Supplementary Appendices

Appendix A — Treatment Messages in the Field Experiment

We present the treatment messages in both English and mandarin Chinese in Table A1 below. The

original treatment messages were written in Mandarin Chinese, and the English translation was cross-

validated by several bilingual speakers to ensure accuracy.

Table Al. Treatment Messages in English and Mandarin Chinese

Gr Treatment Message Treatment Message
oup (English) (Mandarin Chinese)

Simple CTA Dear, ¥,

/Control group The course assignments have been BREEVEE, RRsEiRR
released. Please finish the assignment ey |
as soon as possible! 4 ke
Xuetangx.com FEEL

Deadline reminder Dear, ¥

High descriptive norm

Low descriptive norm

Financial incentive

Hold-out group

The course assignments have been
released. Please finish the assignment
as soon as possible (due March 27)!
Prevent work from piling up!
Xuetangx.com

Dear,

The course assignments have been
released. About 69% of the course
participants have finished the
assignment! Please finish the
assignment as soon as possible!
Xuetangx.com

Dear,

The course assignments have been
released. About 31% of the course
participants have finished the
assignment! Please finish the
assignment as soon as possible!
Xuetangx.com

Dear,

The course assignments have been
released. Please finish the assignment
as soon as possible to enter money
sweepstakes!

Xuetangx.com

N/A

BRREEVERN, RRZTBIRRE
EWE BR27HZHEN) 7
A=HHBRRELH |
FEEL

x,
REEVELN, BB 69%H
FEF¥ELZ5% T IREEY, RiR
SERRFEVELE |

SFEREL

E,
REEVEEW, BiBid 31%H
FEH¥E25%M TIREMEL, Rk
SERGRREEWE !

SEEL

X,
BRREEVERN, RRZTHIRRE
PRV BT IS N sichih 32 B !

FEEL




Appendix B — Further Details of the Courses

Table B1. Further Details of the Logic Course
(Syllabus for the First Three Chapters & Examples of Assignments)

Table of Contents
(English)

Table of Contents
(Mandarin Chinese)

Chapter 1: What is Logic?

e Logic and the study of Logic
Inference and modus of inference
Effective modus of inference
Characteristics of Logic
Basic principles of Logic
How Logic relates to other disciplines
About this course "Introduction to
Logic"

— Chapter 1 Assignments

— Chapter 1 Sample Question: "Economic
development has its internal logic. Once
it violates its internal logic, the economy
will have big problems. For more than
30 years since the reform and opening,
China's economic development has been
following the investment-driven,
resource-consuming and cheap labor-
intensive logic, and thus a miracle of
rapid economic growth has been created.
However, this logic might result in
unsustainable economic development.

F—E HAREEF
o BEMEBEF
o IRFIMEREIN
o HRHEERER
o EBEFHNRR
o EBEEFHEAEN
o EEFMHMERMXER
o XTXIRE (BEFHIL)

- H—EEL

- FEHE ZFEARBEARNENE
#H, —EFEHREZE 27nR
HAREB, HEFBAKRN=1%
F, FELFARNZEZRATK
. RFBFENBRNF, Kmel
BT 2RSS REKNTE. EXER
UHENETARESE, HENTE
e MEIT. BRMEREZFTME,
DPHAEHRREF R RAIITIELE,
RIRER, 7 BB EEF R

China is now a diversified, complex and EmEENERE. " MWEXBEXZFH
gigantic economy. Only by correctly  BiE S5iBiESArhpy BiE
identifying the new logic of economic A= —3
development in the future and actively T o =
adapting to it can the Chinese economy B: HFEYIXF
maintain steady and healthy CxftAax®
development." The terms "logic" in the
above paragraph and the "logic" in the
Logic course are:
A: Exactly the same
B: Closely related
C: Completely unrelated
Chapter 2: The Emergence and Development of | 5 —2: BiFF N4 MEA R

Logic

e Ancient Chinese logic thought (I)
Ancient Chinese logic thought (I1I)
Ancient Chinese logic thought (III)
Ancient Indian logic
Ancient Greek and Medieval logic

o EHRBIERE (L)
o HEHRBIERAE (h)
o EHRBIERE (T)
. EEHERES

o EAEEFIhiEEE




Modern Western logic

The introduction and implementation of
mathematical logic

The development of mathematical logic

Chapter 2 Assignments

Chapter 2 Sample Question: “The
person who conducted the representative
work of classical logical propositional
calculus and predicate calculus is:”

A: Leibniz

B: Boole

C: De Morgan

D: Frege

E: Russell and Whitehead

TR
HOEEZEAIR HANSCIL
HIER BN AR

BN

BIEFB: EHKLABEGIE
HRBEEERRMETENE”
A ERER

B: #i/R

C: fEER

D: 3B

E: ZEMRFE

Chapter 3: Propositional Conjunction and Basic
Forms of Inference

Inference and proposition

Basic proposition and compound
proposition

Common propositional conjunction and
basic forms of inference (1)

Common propositional conjunction and
basic forms of inference (2)

Common propositional conjunction and
basic forms of inference (3)

Common propositional conjunction and
basic forms of inference (4)

Common propositional conjunction and
basic forms of inference (5)

Common propositional conjunction and
basic forms of inference (6)

Common propositional conjunction and
basic forms of inference (7)

Chapter 3 Assignments

Chapter 3 Sample Question:
“Propositions may be expressed in
statements, but statements do not
necessarily express propositions. Which
of the following statements does not
usually express propositions directly:”
A: Declarative sentence

B: Exclamatory sentence

C: Interrogative sentence

D: Rhetorical sentences

Parand

F=F

D Ap kA e R R AR R

HETE A
EAGBANE &l

R B AR A B AR
" R B SR A B AR
W R B SR A B AR
e R B SR A B AR
i R SR A B AR
' R SR A B AR
: R SR A B AR

E=ZE
B=ZHIM: AT HIBARKIL, B
BAAR—EFREwmA, U THFEL
BEAREERIAG

A: BRiR )

B: EINF]

C: £ja)a]

D: &84

Notes: The Logic course contains twelve chapters of content in total. The field experiment covers the first

three chapters of the Logic course. Thus, the above table presents the list of content and sample
assignment questions in the first three chapters of the Logic course.



Table B2. Further Details of the Psychology Course
(Syllabus for the First Three Chapters & Examples of Assignments)

Table of Contents Table of Contents
(English) (Mandarin Chinese)
Chapter 1: Introduction B Z1e
o What is not Psychqlogy? o INESREHL
e Field (,)f Psychological research o LIEEAFRSE
e  What is Psychology? N
e Experimental method of Psychology o LEFERMA
e Social approval and data collection o IDNHEFEILWHE
e  Experimental study design o HETETRIIBERE
e FEthical issues o  SCIATZRIT
— Chapter 1: Introduction — Exercises « fRIEEA

Chapter 1 Sample Question: “Which of
the following statements belong to
psychological research (multiple
choices):”

A: The skull of a railroad worker named
Gage was recently seen in a museum.
Looking at its history, it turns out that he
encountered an explosion accident during
the construction process. A piece of iron
passed through his skull from his left eye
and pierced his brain, but then he came
back to life. His temper greatly changed,
and he became unable to control himself.
Next to the computer are some of his
recent 3D brains restored by computers.
B: I heard Mr. Ming next door is a single
older male who usually accompanied by
mice in a small room in a tall building.
His daily life is to randomly divide the
experimental mice into two groups, one
being drugged and the other not being
drugged but fed with some powder
similar to drugs. Then he let the mouse go
to a maze. He was said to have taken
notes of how long the mouse had walked.
C: Mr. Wang likes to go to other people’s
weddings recently. He did not give red
envelopes (monetary gift) at the wedding,
but let the married people see red: Before
and after the wedding, the bride and
groom and the bride and couple’s parents
are drawn blood. It is said to study what
is called oxytocin. It's strange that the
groom, his father, and father-in-law have
any oxytocin, as they don’t give birth.

D: Recently I found out that a classmate
has a special skill: palm reading. He can

T b - Il

F—ZBHIM: TIHREP, WLEEE
BT OEFEMR (ZiR)”

A: IR EYIER R — Y = T ERER
TARLE. BETERE, ZUME
e TidiEiB s T IRIESR, —1R
M ERTIME, FFHK
X, BxEthERFLRT, REM
BAZE, TEAFEARE., SHERKE
BERILHN—E A AT EYIERAARA
3D K.

B: M fRer/NiiR— AR 2 55
B2, FrAE—HSAERHEN)N
BRESERAH. MEEELEER
BB I 4R E RFEYL 5 A
H, —4HRE7S, —HAAEAEHRIZ—
LEXUTFAMNME  REIEERILE
FIREEE, BRLERICERET
LK/,

C: ZEXNMARIEEREFAEFL L
M, KB Lt ARXO B8, kb
BHIAILL © ERLRTFIIERL /G2 A 4E
7 BB TR I 2 37 BR AR A9 S B
RN T HARMATAEF=RINER
. BEFE, FmEMthES. &
BHAEFERY, MIIXA>,

D: &I INBNEFEES— MR
B - EFHH. TAGEREFHEH AT
HIERREH, TNMENELRE.
WA DU AR RIR L. AIBIARK




read previous emotional experiences B, BEXMRERKBIIEERE
based on the palm of hands and predict %7

future career development. It is also
possible to judge the health of a person. I
don't know more, but this skill is so
effective for striking up a conversation

with people!
Chapter 2: History of Psychology FoENVEFERE
e History of psychology o ILNIEMFH
— Chapter 2: History of psychology — s —
. — BIELERHE-IA
Exercises
— Chapter 2 Sample Question: “The history - FIEMIE LEFHRHLE
of psychology begins with:” A: TR EIE SR IR BAENE Bl
A: The establishment of Plato's B: JD4S AL A F @S OIS T
philosophical thought =
B: The establishment of Wundt's ENNOTIINN TN
psychology laboratory at the university of C: %EJ/E\VE w 'E'\% G—ieMelsz
Leipzig D: ;&5 ARG AIH IR
C: The establishment of Spinoza's theory
of mind-body unity
D: The Locke’s theory of tabula rasa
Chapter 3: Sensation and Perception F==: ERuS5Hw
e Whatis sensation? o RBEEHAL
e The role of sensation . EEMER

e The nature of perception (1)
e The nature of perception (2)

o HTHIEME (1)
o HMIHEME (2)

— Chapter 3: Sensation and Perception —

Exercises S E=E RSN - I8
—  Chapter 3 Sample Question: “Which of _ ESSHIS T TR R e X

the following statements about the % E’] lfﬁxf B 234 ? (£ )"

relationship between sensation and

perception are true? (multiple choices):” BRENMNRZFDOTAENE, A

A: The object of sensation is the El] XT%E%LW HEEE M

individual attribute of things, and the RN R EEY E’] BRREM, M

O?j ?t of perception is the whole attribute E’] SWEEEZEYHANFEM

of things.

B: The object of sensation is the whole ] %ﬁgiyﬁ %D'J_:Egyﬁ

attribute of things, and the object of D: BREEEN, MHEEEY

perception is the individual attribute of

things.

C: Sensation is more subjective, and
perception is more objective.

D: Sensation is more objective, and
perception is more subjective.

Notes: The Psychology course contains a total of twelve chapters. The field experiment covers the first
three chapters of the Psychology course. Thus, the above table presents the list of content and sample
assignment questions in the first three chapters of the Psychology course.



Appendix C — Randomization Check

We performed the randomization checks to assess the validity of the randomization procedure. Specifically, we test for the mean differences
across observable user demographics, including gender, age, location, education, occupation, and available information on users’ behavior on the
platform, such as user tenure and number of prior courses. As reported in Table C1 and C2, the randomization checks show no significant
differences between any pair of groups in all observable aspects, suggesting that the randomization of the treatment groups is properly achieved.

Table C1. Randomization Check for Logic Course

User Demographics User Platform Behavior
Pairwise #-Tests Gend. Age Loca. Educa. Occupa. | Tenure Ln(Tenure) Prior Cours. Ln(Pr. Cours.)
Deadline reminder vs. Simple CTA 0.950 1.000 1.000 0.998 1.000 | 0.993 1.000 0.998 0.766
High desc. norm vs. Simple CTA 0.699 0.921 0991 0.973 1.000 | 0.965 0.905 1.000 1.000
Low desc. norm vs. Simple CTA 0.890 0.922 1.000 0.953  0.997 | 0.937 0.986 0.984 1.000
Financial incentive vs. Simple CTA 0917 1.000 0971 1.000 0.994 1.000 0.997 0.807 1.000
Hold-out vs. Simple CTA 0.828 1.000 1.000 0.997  0.979 1.000 0.970 0.998 0.525
High desc. norm vs. Deadline reminder 0.989 0.961 0996 0.834  1.000 1.000 0.887 0.991 0.769
Low desc. norm vs. Deadline reminder 1.000 0.961 1.000 0.997  0.989 0.999 0.981 0.867 0.901
Financial incentive vs. Deadline reminder | 1.000 1.000 0.951 0.998  0.998 | 0.995 0.998 0.526 0.732
Hold-out vs. Deadline reminder 0.999 1.000 1.000 1.000 0.952 | 0.995 0.962 1.000 0.999
Low desc. Norm vs. High desc. norm 0.999 1.000 0991 0.576  1.000 1.000 0.999 0.995 1.000
Financial incentive vs. High desc. norm | 0.997 0912 0.741 0971  0.978 | 0.970 0.647 0.877 1.000
Hold-out vs. High desc. norm 1.000 0.870 0994 0.832  0.993 | 0.971 1.000 0.993 0.528
Financial incentive vs. Low desc. norm 1.000 0914 0972 0948  0.900 | 0.945 0.859 0.993 0.999
Hold-out vs. Low desc. norm 1.000 0.872 1.000 0.999  1.000 | 0.947 1.000 0.875 0.710
Hold-out vs. Financial incentive 1.000 1.000 0.964 0997  0.788 1.000 0.800 0.539 0.486

Notes: The Tukey’s HSD pairwise test statistics are reported in the table.



Table C2. Randomization Check for Psychology Course

User Demographics

User Platform Behavior

Pairwise #-Tests Gend. Age Loca. Educa. Occupa. | Tenure Ln(Tenure) Prior Cours. Ln(Pr. Cours.)
Deadline reminder vs. Simple CTA 1.000 0.856 0.219 1.000  0.165 0.889 0.934 0.838 1.000
High desc. norm vs. Simple CTA 0.798 0.681 1.000 1.000  0.492 1.000 1.000 1.000 0.928
Low desc. norm vs. Simple CTA 0.994 1.000 1.000 0.993  0.975 1.000 0.999 0.957 1.000
Financial incentive vs. Simple CTA 1.000 0.735 1.000 0982  0.998 | 0.835 0.846 0.977 0.999
Hold-out vs. Simple CTA 1.000 0.967 1.000 0.849  0.277 | 0.973 0.958 0.992 0.982
High desc. norm vs. Deadline reminder 0.683 0.999 0331 1.000 0.998 | 0.772 0.961 0.920 0.934
Low desc. norm vs. Deadline reminder 0.999 0.724 0.193 0.994  0.583 0.970 0.990 0.999 1.000
Financial incentive vs. Deadline reminder | 1.000 1.000 0.392 0.970 0.345 1.000 1.000 0.998 0.999
Hold-out vs. Deadline reminder 1.000 0.999 0.224 0.789 1.000 1.000 1.000 0.990 0.984
Low desc. Norm vs. High desc. norm 0.459 0.523 1.000 0.990  0.898 | 0.995 1.000 0.987 0.972
Financial incentive vs. High desc. norm 0.864 1.000 1.000 0.982  0.730 0.699 0.894 0.995 0.990
Hold-out vs. High desc. norm 0.696 0.975 1.000 0.842 1.000 | 0916 0.978 0.999 1.000
Financial incentive vs. Low desc. norm 0.983 0.578 0.999 0.788 0.999 0.945 0.959 1.000 1.000
Hold-out vs. Low desc. norm 0.999 0.897 1.000 0.481 0.725 0.997 0.996 1.000 0.996
Hold-out vs. Financial incentive 1.000 0.988 1.000 0.996  0.496 | 0.998 0.999 1.000 0.999

Notes: The Tukey’s HSD pairwise test statistics are reported in the table.



Appendix D — Treatment Validation

After the field experiment, the firm performed treatment validation using interviews and surveys. Six
undergraduate students from a reputable research university in China, who are also users of
Xuetangx.com, were recruited for the interviews. The interviews were conducted on WeChat, a popular
messaging application in China. In the interviews, the interviewer presented the three treatment messages
in sequence (i.e., deadline reminder, descriptive norm, and financial incentive), under a hypothetical
scenario, and then asked a series of questions to gauge the students’ perceptions of the treatments, such as
whether the message would make them attentive to the deadline, and interested in planning ahead,
whether they would perceive pressure to conform to the descriptive norm, or whether they would
anticipate the financial reward, and how they felt each message would influence their behavior in terms of
finishing an assignment quickly.

Upon reading the treatment message with the deadline reminder, the interviewees expressed that
the message would make them feel that they had ample time to finish the assignment, and they could
therefore afford to finish the assignment after some delay, just before the deadline. Interestingly, the
interviewees also revealed that they did not feel the need to begin the assignment right away, and that it
would be fine, as long as they began the assignment before the deadline. It is important to note here that,
as part of the hypothetical scenario, students were not asked to imagine any outside course load. Given
this, it is perhaps unsurprising that the students reacted with a sense of complacency when presented with
the deadline information (the dominant behavior in response to our treatment, as revealed in our
heterogeneity analyses).

When presented with the message containing the descriptive norm information, the interviewees
reported that the message would make them aware that other students had finished the assignment
already, and they would feel the need to also finish the assignment soon as a result.' In addition, the

interviewees conveyed the feeling that they would want to catch up with their peers. Moreover, they

' We primarily used the high descriptive norm message in the manipulation check, considering that both high and
low descriptive norm framings generate similar effects in the experiment without statistically significant differences.



reported a likely belief that if their peers could successfully complete the assignment, they would likely
be able to do so as well. Finally, when presented with the treatment message about a financial incentive,
the interviewees confirmed that the message would make them feel they might receive a financial reward
from finishing the assignment as soon as or as early as possible. In conclusion, these interview-based
manipulation checks suggest that the wordings employed in the treatment messages would be perceived
the way we intended them.

Based on our qualitative findings from the interviews, we next conducted two debriefing surveys
as further manipulation checks. The first survey employed a within-subjects design and was conducted
with a sample of 147 active users of Xuetangx.com. The second survey used a between-subjects design
and recruited another sample of 110 active users of the platform. There were no overlapping of users
between the two surveys because 1) the time gap between the two surveys are more than a year, ii) the
high turnover of active users on Xuetangx.com, and iii) the users who had participated first survey were
asked not to participate in the second survey. Except for the number of treatment messages a user
encounters, both surveys contain the same measurement items and procedure.

We began the survey by presenting a preamble that asked the users to recall their most recent
learning scenarios on Xuetangx.com, about which they would receive the notification message(s). After
reading each notification message,” the users were asked to indicate their agreement with a series of
statements on a 5-point Likert-type scale, ranging from strongly disagree, somewhat disagree, neutral,
somewhat agree, to strongly agree. The survey included items (statements) reflecting the elements of
temporal motivation theory and the users’ responses from the interviews. We report the full list of survey
items, in both English and mandarin Chinese, in Table D1. Since the survey participants were users of
Xuetangx.com in China, the survey statements were originally written in mandarin Chinese. The English

translation of the statements was also verified by multiple bilingual speakers to ensure precision.

2 In the survey with a within-subjects design, the notification messages were presented in a random sequence to the
users to control for the potential sequence effects. In the survey with a between-subjects design, each user was
randomly assigned to read only one notification message in the survey.



Table D1. Survey Statements in English and Mandarin Chinese

Statement Survey Statement Survey Statement

No. (English) (Mandarin Chinese)

Al-3 This message makes me feel that I still have time to finish X478 21 I w5 F A F Bfig)
the assignment. 7: ﬁﬂ"lﬂk

B1-3 This message makes me feel that I don’t have to finish the XZ&EEIIRREHENATE
assignment right away. Eg_t SEREN .

C1-3 This message makes me feel that I can plan to finish the XEEEIEF B DIt E
assignment right before the deadline. ﬂ;lk REE FFTSE B EAL .

D1-3 This message makes me feel that it will be fine as long as  XZ&JHE LR EE LB
I finish the assignment before the deadline. BV T .

E1-3 This message makes me feel that the other students have  XZEEiLFwBEEHMEZ
finished the assignment. 7: ﬁﬂ"lﬂk T,

F1-3 This message makes me realize that the other students XEEBIUEREIRE HMALE
have finished the assignment, and I also need to finishthe EX 5= TEY. FKthEFE
assignment soon. {—ﬁfl 7

G1-3 This message makes me feel that I can also finish the X E B R FE o] A0
assignment, just like the students who have finished the B —RE s e,
assignment.

H1-3 This message makes me feel that I want to catch up with XEERIERwEHREEHT
the students who have finished the assignment. e R,

11-3 This message makes me feel that I might receive a X BRI BT e T
financial reward from finishing the assignment. BEERSERER.

J1-3 This message makes me feel that I might receive a X BRI B RIRT AT
financial reward from finishing the assignment as soon as  ge/8.5| &45 32 )
possible.

K1-3 This message makes me feel that I might receive a

financial reward from finishing the assignment as early as
possible.

XFHRILR SR TP ERIE
W RE S EI S E KA

=

Notes: The full list of statements was presented after each of the three treatment messages. As a result,

each statement was shown three times in the survey, e.g., A1, A2 and A3 in sequence.

After receiving the survey responses, we performed principle component analysis (PCA) with

varimax rotation to test the dimensionality of the statements. The results of the principle component

analyses suggest that the statements consistently load into three main components for each treatment

message, with high inter-item reliability within each component (Cronbach’s « > .70). We report the PCA



results from the first survey with a within-subjects design in Tables D2a, b, and c, and the PCA results

from the second survey with a between-subjects design in Table D3.

Table D2a. Principle Component Analysis — Within-Subjects Design
Treatment Message: Deadline reminder

Statement No.

Component |

Component 11

Component 111

Cronbach’s a

Al
B1
Cl
D1

451
.509
491
483

725

El
F1
Gl
H1

555
466
.545
387

.843

I1
J1
K1

551
561
553

.960

Notes: Varimax rotation method; Loadings > .35 are reported in the table.

Table D2b. Principle Component Analysis — Within-Subjects Design
Treatment Message: Descriptive Norms

Statement No.

Component |

Component 11

Component 111

Cronbach’s a

A2
B2
C2
D2

439
475
494
451

812

E2
F2
G2
H2

475
.500
563
437

702

12
J2
K2

.546
563
555

.937

Notes: Varimax rotation method; Loadings > .35 are reported in the table.



Table D2c¢. Principle Component Analysis — Within-Subjects Design
Treatment Message: Financial Incentive

Statement No.

Component |

Component 11

Component 111

Cronbach’s a

A3
B3
C3
D3

401
535
502
512

75

E3
F3
G3
H3

499
527
462
464

.852

I3
J3
K3

538
.604
578

72

Notes: Varimax rotation method; Loadings > .35 are reported in the table.

Table D3. Principle Component Analysis — Between-Subjects Design

Statement No.

Component |

Component 11

Component 111

Cronbach’s a

Al-3
B1-3
C1-3
DI1-3

0.462
0.506
0.495
0.473

768

El1-3
F1-3
G1-3
HI1-3

0.559
0.581
0.422
0.390

762

11-3
J1-3
K1-3

0.550
0.568
0.552

959

Notes: Varimax rotation method; Loadings > .35 are reported in the table.



As shown in the tables above, Component 1 includes the group of items pertaining to the deadline
notification and work planning,> Component 2 includes the group of items concerning descriptive norms,”
and Component 3 includes the group of items involving financial incentives.” Given the high convergent
validity among the items, we averaged the values of the survey responses to each item within each
component, following the standard approach in prior literature (e.g., Hong and Pavlou 2014). As a result,
we obtained measures on the respondents’ feelings toward the different treatment messages by calculating
their average agreement with the survey items in each component.

We then report the results in the form of bar charts, in Figure D1 from the survey with a within-
subjects design and Figure D2 from the survey with a between-subjects design. The height of the bars
shows the mean value of each component (i.e., items perceiving planning prompt, items perceiving
descriptive norms, and items perceiving financial incentive) on 5-point Likert-type scales, indicating the
survey respondents’ agreement with the supplied statements, after reading each treatment message,
namely, the deadline reminder, descriptive norm, and financial incentive. The error bars in the figure

depicts the standard errors.

% (a) This message makes me feel that I still have time to finish the assignment. (b) This message makes me feel that
I don’t have to finish the assignment right away. (c) This message makes me feel that I can plan to finish the
assignment right before the deadline. (d) This message makes me feel that it will be fine as long as I finish the
assignment before the deadline.

4 (e) This message makes me feel that the other students have finished the assignment. (f) This message makes me
realize that the other students have finished the assignment, and I also need to finish the assignment soon. (g) This
message makes me feel that I can also finish the assignment, just like the students who have finished the assignment.
(h) This message makes me feel that I want to catch up with the students who have finished the assignment.

5 (i) This message makes me feel that | might receive a financial reward from finishing the assignment. (j) This
message makes me feel that I might receive a financial reward from finishing the assignment as soon as possible. (k)
This message makes me feel that I might receive a financial reward from finishing the assignment as early as
possible.



Figure D1. Survey Results — Within-Subjects Design
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Figure D2. Survey Results — Between-Subjects Design
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We observe significant differences in the respondents’ average level of agreement to the groups
of items, indicating that the users experience distinct feelings toward each of the differently framed
messages. As shown in Figures D1 and D2, the financial incentive treatment message received the highest

level of agreement in the group of items about feeling the probability of receiving a financial reward; the



descriptive norm treatment message received the highest level of agreement in the group of statements
about perceiving that others have finished the assignment and that the subject would hope to catch up; and
the users expressed the highest level of agreement in the group of statements about perceived time delays
and deadline distance after reading the deadline reminder treatment message.

Notably, confirming our finding from the interviews, both the within-subjects and the between-
subjects designed surveys showed strong agreement to the statements that express the tendency to
procrastinate after reading the deadline reminder treatment, i.e., with statements such as “I don’t need to
finish the assignment right away,” and “it will be fine as long as I finish the assignment before the
deadline.” The users’ agreement with these statements once again helps explain the average detrimental
effect of the deadline reminder treatment. Although this intervention makes the users realize the timing of
submission and the need to plan, it also makes the users push their completion time towards the deadline,
out of complacency, i.e., increased procrastination. Additionally, as before, it is notable that these subjects
were faced with a hypothetical scenario in responding to the survey items, with no mention of outside
course load. As such, these responses are not entirely unexpected. Overall, the clear convergence of
responses in the results of the two surveys suggests that the experimental stimuli delivered the desired

manipulations.
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Appendix E — Hazard Model

As a robustness check to the regression analysis on the days to submission, we consider the hazard
regression, namely Cox proportional hazards (Cox 1972). Cox regression is a popular method of
analyzing data in a survival scenario, to understand the hazard of an event taking place over time, e.g.,
assignment submission in our case, as a function of other variables (e.g., Finkelstein 1986; Bradburn et al.
2003; Kanat et al. 2018). Equation E.equationl reflects our hazard model specification, where 4 is our
final hazard function, which is modeled as a function of an arbitrary baseline hazard, 1y, and the
exponential of our vector of treatment dummies and controls for student features, X. Assignment fixed

effects are implemented through stratification. As before, i indexes students and j indexes assignments.
Atiy) = Ao(ty)eP ¥ (E.equationl)

We performed survival analysis with Cox proportional hazard regression, which takes advantage
of the longitudinal nature of our data on the timing of users’ assignment submissions. The estimated
coefficients in the hazard models capture the expected hazard ratios, the risks of failure (submission in
our case) over time.® If the estimated hazard ratio associated with a treatment indicator is greater than 1,
this implies an increased hazard of submission at any given point in time. On the other hand, if the hazard
ratio in less than 1, this implies a reduction in the hazard of submission. Thus, a reduction in the days to
assignment submission attributable to our treatments would manifest as a statistically significant
coefficient greater than 1 in our regression. We first tested the proportional-hazards assumption, and the
results indicated that we cannot reject the proportionality assumption, supporting our use of the Cox
hazard model in our analysis (p > 0.1). Turning to the regression, we report the results in Table E1. As
shown in the results, we observe that the descriptive norm treatments are once again associated with a
beneficial effect, in this case an increased hazard of submission, compared to a simple CTA. Also, under

this specification, the effect of the financial incentive remains positive and statistically significant.

® http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Survival/BS704_Survival6.html



Finally, once again, the coefficient associated with the deadline reminder treatment is significant and
indicates a detrimental effect, with a coefficient less than 1, suggesting a reduced hazard of submission.
The results of the survival analysis are consistent with the previous results, again lending support of our

main findings.

Table E1. Hazard Model Results (DV = Days to Submission)

Explanatory
Variable

(1)
Cox PH

(2)
Cox PH

Deadline Reminder
High Desc. Norm
Low Desc. Norm

Financial Incentive

0.761%* (0.081)
1.482%** (0.141)
1.523%** (0.137)

1.225% (0.118)

0.761%* (0.081)
1.486%** (0.142)
1.540%%* (0.138)

1.230* (0.118)

No-CTA 1.093 (0.109) 1.104 (0.110)
Ln(Tenure) 1.122%** (L018) 1.120*** (.019)
Prior Grade 1.029*** (.003) 1.029%** (.003)
Prior Courses .999 (.001) .999 (.001)
Assignment FE No Yes
Observations 6,392 6,392

Wald Chi? 261.63%** (8) 431.51%%* (29)

Notes: Robust standard errors in parentheses.
**% p<0.001, ** p<0.01, * p<0.05, + p<0.10.
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