064* 0.026 -0.016 0.139***
(0.042) (0.039) (0.036) (0.026) (0.032) (0.034)

T3 (Nationwide %myopic) 0.047 0.082* 0.045 -0.003 -0.008 0.077**
(0.055) (0.043) (0.035) (0.024) (0.026) (0.033)

T4 (Price) 0.005 -0.018 0.072* -0.016 -0.025 0.115***
(0.045) (0.042) (0.042) (0.026) (0.025) (0.037)

Q-value: T1 0.803 0.316 0.062 0.803 0.211 0.002
Q-value: T2 0.994 0.803 0.235 0.593 0.803 0.002
Q-value: T3 0.659 0.211 0.386 0.994 0.918 0.098
Q-value: T4 0.994 0.803 0.235 0.803 0.593 0.023

Observations 1,191 1,115 1,104 2,543 2,869 2,157
R-squared 0.271 0.269 0.263 0.121 0.133 0.166
Control groupmean 0.714 0.689 0.624 0.761 0.751 0.559
All covariates Yes Yes Yes Yes Yes Yes
School-Class FE Yes Yes Yes Yes Yes Yes

Notes: (1) The “Overall effect" indicates the overall treatment effect from the 4 treatment groups com-
pared to the control group. (2) ***, **, and * indicate significance at the 1, 5, and 10 percent critical level
based on robust standard errors clustered by school-class.
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Table 9: Predicting pre-intervention eyeglasses willingness: Model comparison

(1) (2) (3) (4) (5)
Model Tree Random Forest Boosting LASSO Logit

Panel A. Outcome: Will wear glasses after developingmyopia (0/1)
Predicted probability

Min 0.4141 0.4037 0.4586 0.4205 0.4059
Mean 0.6782 0.6806 0.6786 0.679 0.6793
Median 0.7811 0.6879 0.7036 0.6833 0.6843
Max 0.7811 0.7899 0.7470 0.8476 0.8574

Classification accuracy
Training 71.00% 96.68% 71.23% 66.95% 67.09%
Testing 67.82% 70.18% 70.18% 66.18% 66.18%

Classification error rate
Training 29.27% 9.27% 28.91% 32.91% 33.09%
Testing 40.15% 35.04% 35.77% 28.47% 29.20%

Panel B. Outcome: Will encouragemyopic friends to wear glasses (0/1)
Predicted probability

Min 0.1111 0.6846 0.6715 0.5382 0.5509
Mean 0.7009 0.7018 0.7003 0.7023 0.7029
Median 0.7038 0.7020 0.7004 0.703 0.7035
Max 0.7038 0.7159 0.7004 0.8062 0.8227

Classification accuracy
Training 70.69% 74.13% 70.07% 70.07% 70.07%
Testing 69.01% 70.24% 70.07% 70.07% 70.07%

Classification error rate
Training 29.93% 29.03% 29.93% 29.93% 29.93%
Testing 27.80% 27.80% 27.80% 27.80% 27.80%

Notes: (1) The training and testing datasets are obtainedby dividing the control group sample in an 8:2
ratio, resulting in 1321 observations in the training dataset and 330 observations in the testing dataset.
(2) All models use the same set of covariates (including their interactions) and fixed effects. (3) The
λ values in the LASSO model are 0.1 and 0.001 respectively in two outcomes’ context. (4) In the first
outcome, the top 5 important predictors in the Random Forest model are guessing myopia rate in
the grade, log(perceived price of glasses), self-confidence factors, English test score, and Chinese test
scores.In the second outcome, the top 5 important predictors are school-class fixed effects, desire for
attending high school, Chinese test score, currently wearing glasses, and believing positive impact on
the study by wearing glasses.
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Table 10: Effects of myopia and wearing glasses on academic performance (standardized test scores)

(1) (2) (3) (4) (5)
Outcome Chinese Math English Average Average
Method OLS OLS OLS OLS DML

Panel A: Sample from this program
Myopic (=1) -0.061 -0.061** -0.025 -0.051* -0.052*

(0.036) (0.030) (0.028) (0.028) (0.028)
Wear glasses (=1) 0.122*** 0.131*** 0.078** 0.111*** 0.102***

(0.037) (0.038) (0.034) (0.032) (0.034)
Observations 7,591 7,577 7,588 7,576 7,578
R-squared 0.365 0.369 0.438 0.455

Panel B: Rural samples fromCEPS
Myopic (=1) -0.036 -0.042 -0.062** -0.041** -0.035*

(0.028) (0.031) (0.026) (0.020) (0.019)
Wear glasses (=1) 0.048 -0.001 0.025 0.028 0.026

(0.033) (0.033) (0.036) (0.023) (0.024)
Observations 4,472 4,468 4,467 4,454 4,459
R-squared 0.567 0.600 0.658 0.752

Panel C: Nationwide samples fromCEPS
Myopic (=1) -0.045** -0.035 -0.033* -0.037*** -0.030**

(0.019) (0.023) (0.017) (0.013) (0.013)
Wear glasses (=1) 0.057** 0.013 0.042* 0.037** 0.034**

(0.023) (0.023) (0.022) (0.016) (0.015)
Observations 9,318 9,316 9,309 9,291 9,291
R-squared 0.55 0.577 0.663 0.748

Notes: (1) All test scores are standardizedwithin schools. (2) CEPS is a nationwide survey in China that
provideseducationaloutcomedata for students ingrades7 through9. Weutilize samples fromgrades7
and8. (3)Variable “Wearglasses” inPanelCshows theminimumeffectofwearingglasseson test scores
(4) Regressions include covariates and school-class fixed effects. (5) ***, **, and * indicate significance
at the 1, 5, and 10 percent critical level based on robust standard errors clustered by school-class.
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