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Figure A.1: Marginal benefits and cost curves
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The figure plots the determination of effort at the intersection of marginal benefits (dashed lines) and
marginal cost (solid line). Following DellaVigna and Pope (2018), a student chooses effort, e, to maximize:
maxe≥0 (m + p)e− c(e) where m is intrinsic motivation (i.e., motivation absent extrinsic incentives), p is the
extrinsic incentive and c(e) is the cost of effort with c′(e) > 0 and c′′(e) > 0. We compare the changes
in effort ∆e in response to the same extrinsic incentive p for a student with high intrinsic motivation, mh,
compared to a student student with low intrinsic motivation, ml , where mh > ml . Due to the convexity of
the cost function, the student with low intrinsic motivation will experience larger effort responses than the
student with high intrinsic motivation, ∆el > ∆eh
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Figure A.2: PISA worldwide percentage correct

The figure plots the worldwide percentage of students who answered each question correctly when the
questions were administered as part of official PISA exams. We calculate the percentage correct using
individual-level data available from the OECD.Individual-level responses to every question given on each
iteration of the PISA by every participant are available at http://www.oecd.org/pisa/data. The percent-
age correct ranges from 25.7 to 87.3. The correlation between question difficulty and question position on
the test is ρ = 0.14.
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Figure A.3: Distribution of test scores, by treatment group

Tests of equality of Treatment and Control distributions within country: U.S. p < 0.01, Shanghai p = 0.6869.
We estimate p-values using the following non-parametric permutation tests of differences between the test
score distributions in each country. We construct test statistics using permutation methods based on Schmid
and Trede (1996) and run one-sided tests for stochastic dominance and separatedness of the distributions
(see also Imas, 2014). The test statistic identifies the degree to which one distribution lies to the right of
the other, and takes into account both the consistency of the differences between the distributions (i.e. how
often they cross) and the size of the differences (i.e., the magnitudes). We compute p-values by Monte-Carlo
methods with 100,000 repetitions.
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Figure A.4: Proportion of questions answered by question and treatment group
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Table A.1: Sensitivity of U.S. treatment effect to sample changes

Main
sample

drop if
missing

age

keep
non-10th

keep
ELL

Control for
baseline

exam score
(1) (2) (3) (4) (5)

Treatment 1.34 1.34 1.37 1.37 1.38
(Std. error) (0.34) (0.33) (0.32) (0.33) (0.62)
[p-value] [0.001] [0.001] [0.001] [0.001] [0.007]

Control mean 10.22 10.22 9.59 9.91 11.09
(Standard dev.) (5.64) (5.64) (5.58) (5.69) (5.71)

Students 447 446 534 469 348
Clusters 133 132 132 135 123

Notes: OLS estimates of equation (1). Robust standard errors clustered by
class (except U.S. school 2, which was randomized at the individual level)
in parentheses. p-values in brackets. Inference in each column is based on a
randomization test using the procedure of Young (forthcoming). All columns
include school-track fixed effects and the following covariates: age, gender,
and race/ethnicity. Column 3 includes a control for non-10th graders, and
Column 4 includes a control for ELL students.
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Table A.2: Treatment effects by predicted test score: Threshold regressions, U.S.

Score Attempted Proportion Correct
Predicted Score Threshold: < 10.66 ≥ 10.66 n/a < 10.15 ≥ 10.15

(1) (2) (3) (4) (5)
Treatment 0.76 2.45 1.01 0.026 0.060
(Std. error) (0.61) (0.70) (0.48) (0.023) (0.026)
[p-value] [0.241] [0.003] [0.048] [0.259] [0.045]

Control mean 7.34 15.04 20.19 0.380 0.688
(Std. deviation) (3.66) (5.05) (5.00) (0.161) (0.171)

School-track FE No No No No No
Covariates Yes Yes Yes Yes Yes
Std. effect size 0.11 0.33 0.23 0.11 0.22
Students 250 197 447 250 197
Clusters 29 123 133 29 123

Notes: The table reports results from threshold regressions where the number of
thresholds is estimated by minimizing the Bayesian Information Criterion and the
threshold is the value of γ that minimizes the sum of squared residuals ST1(γ) =

∑T
t=1{Yics − (α1 + β1

1Zc + β1
2Xi)I((−∞ < wics ≤ γ) − (α2 + β2

1Zc + β2
2Xi)I(γ <

wics < ∞)}2. Robust standard errors clustered by class (except U.S. school 2,
which was randomized at the individual level) in parentheses. p-values in brack-
ets. Inference is adjusted for multiple hypothesis testing of estimates from two
subsamples by controlling the family-wise error rate using the free step-down re-
sampling methodology of Westfall and Young (1993) in columns 1-2 and columns
4-5. Inference in column 3 is based on a randomization test using the procedure of
Young (forthcoming). All columns include the following covariates: age, gender,
race/ethnicity. School-track fixed effects are not controlled for because they are
collinear with predicted score.
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Table A.3: Effect of incentives on test scores, by gender

U.S. Shanghai
Male Female Male Female

(1) (2) (3) (4)
Treatment 1.67 0.97 0.07 -0.41
(Std. error) (0.55) (0.37) (0.38) (0.34)
[p-value] [0.019] [0.019] [0.870] [0.477]

Control mean 10.36 10.08 20.51 20.50
(Std. deviation) (5.97) (5.31) (2.93) (2.96)
Observations 226 221 308 348
Clusters 86 71 179 213

Notes: OLS estimates of equation (1). Robust stan-
dard errors clustered by class (except U.S. school 2
and Shanghai schools visited in 2018, which were
randomized at the individual level) in parentheses.
p-values in brackets. We adjust p-values within each
country for multiple hypothesis testing of estimates
from two subsamples by controlling the family-
wise error rate using the free step-down resampling
methodology of Westfall and Young (1993). All
columns include school-track fixed effects and the
following covariates: age, race/ethnicity (U.S. only),
and a wave fixed effect (Shanghai only).
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B Test Questions
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C Instructions

C.1 Control Instructions

Hello and thank you for participating in our study. Today you will be asked to complete
a 25-question math quiz. Your payment today will not depend on your performance on
the quiz.

You may use the pen, paper and calculator provided, but all answers must be entered
on the computer. You will have 25 minutes to complete the math quiz. Do not start the
quiz until you are told to do so, and stop when you are asked to. During the quiz you
can go back and change your answers, but after the last question your answers will be
submitted and you will be unable to change them.

If you have questions about these instructions, please raise your hand and a test ad-
ministrator will come to you. However, once the exam begins, you will be unable to ask
questions until it is over.

When you are finished, the final screen will show you your score on the quiz and the
ID number that you were assigned. When called upon to do so, please write your score
and ID number on a piece of paper and bring this piece of paper to the front of the room
so we can make sure your score is recorded correctly.

Please enter your ID number below and press the button at the bottom right of the
screen to continue.

C.2 Treatment Instructions

Hello and thank you for participating in our study. Today you will be asked to complete
a 25-question math quiz. Your payment today will depend on your performance on the
quiz. You are being given an envelope that contains $25. Please open the envelope to
make sure there is $25 inside. Then write your ID number that was assigned to you on
the outside of the envelope.

While this money is yours, we will take away $1 for each question you answer incor-
rectly. Unanswered questions count as questions answered incorrectly. At the end of the
quiz, we will subtract the number of questions you answered incorrectly from 25 and that
will be your final payment.

Please sign the form that says this is your $25, but that you may have to give some
back depending on your score on the quiz.

You may use the pen, paper and calculator provided, but all answers must be entered
on the computer. You will have 25 minutes to complete the math quiz. Do not start the

31



quiz until you are told to do so, and stop when you are asked to. During the quiz you
can go back and change your answers, but after the last question your answers will be
submitted and you will be unable to change them.

If you have questions about these instructions, please raise your hand and a test ad-
ministrator will come to you. However, once the exam begins, you will be unable to ask
questions until it is over.

When you are finished, the final screen will show you your score on the quiz along
with the ID number that you were assigned. When asked to do so, write your score and
ID number on a piece of paper and bring it to the test administrators at the front of the
room so we can make sure your score is recorded correctly.

Please enter your ID number below and press the button at the bottom right of the
screen to continue.
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