
Institutional influences on education investment and pro-
social behaviour

Author:
Chen, Jie

Publication Date:
2020

DOI:
https://doi.org/10.26190/unsworks/3972

License:
https://creativecommons.org/licenses/by-nc-nd/3.0/au/
Link to license to see what you are allowed to do with this resource.

Downloaded from http://hdl.handle.net/1959.4/70419 in https://
unsworks.unsw.edu.au on 2024-04-23

http://dx.doi.org/https://doi.org/10.26190/unsworks/3972
https://creativecommons.org/licenses/by-nc-nd/3.0/au/
http://hdl.handle.net/1959.4/70419
https://unsworks.unsw.edu.au
https://unsworks.unsw.edu.au


Institutional influences on education investment
and pro-social behaviour

Jie Chen

A thesis in fulfilment of the requirements for the degree of

Doctor of Philosophy

School of Economics

UNSW Business School

Supervisors: Gigi Foster and Alberto Motta

May 2020





 

Thesis/Dissertation Sheet 

  
Surname/Family Name : Chen 
Given Name/s : Jie 
Abbreviation for degree as give in the University calendar : PhD 
Faculty : UNSW Business School 
School : School of Economics 
Thesis Title : Institutional influences on education investment and pro-social behaviour 

 
Abstract 350 words maximum: (PLEASE TYPE) 

This thesis consists of three chapters. It studies, as a broad theme, the effectiveness of several institutional changes on 
individual decision-making based on experimental evidence. Chapter 1 is self-contained, with results purely based on a 
laboratory experiment. Chapter 2 and Chapter 3 are based on one field experiment in education. Chapter 2 describes 
the experimental settings and presents the overall results of the experiment, whereas Chapter 3 extends the analysis 
and focuses on treatment effects on women and men respectively. 
 
Chapter 1 shows how reward or punishment opportunities change contributions in a public goods game with 
`privileged' members, where `privilege' indicates that one's per-unit contribution to the public good produces a higher 
monetary return than is the case for others in the group. The main finding is that reward opportunities strongly 
increase group contributions in such groups while punishment opportunities do not. Reward also mitigates 
contribution decay over successive periods and improves social welfare. 
  
Chapter 2 mainly studies how rank incentives (i.e., relative performance information) in a milestone-based online 
assignment system affect students' academic performance. I find that rank incentives increase the likelihood of a 
student putting more effort in the online assignment. Rank incentives also have positive effects on low-performing 
students' exam marks while they have negative effects on high-performing students' exam marks. The positive effects 
seem driven by increased self-perceived stress, increased effort, and decreased procrastination. The negative effects 
seem driven by increased self-perceived happiness and re-allocation of effort. 
  
Chapter 3 studies how rank incentives and milestone information (i.e., information with reference to achievement 
milestones corresponding to different amounts of points earned) affect men's and women's academic performance 
differently. Women with access to the rank incentives experience a 0.19 SDs mark decrease in the first midterm, 
compared to women without this access. In the absence of relative performance information, men with access to the 
milestone information experience a 0.26 SDs mark increase in the final exam, compared to men without the access. 
The negative effects on women seem driven by their increased stress level, whereas men's improved exam 
performance seem driven by increased effort. 

 
Declaration relating to disposition of project thesis/dissertation 
 
I hereby grant to the University of New South Wales or its agents a non-exclusive licence to archive and to make available (including to members of the 
public) my thesis or dissertation in whole or in part in the University libraries in all forms of media, now or here after known. I acknowledge that I retain 
all intellectual property rights which subsist in my thesis or dissertation, such as copyright and patent rights, subject to applicable law. I also retain the 
right to use all or part of my thesis or dissertation in future works (such as articles or books). 
 
 
 
 
…………………………………………………………… 
                                Signature 

  
31/05/2020 

……….……………………...…….… 
Date 

The University recognises that there may be exceptional circumstances requiring restrictions on copying or conditions on use. Requests for restriction 
for a period of up to 2 years can be made when submitting the final copies of your thesis to the UNSW Library.  Requests for a longer period of 
restriction may be considered in exceptional circumstances and require the approval of the Dean of Graduate Research. 

 



 

INCLUSION OF PUBLICATIONS STATEMENT 

 

UNSW is supportive of candidates publishing their research results during their candidature 
as detailed in the UNSW Thesis Examination Procedure.  
 
Publications can be used in their thesis in lieu of a Chapter if:  
• The candidate contributed greater than 50% of the content in the publication and is the 

“primary author”, ie. the candidate was responsible primarily for the planning, execution 
and preparation of the work for publication  

• The candidate has approval to include the publication in their thesis in lieu of a Chapter 
from their supervisor and Postgraduate Coordinator. 

• The publication is not subject to any obligations or contractual agreements with a third 
party that would constrain its inclusion in the thesis 

 
Please indicate whether this thesis contains published material or not: 

☒ This thesis contains no publications, either published or submitted for publication 
(if this box is checked, you may delete all the material on page 2) 

☐ 
Some of the work described in this thesis has been published and it has been 
documented in the relevant Chapters with acknowledgement 
(if this box is checked, you may delete all the material on page 2) 

☐ 
This thesis has publications (either published or submitted for publication) 
incorporated into it in lieu of a chapter and the details are presented below 

  
 
CANDIDATE’S DECLARATION  
I declare that: 

• I have complied with the UNSW Thesis Examination Procedure 

• where I have used a publication in lieu of a Chapter, the listed publication(s) below 
meet(s) the requirements to be included in the thesis. 

Candidate’s Name 
JIE CHEN  

Signature Date (dd/mm/yy) 
31/05/2020 

 
 



Originality Statement

‘I hereby declare that this submission is my own work
and to the best of my knowledge it contains no materials
previously published or written by another person, or sub-
stantial proportions of material which have been accepted
for the award of any other degree or diploma at UNSW
or any other educational institution, except where due ac-
knowledgement is made in the thesis. Any contribution
made to the research by others, with whom I have worked
at UNSW or elsewhere, is explicitly acknowledged in the
thesis. I also declare that the intellectual content of this
thesis is the product of my own work, except to the extent
that assistance from others in the project’s design and con-
ception or in style, presentation and linguistic expression is
acknowledged.’

Signed

Date





Copyright Statement

‘I hereby grant the University of New South Wales or its
agents the right to archive and to make available my thesis
or dissertation in whole or part in the University libraries in
all forms of media, now or here after known, subject to the
provisions of the Copyright Act 1968. I retain all proprietary
rights, such as patent rights. I also retain the right to use
in future works (such as articles or books) all or part of this
thesis or dissertation. I also authorise University Microfilms
to use the 350 word abstract of my thesis in Dissertation
Abstract International (this is applicable to doctoral theses
only). I have either used no substantial portions of copy-
right material in my thesis or I have obtained permission
to use copyright material; where permission has not been
granted I have applied/will apply for a partial restriction of
the digital copy of my thesis or dissertation.’

Signed

Authenticity Statement

‘I certify that the Library deposit digital copy is a direct
equivalent of the final officially approved version of my the-
sis. No emendation of content has occurred and if there
are any minor variations in formatting, they are the result
of the conversion to digital format.’

Signed





Acknowledgement

First and foremost, I would like to thank my supervisors Gigi Foster and Alberto

Motta for always being available and for keep pushing me beyond my limits. Dur-

ing the research progress, ups and downs are inevitable. I am hugely grateful to

their patience, support, and encouragement through various challenging moments.

I thank Alberto for inspiring me to aim high and for trusting me with various re-

search opportunities. I especially thank Gigi for encouraging me to try new things

in life beyond research and nudging me to challenge myself. These experiences not

only made me a better researcher, but also a richer soul.

My special thanks also goes to Isabella Dobrescu. Her persistence and creativity

have expanded my imagination, leading me to increase expectations on my own

work. It is a real privilege to work so closely with a senior scholar, in addition to

one’s supervisors. I am deeply grateful to this experience. As a result, Chapters 2

and 3 of my thesis are planned to be published as joint papers with my supervisors

and Isabella.

I thank Johannes Hoelzemann for his selfless help in preparing for the lab ex-

periment for the first chapter of my thesis. I am grateful to the members of my

Annual Progress Review panel Sarah Walker, Pauline Grosjean, Federico Masera,

Tess Stafford, and Arghya Ghosh for giving me useful feedback at various stages of

my program.

I have also been blessed to cross path and work with many great colleagues

along the PhD journey: Hang Bahn, Yi Ding, Bianca Bonollo, Xinyi Geng, Dandan

Yu, Nadine Yamout, Na Ry Hong, Adam Gorajek, Barton Lee, Shipei Zeng, Fabio

Martinenghi, Akashlina Arno, and others. I especially thank Hang Bahn, with whom

I studied the PhD courses together and discussed many technical questions along

i



the way. I also thank the School of Economics for the open and lovely atmosphere.

I gratefully acknowledge the financial support from the University of New South

Wales, UNSW Business School, the School of Economics, and UNSW Bizlab.

Many people have enriched my PhD journey. I thank Paul Andon for coordi-

nating the wonderful PhD Teaching Fellows program, through which I advanced my

knowledge and skill set to survive academia. I thank my mentor Benjamin Avanzi

for the deep and sometimes philosophical conversations and for helping me think

through my career goals. I am especially grateful to the rich support networks pro-

vided by UNSW. Through those networks, I get to spoil myself with all kinds of

seminars and workshops and learn from others’ experiences. These are invaluable..

Above all, I thank my parents and brother for always being there through my

ups and downs. I thank my best friend and life partner, my husband Charlie. Thank

you for your unconditional support in this challenging journey.

ii



Abstract

This thesis consists of three chapters. It studies, as a broad theme, the effectiveness

of several institutional changes on individual decision-making based on experimental

evidence. Chapter 1 is self-contained, with results purely based on a laboratory

experiment. Chapter 2 and Chapter 3 are based on one field experiment in education.

Chapter 2 describes the experimental settings and presents the overall results of the

experiment, whereas Chapter 3 extends the analysis and focuses on treatment effects

on women and men respectively.

Chapter 1 shows how reward or punishment opportunities change contributions

in a public goods game with ‘privileged’ members, where ‘privilege’ indicates that

one’s per-unit contribution to the public good produces a higher monetary return

than is the case for others in the group. The main finding is that reward opportuni-

ties strongly increase group contributions in such groups while punishment oppor-

tunities do not. Reward also mitigates contribution decay over successive periods

and improves social welfare.

Chapter 2 mainly studies how rank incentives (i.e., relative performance infor-

mation) in a milestone-based online assignment system affect students’ academic

performance. I find that rank incentives increase the likelihood of a student putting

more effort in the online assignment. Rank incentives also have positive effects

on low-performing students’ exam marks while they have negative effects on high-

performing students’ exam marks. The positive effects seem driven by increased

self-perceived stress, increased effort, and decreased procrastination. The negative

effects seem driven by increased self-perceived happiness and reallocation of effort.

Chapter 3 studies how rank incentives and milestone information (i.e., informa-

tion with reference to achievement milestones corresponding to different amounts of

iii



points earned) affect men’s and women’s academic performance differently. Women

with access to the rank incentives experience a 0.19 standard deviations decrease of

marks in the first midterm, compared to women without this access. In the absence

of relative performance information, men with access to the milestone information

experience a 0.26 standard deviations increase of marks in the final exam, compared

to men without the access. The negative effects on women seem driven by their

increased stress level, whereas men’s improved exam performance seems driven by

increased effort.
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Introduction

“Institutions are the rules of the game in a society or, more formally, are the humanly

devised constraints that shape human interaction. In consequence they structure

incentives in human exchange, whether political, social or economic.”1 In other

words, institutions are rules created by the human and for the human. Historically,

the emergence or disappearance of certain institutions has revolutionized people’s

productivity, income, wealth, living standards, and inevitably their educational out-

comes and human capital (Bowles, 2009). Small changes in the content or timing

of an institutional design may build up over time, resulting in strong and cumu-

lative differences in performance (Bowles, 2009). Even after its disappearance, an

institution continue affecting a population for decades afterward (Acemoglu et al.,

2002). Yet, on their own, individual agents often fail to advance institutions towards

socially optimal or individually desirable outcomes. Regarding the social aspect, as

Bowles (2009) explains, externalities of individual decisions are ubiquitous, signifi-

cantly hindering an individual’s ability to account for the social welfare aspect of his

decisions. For example, in writing a paper, one relies on electricity and the internet,

not to mention survival goods such as food, water and the like. However, it is almost

impossible to evaluate the related harms or benefits, both direct and indirect, to the

environment and to the rest of the population. On an individual level, a person of-

ten suffers from lack of complete information or lack of sufficient calculation power

in his decision making, rendering non-optimal outcomes; worse is the case in which

countless daily decisions are made unconsciously or passively. Kahneman (2011)

documents extensive evidence in which individual decision making is constrained by

inbuilt functionality of the brain or psychological traits such as cognitive illusions2,

1North et al. (1990)
2(Kahneman, 2011, p. 27)

1



anchoring effect3, and loss aversion4. These facts necessitate devising institutional

changes to facilitate better decision makings, better in the sense that an individual

would have made such a decision had he “paid full attention and possessed complete

information, unlimited cognitive abilities, and complete self-control”5.

In this thesis, I explore the effect of several institutional changes on either pro-

social behaviour or educational outcomes. On the one hand, the concept of pro-social

behaviour has been ever-present in economics since Smith (1759), albeit not always

referred to using this exact expression. It has received wider attention in recent

decades following Benabou and Tirole (2006)’s influential paper which theorizes

the interplay between incentives and pro-social behaviour. Despite its popularity,

experimental evidence on the effectiveness of incentives (specifically, reward and

punishment) remains unsettling. Chapter 1 contributes new experimental evidence

to this ongoing discussion, using public goods game with a more realistic design of

group structure that allows different returns to contributions among group mem-

bers. On the other hand, education is one of the key channels through which human

capital accumulates and thus greater social welfare can be obtained. Technological

advancement has made it possible to implement large-scale field experiments with

small institutional changes. Chapters 2 and 3 present the results from a large field

experiment among undergraduate university students, with the experimental inter-

ventions being two variations on the content and format of performance information

provision. More details on the laboratory experiment and the field experiment are

given below.

Chapter 1 presents the results of a laboratory experiment investigating the effect

of incentives (reward and punishment) on contribution behaviour in a public goods

game with privileged members. The existing experimental literature has produced

inconclusive evidence on the effectiveness of punishment and reward opportunities

in standard public goods games. Standard public goods games often assign group

members the same marginal per capita returns on public good production, but in

reality group members facing different individual returns often must collaborate to

produce a public good. This paper uses a laboratory experiment to investigate pub-

lic goods contributions in groups that contain a “relatively privileged” participant,

in which each participant may also punish or reward other participants. In public

3(Kahneman, 2011, p. 119)
4(Kahneman, 2011, p. 283)
5(Thaler and Sunstein, 2009, p. 5)
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good settings, a privileged participant is one who has higher incentives to contribute

to the public good than other group members do. In a public-goods setting, will the

presence of a privileged participant affect the efficacy of punishment or reward in

privileged groups? Findings from the experiment are as follows: 1) Reward increases

group contributions while punishment does not; 2) both incentives significantly mit-

igate contribution decay over successive periods, with reward being more effective

than punishment; and 3) the presence of a privileged participant increases the mu-

tual dependence among group members, compared to conventional non-privileged

public-goods settings, as measured by regressing the current period contributions of

one type of participants on the previous period contributions of the other type of

participants. Many real-world groups are composed of groups with members with

varying degrees of interest in a common purpose. The present investigation of the

efficacy of reward and punishment in groups with a privileged participant can shed

light on how to facilitate better cooperation and induce better outcomes in these

real-world settings.

Chapter 2 discusses the overall effect of two interventions, namely, relative per-

formance information (i.e., rank incentives, in the form of ranking) and goal-setting

(in the form of milestone-referenced league-based absolute performance informa-

tion), on students’ academic performance. Both interventions are implemented via

an online assignment system integral to the intervention course. I find 1) weak evi-

dence that access to relative performance information motivates students to achieve

higher goals in the online assignment; 2) providing relative performance information

has a positive effect on the very low-performers, resulting in exam marks that are

approximately 0.27 standard deviations higher than those of students only exposed

to the milestone-referenced league-based information; and 3) providing relative per-

formance information negatively affects high-performing students by 0.19 standard

deviations. The mechanism for low-performing students involves the ranking’s so-

cial comparison process, which induces more stress and increased effort, specifically

more frequent course material accesses and lower procrastination. In contrast, high-

performing students seem happier, with their superior rank inducing a reallocation

of effort towards procrastinating less and overachieving in the assignment on which

they are ranked. Finally, I show that the relative performance information effects

are significantly accentuated for the younger, male, international and business stu-

dents. By and large, however, the goal-setting treatment does not lead to robust

overall treatment effects.
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As different behaviour patterns emerge for females and males, Chapter 3 focuses

on the treatment effect by gender. The results show that females are susceptible

to relative performance information, while males are responsive to the milestone-

referenced league-based information. Specifically, females who have access to relative

performance information perform 0.19 SDs worse in their first midterm exam than

do females without such access. Meanwhile, males who have access to the milestone-

referenced league-based information perform 0.26 SDs better in their final exam than

males without the access, resulting in significant increases in their average exam

grades and overall course grades. Further investigation shows that high-performing

females are the most negatively affected among all females. The detrimental effects

on females are a result of their increased stress, as they report feeling less able to

overcome difficulties. The motivational effects on males are driven by their increased

efforts towards the end of the semester: they log into the online assignment more

often; they earn and lose more points in the online assignment; and they submit

more assignment answers, both correct ones and incorrect ones.
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Chapter 1

Carrots and sticks: New Evidence

in Privileged Groups1

1.1 Introduction

Imagine a group of friends start up a non-profit organisation together, one mem-

ber being randomly assigned to the role of group representative. Providing effort

(e.g., time or money) into the NPO is one real-life example of contributing resources

to a public good: all can benefit the most from the group outcome if every individ-

ual maximises own contributions, yet everyone can free-ride on others by making

lower contributions while sharing in the non-excludable joint benefit. Every member

knows that all will be better off if all members fully cooperate by maximising their

own contributions. However, not knowing the other members’ decisions, the best

strategy of a rational member who wants to maximise his earnings would be to free-

ride on others without contributing anything. Consequently, contributions tend to

suffer under-provision in public goods games and real-world cooperative situations

alike. Existing research has found that, in public goods games, members in a group

with punishment opportunities (i.e., in which each member can decrease any other

1This chapter is my own work, with input from my supervisors in an advisory capacity only.
Special thanks goes to Johannes Hoelzemann and Andreas Ortmann for their help and advice in
preparing for the experiment. I thank Fanghua Li and two anonymous referees for their comments
on drafts of the paper. This work was supported by UNSW Bizlab Higher Degree Research Small
Project Grant and UNSW Business School. The experiment was approved by the Human Ethics
Research Committee at the University of New South Wales (HC180350).
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member’s payoff at a cost) contribute significantly more to the public good than

do those in a group without such opportunities (Fehr and Gachter, 2000). Reward

opportunities are at most as effective as punishment opportunities in motivating

contributions, according to a meta-analysis by Balliet et al. (2011). Now suppose

that the NPO representative, in addition to sharing the group’s joint benefit, has

private gains from the operation of the NPO. For example, the representative may

have more public exposure, or be more likely to become the CEO, which brings

about larger public influence and more opportunities for gains in money and status.

These higher private gains mean that the representative has a foreseeable ‘privilege’

compared to his collaborators, in the way that the term is used in this and prior

experimental papers. I implement this type of privilege in the lab experiment by

assigning one randomly selected member a higher marginal return (i.e., return for

each additional unit of contribution) that is higher than that of the other members.

With the public-goods-game structure otherwise unchanged, will reward still moti-

vate more contributions as effectively as punishment, or will one be more effective

than the other?

Similar examples can be observed in many real-life scenarios, such as start-up

companies with a leading founder and talk shows featuring one host and a back

room of producers and organisers. For example, Steve Jobs would probably never

have founded Apple had he always been working on his own, yet few people know

the names of the other founding members of Apple. Oprah Winfrey needs a team

to air her show, yet few know the names of the members of her team. Both Jobs

and Winfrey benefitted far more from the (joint) success of the outcome than many

others who were working towards the same end. The unequal benefit distribution

revealed ex-post in these and other analogous cases are real-world examples of the

conditions studied here in the laboratory.

The laboratory experiment consists of a public goods game with a “relatively

privileged” group member. A “relatively privileged” member is one who faces a

higher marginal per capita return (MPCR), meaning the individual return rate per

unit of contribution to the public good, than the other players (Glöckner et al.,

2011). Depending on the treatment, a participant may have the opportunity to

reward or punish other group members. The term “privilege” corresponds to the

advantageous position held by a group representative. In line with existing litera-

ture, it is implemented in the experiment by assigning one member a higher MPCR
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relative to other members. It is distinct from power or leadership2 as these latter

concepts have been understood in experimental public-goods settings studied in past

research, in that power grants a member additional choice and leadership allows a

member to move before other members, whereas privilege does neither. Privilege,

in the current experiment, is merely externally driven and does not change a mem-

ber’s choice set regarding either contributions or sanctioning options. The first

research question is whether peer-reward opportunities after a contribution stage

alters a player’s contributions, as well as overall group contributions. To my best

knowledge, no existing literature has explored the effectiveness of reward in groups

facing heterogeneous MPCRs. The second research question is whether punishment

opportunities or reward opportunities are more effective in motivating group coor-

dination, as measured by total group contribution. Pervasive evidence has shown

that punishment opportunities are powerful in mitigating contribution decay in a

standard public goods game, while evidence on the effect of reward opportunities is

less consistent Fehr and Gachter (2000); Choi and Ahn (2013); Balliet et al. (2011).

In contrast, Reuben and Riedl (2009) and Reuben and Riedl (2013) find that pun-

ishment opportunities, at best, only weakly mitigates contribution decay in a public

goods game with heterogeneous MPCRs. The different level of effectiveness of pun-

ishment opportunities on contributions under two public goods game settings (i.e.,

one with homogeneous MPCRs and one with heterogeneous MPCRs) leads one to

wonder whether the effectiveness of reward also changes in a public goods game

with heterogeneous MPCRs. Consequently, it would be interesting to investigate

the comparative efficacy of punishment and reward opportunities in a public goods

game with heterogeneous MPCRs. Additionally, I implement a baseline condition in

which standard public goods games with identical MPCRs for each player are played.

Reuben and Riedl (2009) find that, with punishment opportunities, contributions

in a heterogeneous-MPCR group are smaller than those in a standard public goods

game group. I thus question whether heterogeneous-MPCR groups with sanctioning

opportunities retain higher contributions than standard public goods game groups

without sanctioning opportunities.

The experiment uses a linear public goods game with fixed three-person groups.

Within a group, one participant is randomly chosen to have an MPCR of 0.9, while

2For example, in Guth et al.’s (2004) experiment, a leader can determine his own contributions
first while other members have to decide after him. In the same experiment, power is used to
describe an option to exclude members from a group.
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the other two participants each have an MPCR of 0.43. The group member with an

MPCR of 0.9 is a “relatively privileged” player in the sense of Olson (1965). Olson

(1965, p. 50) defines privileged groups as those in which at least one member has an

MPCR greater than 1, meaning that she is willing to bear the full cost of providing

public good because her marginal return is greater than her marginal cost per unit

of contribution. In my experiment, the player with an MPCR of 0.9 is privileged in

the sense that he faces a higher marginal rate than his group mates; yet the privilege

is only relative in that he is not always willing to bear the full cost of provide public

good if neither of his group mates contribute. Formally, a “relatively privileged”

player is one who faces an MPCR higher than the other players but smaller than

1. While abundant literature has generated important insights on collective action

in standard public goods games, public goods games with heterogeneous MPCRs

smaller than 1 have received much less attention. This may be because, as long as

MPCRs are all smaller than 1, public goods games with heterogeneous MPCRs have

the same Nash equilibrium prediction as standard public goods games. However,

heterogeneity in MPCR across players more closely matches real-life cooperative

experiences. For expositional convenience, groups with a “ privileged player” will

henceforth be called “privileged groups”. Groups without such a player are referred

to as “non-privileged groups”. Similarly, a relatively privileged player (one with

an MPCR of 0.9) is used interchangeably with a “high player”; a non-privileged

player (one with an MPCR of 0.4) is used interchangeably with a “low player” in

the following sections.

In countless cases, people are expected to cooperate despite differences in their

privilege. Cooperation is a necessary skill in daily life, yet we often face a conflict

between maximising individual benefit versus optimizing collective group outcomes.

How to promote cooperation in general social settings is an ongoing topic of daily

conversation and debate. Experimental economists have actively contributed to this

debate by constructing similar but simplified interactions in the lab and purposefully

varying one or two elements, hoping to identify key determinants of group cooper-

ation and to come up with ways to encourage better cooperation outside the lab.

Social dilemma games are the most commonly used games in lab-based cooperation

studies. Public goods games, one of the most commonly used social dilemma games

3The choice of the MPCRs follows the settings used in Glöckner et al. (2011). These values
make my results directly comparable to those of Glöckner et al. (2011), while the MPCR of 0.9
makes the behaviour of Fehr and Schmidt’s (1999) agents verifiable (See Appendix A.3 for further
details).
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in cooperation studies, have been used extensively in studying the effects of ma-

terial punishment or reward on cooperation levels. However, most existing studies

focus on standard public goods games with homogeneous players characterized by

identical marginal return rates per unit of contribution.

Experimentalists have repeatedly found that punishment significantly increases

group contributions, while the effect of reward on contributions is inconclusive (Bal-

liet et al., 2011). Even if conclusive conclusions are drawn from standard pub-

lic goods games, one should be cautious in generalizing the conclusions to non-

standard public goods games, for example, those characterized by different individ-

ual marginal returns, because different individual marginal returns create different

individual incentives, which are found to shift attention and trigger different norm

enforcement (Reuben and Riedl, 2013). As non-standard public goods games with

privileged players more closely mimic the above mentioned real-life examples with-

out sacrificing simplicity, they are chosen in this study to explore the effectiveness of

punishment and reward. The results contribute to the ongoing cooperation debate,

as well as offering a new perspective on the public goods games literature in exper-

imental economics. Incentives and cooperation mechanisms in public goods games

can also help predict and foster cooperation in real-life research groups.

1.2 Literature Review

A standard public goods game in an N -person group is one in which all N mem-

bers in a group face the same MPCR. In standard public goods games, while the

social optimum is reached when all players contribute the full amount of their en-

dowments to the public good, few instances of full contributions are observed in the

lab. This is to be expected for strategic reasons: if one expects others to contribute a

non-zero amount, he can take advantage of others’ contributions without contribut-

ing himself. Over time when many public goods games are played in succession,

contributions often decrease to zero. Adding a punishment or reward stage after the

public good contribution stage in each round of play has been suggested, and tested

in the lab, as a potential way to motivate higher contributions to a public good. In

a punishment (reward) stage, any player can decide to decrease (increase) any other

player’s total payout at a cost.
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The existing literature examining public goods games provide various insights

into how the underprovision of public good can be mitigated in a standard N -

person group. In an experiment focusing on non-privileged groups, Choi and Ahn

(2013) find that the total contribution levels in groups with a reward stage and in

groups with a punishment stage are statistically indistinguishable, and statistically

higher than the total contribution levels observed in groups with neither rewards

nor punishments. A meta-analysis of punishment and reward in cooperation games

has noted that the effect sizes of the two incentives are similar, while punishment is

slightly more effective (Balliet et al., 2011). As one of the several papers that explore

reward in a public goods game, Sefton et al. (2007) find reward effectively increases

contributions, although it is found less successful than punishment in sustaining

high levels of contributions over multiple rounds. Vyrastekova and Van Soest (2008)

observe, in a public bads game where players can exploit a public resource for own

benefit at the cost of socially optimal outcomes, that the effectiveness of reward

relates to the cost-effectiveness ratio (i.e., the unit cost of one reward point to the

person doing the rewarding): when the cost effectiveness ratio is lower, reward is

utilized more and is more effective. Effectiveness may also be moderated by different

experimental designs (Andreoni et al., 2003; Walker and Halloran, 2004).

Yet much less attention has been devoted to the possibility of mitigating under-

provision of public goods through the presence of a privileged player. As briefly

noted above, a privileged player is one who faces a higher MPCR than other play-

ers. Groups with a privileged player are termed in two different ways in existing

literature. One strand of literature term these groups “heterogeneous groups”, con-

trasting “homogeneous groups” which stand for groups without a privileged player

(Fisher et al., 1995). The other and more recent strand of literature term these

groups “privileged groups”, contrasting “non-privileged groups” (Reuben and van

Winden, 2008; Glöckner et al., 2011). I follow the second strand of literature and

term a group with a privileged member a “privileged group”. The earliest exper-

iment focusing on privileged players is Fisher et al. (1995). A privileged player is

implicitly defined in two different ways in the existing literature. In Reuben and

Riedl (2009)’s case, one is privileged only when one’s MPCR is greater than 1. In

Glöckner et al. (2011), one is privileged as long as one has a higher MPCR than

other group members. In both cases, a privileged player is one who has stronger

incentives than other group members to contribute to the public good in a group

facing a public good contribution problem. Reuben and Riedl (2009)’s player has
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“absolute privilege”, in the sense that their privileged player’s total payout from

playing the public goods game is never less than his initial contribution to the pub-

lic good, regardless of what others in his group contribute. By contrast, Glöckner

et al. (2011)’s player only has “relative privilege”: he merely has a higher marginal

return on his public goods contributions compared to others in the group, but he

may be paid out less than his initial contribution to the public good if others do not

contribute at all. Because a “relatively privileged” player’s total payoff may still not

fully refund his contributions (depending on all players’ contributions), maximising

his public good contribution may not be his optimal contribution decision. In many

real-world groups, a leading member is essentially a “relatively privileged” player:

he expects to get higher returns than the other colleagues but, also faces the possi-

bility of making a net loss. Groups with an “absolutely privileged” player have been

observed in lab settings to make higher total contributions to the public good com-

pared to groups without a privileged player, and this is because a privileged player

contributes significantly more than other members; the other players contribute at

levels similar to what is observed in standard public goods games (Reuben and Riedl,

2009). Whether the presence of a “relatively privileged” player will have a similar

effect has not yet been formally tested in the lab.

Even less evidence exists for the effectiveness or otherwise of punishment and

reward incentives in privileged groups. For example, in Fisher et al. (1995), players’

contributions are found to heavily depend on own MPCR. But they do not give

players opportunity to punish or reward each other. In an experiment comparing

the effect of punishment on everyone’s contributions in privileged groups and non-

privileged groups, Reuben and Riedl (2009) find that when all players can choose to

punish another member, groups with an “absolutely privileged” player lose their ad-

vantage (in terms of total contributions made to the public good) over non-privileged

groups. Initially, privileged groups in their experiment make higher total contribu-

tions to the public good than non-privileged groups, mainly because of significantly

higher contribution levels of the privileged player, whose personal interest is in line

with the public interest because they always earn weakly more from contributing

to the public good than from refraining from contributing. After punishment is

introduced, the “privilege gap” in total contributions disappears, because low con-

tributors in non-privileged groups increase their contributions significantly, while

members of privileged groups (including the privileged player) are less responsive

to punishment. According to Reuben and Riedl (2009), in privileged groups, priv-
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ileged players punish less strategically than do members of non-privileged groups.

In another experiment including a “relatively privileged” player, Reuben and Riedl

(2013) mention that punishment significantly increases the contributions of “rela-

tively privileged” players, but has no effect on other players. In a recent lab-in-

the-field experiment, Asiedu and Gross (2017) find that heterogeneous within-group

returns, characterized by different MPCRs, increase contributions. Their explana-

tion is that having a privileged player whose payoff structure is known to all group

members helps to reduce strategic uncertainty.

The experiment in this paper is designed to explore the effect of reward oppor-

tunities on contributions to public good in a laboratory experiment, and to estimate

the comparative efficacy of punishment and reward incentives in groups with a “rel-

atively privileged” player.

1.3 Motivation and Contribution

Prior authors have looked at the impact of punishment on public goods contri-

butions in privileged groups containing either an absolutely privileged player or a

relatively privileged player. However, no previous design has studied the effect of re-

ward on public goods contributions in privileged groups with a relatively privileged

player, much less compared the effectiveness of reward and punishment in relatively

privileged groups. This is despite the strong real-world relevance of relatively priv-

ileged groups and the fact that theoretically, the stronger likelihood of an interior

solution to the contribution decision problem makes a relatively privileged player

more interesting to study than an absolutely privileged player. On the one hand,

because the marginal return of private goods is strictly larger than the marginal

return of public good, a rational relatively privileged player is expected to follow

the zero contribution strategy. On the other hand, players have been found to more

frequently violate the dominant strategy of zero contribution when the marginal

return of public good gets closer to the marginal return of private goods (Palfrey

and Prisbrey, 1997). For all MPCRs smaller than 1, the Nash equilibrium for a

rational person is to contribute 0 in the first stage, and never punish or reward in

the second stage. However, this prediction is only based on the assumption of a first-

order public good (Foster et al., 2017). An individual may commit to contribute

more, to punish, or to reward, despite others’ contribution decisions, when he or
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she is concerned about a second-order public good (e.g., maintain a social norm,

form an institution etc.). Existing literature has repeatedly found violations of the

equilibrium prediction: when incentives are available, participants will utilize the

incentives to promote greater cooperation, or to elicit own preferences (Herrmann

et al., 2008). Thus, I expect to see deviations from Nash equilibrium prediction.

Along with that, I pay special attention to the differences between different types

of groups, between different types of players, and between different incentives.

When punishment opportunities are available, players in homogeneous groups

in which all players face exactly the same experimental conditions, largely agree on

punishing low contributors in groups (Fehr and Gachter, 2000; Reuben and Riedl,

2013). Yet in heterogeneous groups where some experimental conditions are different

for different players (e.g., MPCR, endowment etc.), disagreements on the desirable

contribution rule arise (Reuben and Riedl, 2013). These disagreements vary depend-

ing on the source of heterogeneity as well. Some individuals use their punishment

opportunities to encourage contributions, which, if successful, would maximise the

group outcome. Some others prioritize equal or similar earnings among group mem-

bers. So far, only Reuben and Riedl (2013) have examined the effect of punishment

incentives on relatively privileged groups in a study on the enforcement of contribu-

tion norms. No previous literature has studied the effect of reward in such groups,

although the effect of reward in general social dilemma games has been found to be

statistically indistinguishable from the effect of punishment. What is the effect of

reward on relatively privileged groups? Does punishment or reward more effectively

increase public goods contributions in relatively privileged groups? Will total public-

goods contributions in relatively privileged groups far exceed those in non-privileged

groups, even in the presence of punishment? The answers are ambiguous.

The experiment in this paper is designed to answer three main questions. The

first question is, in groups facing a public good problem that include a relatively priv-

ileged player, whether the peer-reward opportunities increase overall contributions

to the public good. The prediction is that, compare to non-privileged groups with no

sanctioning opportunities, groups with sanctioning opportunities deliver higher level

of contributions and have mitigated decay in contributions over successive periods.

The second question is whether punishment or reward is the more effective tool in

increasing overall public goods contributions in groups with a relatively privileged

player. The prediction is that reward will be at least as effective as punishment,
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because average group earnings are strictly increasing in reward and decreasing in

punishment points. In other words, any reward points will cause a net increase in

average group earnings. The third question is whether heterogeneous groups with

sanctioning opportunities deliver a higher level of contribution than groups without

a privileged player. The prediction is that a higher level of contribution can be main-

tained in relatively privileged groups with reward opportunities, but not necessarily

in groups with punishment opportunities. Based on previous findings in Reuben

and Riedl (2013), punishment opportunities only weakly lead to an increase in con-

tributions for players. Given the net positive effect of reward on group earnings by

design, privileged groups with reward opportunities are expected to generate sig-

nificantly higher contributions than those with punishment opportunities, and thus

higher than privileged groups without sanctioning opportunities.

The general formula to calculate an individual player’s earnings in one round of

a public goods game is as follows.

πi = ei − ci + ai ×
∑
i

ci ± 3
∑
i 6=j

nji −
∑
i 6=j

mij

where πi denotes the earnings, ei denotes initial endowments. ai is the MPCR,

which, in the present study will be set to 0.9 for privileged players and 0.4 for non-

privileged players. ci denotes one contribution by individual i, and nji denotes the

incentive points assigned by player j to player i. The direction of incentives to the

public good is positive in a reward treatment, and negative in a punishment treat-

ment, which is shown above in the ‘±3’ term. Correspondingly, mij denotes the

points assigned by player i to player j, which costs player i to implement.

To predict contribution behaviours of players, two theories are adopted here.

Homo oeconomicus model assumes rational and purely selfish agents. The other

one is a model with inequality aversion from Fehr and Schmidt (1999). Both models

can tractably derive explicit predictions for a one-shot public goods game.4 Im-

portantly, this experiment is by no means a rigorous test of the theories. Rather,

theories are adopted here to facilitate constructions of theoretical predictions.

4In repeated games, other dynamics may be present and are unmodelled here.
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1.3.1 Homo Oeconomicus Predictions

A player predicted by this theory cares only about his own payoffs. For any
1
n
< a < 1, the equilibrium solution is zero. Furthermore, any individual’s contri-

bution is independent of other players’ contributions.

With sanctioning opportunities, theoretical predictions do not change. Any in-

dividual player will contribute zero to the public good project. Because no selfish

player would actually enforce the incentive scheme at own cost.

1.3.2 Predictions with Fehr & Schmidt (1999) Utilities

Assuming there exists subjects who dislike inequitable outcomes, both when

they are better off and when they are worse off in monetary payoffs compared

to another player. Additionally, subjects dislike material disadvantage more than

material advantage. The utility function is as below.

Ui(π) = πi − αi
1

n− 1

∑
j 6=i

max{πj − πi, 0} − βi
1

n− 1

∑
j 6=i

max{πi − πj, 0}

where n denotes number of subjects in a group, α denotes level of disadvantageous

inequality aversion, and β denotes level of advantageous inequality aversion (α > β).

This paper modifies the theoretical model of Fehr and Schmidt (1999) to ac-

count for having a relatively privileged player in three steps (see Appendix A.3).

First, taking into account Sutter et al. (2010)’s extension of the original inequality

aversion model, I reconstruct the conditions for standard public goods game. Sec-

ond, following the same structure, I calculate changes in utilities in public goods

games with a relatively privileged player. Third, theoretical predictions are derived

for public goods game with heterogeneous MPCRs. The predictions for a one-shot

public goods game are listed below.

• Prediction 1: Groups with a relatively privileged player will generate fewer zero
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contributions compared to groups without such a player.5

• Prediction 2: There is a continuum of positive contribution bundles forming

Nash Equilibria. If a high player has βi > 1/15, then he always contributes full

endowment, while all low players contribute a positive amount c. Otherwise,

the high player will contribute the same amount as everyone else does.

• Prediction 3: Reward is more credible than punishment in privileged groups,

because the binding conditions for punishment are always more stringent than

those for reward.

• Prediction 3.1: Reward opportunities more effectively increase group coordina-

tion than punishment opportunities in privileged groups.

Based on these predictions, I investigate public goods contributions in groups

that contain a relatively privileged player in an environment in which it is possible

for all players to punish or reward any other member. Not only does this experi-

ment fill a gap in the research literature concerned with the effects of the presence

of privileged players on behaviour in public goods games, but it responds directly

to three real-world empirical observations. First, many groups or teams working to-

wards a common purpose are composed of members with varying degrees of interest

in that purpose, be it a small research project or a group fighting against global

warming. This reality matches better to a public goods game setup in which play-

ers’ incentives to contribute to the public good vary, than to the traditional setup in

which all players’ contribution incentives are identical. Second, when interest does

vary, a relatively privileged player arguably appears more often than an absolutely

privileged player, as it is often possible for one highly-committed group member to

lose some of his contributions to the public good, depending on whether others also

contribute. Third, friendly reward and spiteful punishment are both often available

to real-world groups. It would be interesting to identify which one better promotes

contributions to the public good.

5Given the distribution of β in Fehr and Schmidt (1999), the prediction will not change for
ah ∈ (0.75, 1).
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1.4 Experimental Design

The game implemented in this experiment is a linear public goods game played in

three-person groups. Participants are randomly assigned into three-person groups

at the start of an experimental session. The overall design consists of four dis-

tinct conditions: one control condition, two treatment conditions, and one baseline

condition. The baseline condition, as a benchmark to a conventional public goods

game, runs public goods games with players facing the same MPCR of 0.4 (Fehr and

Gachter, 2000). The control condition runs public goods games with one randomly

chosen player facing an MPCR of 0.9 and two other players each facing an MPCR of

0.4. Whoever is chosen to have an MPCR of 0.9 in the first period retains the same

marginal return rate throughout all periods. This player is the relatively privileged

player. In both the baseline condition and the control condition, a player can only

make one decision per period; that is, how much he contributes to the group public

good. The treatment conditions retain the MPCR design in the control condition

and add a sanctioning stage after each contribution decision. The sanctioning option

is either reward or punishment depending on the treatment. In all four conditions,

1) a public goods game is repeated for ten periods and groups remain unchanged

throughout the ten periods; 2) participants receive feedback, at the end of each pe-

riod, on each group member’s contributions and earnings in that period (see Table

A.2 in Appendix A.4 for a tabulated explanation of the experimental design).

After participants enter the lab, they are instructed to read the instructions (see

Appendix A.1 for instructions in the punishment condition6) carefully. A partici-

pant may raise his hand to ask questions, yet communication between participants is

not allowed. Before starting the actual game, participants first answer several con-

trol questions to demonstrate their understanding of the experimental instructions.7

Participants then answer three sets of calculation questions (different from the con-

trol questions) to earn their 20 starting tokens for each period. In other words, once

a participant answers all calculation questions correctly, he is guaranteed to have

20 experimental tokens at the start of each period and has to make a contribution

decision given an endowment constraint of 20 tokens in a period. All players make

their contribution decisions simultaneously.

6Instructions for other conditions are note presented here for brevity.
7For a few participants who had doubts or questions, the experimenter explained the details

until they fully understand the instruction.
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If there is a second stage providing sanctioning opportunities, participants are

informed about the contributions to the project made by each of the other two group

members. They can then decide whether to decrease, increase, or leave unchanged

the amount of tokens that each of the other group members earned in the first

stage. The words “punish” and “reward”, are deliberately replaced with the more

neutral expressions “increase” and “decrease” in the experiment to minimise any

emotional arousal effect. If a participant decides to decrease or increase others’

first-stage earnings, he is able to decide the amount of decrease or increase for each

person separately, by assigning points to each group member. Between 0 and 10

sanctioning points are available to each participant to be allocated as he sees fit

across the other two participants. The upper and lower limits are pre-designed in

the experiment following existing literature (Fehr and Gachter, 2000; Reuben and

Riedl, 2009). Each point a participant assigns towards decreasing or increasing

another participant’s earnings will cost the assigning participant 1 token, while it

decreases or increases another participant’s earnings by 3 tokens. A participant

cannot see how many each individual group member spent to decrease or increase

his or her first-stage earnings, but only the total amount of points assigned by the

two other group members combined. At the end of each period, a participant sees

how many reward or punishment points are assigned to or by himself. He can also

see how his earnings are calculated step by step.

A total of 11 experimental sessions are run, including one pilot session, two base-

line sessions, four punishment sessions, and four reward sessions. The experiment

is programmed in z-Tree (Fischbacher, 2007). In total, 87 subjects participate in

punishment sessions, 81 subjects participate in reward sessions, and 30 subjects

participate in baseline sessions.8 Subjects are recruited via ORSEE (Greiner, 2015).

Each session runs a single treatment, consisting of 2× 10 periods of a public goods

game played in fixed groups. Other than the baseline session, all sessions con-

sist of 10 periods with sanctioning opportunities provided, plus 10 periods without

sanctioning opportunities. The periods without sanctioning opportunities form the

control observations. As is illustrated in Table A.2, control observations are pooled

from different sessions. The order of periods with and without sanctioning oppor-

tunities is altered to control for potential order effects. An experimental session on

8Five participants (three in punish sessions and two in reward sessions) left halfway in the
experiment. Their data are dropped in the analysis.
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average lasts 60-90 minutes9. Earnings in this experiment are paid according to final

earnings in one randomly chosen period out of the 20 experimental periods in total.

1.4.1 Further Comments on Experimental Structure

A public goods game with sanctioning opportunities can be viewed as a combi-

nation of a public goods game and a prisoner’s dilemma game. When repeated over

periods, as it is in this experiment, this game structure is equivalent to a repeated

version of two games. Due to the theoretical complexity arising in this setting, there

is no clear analytical or theoretical predictions arise with which to frame empirical

analysis.10

1.5 Results

1.5.1 Reward Strongly Motivates Contributions

Figure A.3 presents average group contributions over 10 periods, contrasting

groups in the reward condition with groups in the control condition. Except in

the first period, average group contributions in the reward condition always exceed

those in the control condition. In fact, the average group contributions in the reward

condition are 25.159 (SD 15.935) tokens, whereas the average group contributions

in the control condition are only 16.225 (SD 16.235) tokens. A mean difference test

assuming unequal variances show that the difference in contributions is strongly

significant (p < 0.00001). Results remain the same after controlling for order effects.

An additional ordinary least square (OLS) regression with robust standard errors

returns the same result (Results are not presented here for the sake of brevity).

Average group contributions in the reward condition become statistically signif-

icantly different from those in the control condition starting in period 3 (see Table

A.9 in Appendix A for mean different tests by each period). The difference remains

till the last period of the experiment and grows bigger over successive periods. Ac-

cording to Figure A.3, the growth in the difference over successive periods seems

9Two sessions were particularly long because a few participants struggled in the control and
calculation questions and spent more than half hour in answering those questions, significantly
slowing down a whole session

10This section owes special thanks to a discussant Jose Rodrigues-Neto.
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to be driven by the contribution decay in the control condition which does not

seem to appear in the reward condition. Spearman’s ρ tests are conducted to verify

this conjecture. Group contributions in the control condition have a ρ of −0.339

(p < 0.0001), indicating a significant decreasing trend with a correlation coefficient of

−0.339. Group contributions in the reward condition have a ρ of −0.054 (p = 0.377),

indicating no increasing or decreasing trend. Indeed, reward opportunities nullify

the decreasing trend of contributions over successive periods.

Given the large difference in average group contributions between the reward

condition and the control condition, one might wonder whether high players, low

players, or both types are the main driving force of the difference. I investigate this

aspect by looking at contributions by player type. Figure A.1 dissects the groups

and presents average contributions for high and low players respectively. A high

player in the reward condition on average contributes 10.663 (SD 7.177) tokens,

whereas a higher player in the control condition only contributes 7.377 (SD 7.624)

tokens. In other words, the reward institution increases a high player’s average

contributions by 44.5%. Meanwhile, a low player in the reward condition contributes

on average 7.248 (SD 6.895) tokens, whereas a low player in the control condition

only contributes 4.410 (SD 6.033) tokens on average. A low player contributes 64.4%

more when exposed to the reward institution than when in the control condition.

Mean difference tests assuming unequal variances confirm that both contribution

differences are strongly significant (p < 0.00001). Results remain the same after

controlling for order effects. All OLS regressions with alternative specifications

(using robust standard errors and clustering by groups) retain the same conclusion.

Thus, both high players and low players increase their contributions significantly,

when exposed to the reward condition than when exposed to the control condition.

The magnitude of the relative increase is larger for low players, indicating that

reward increases low players coordination more than it does on high players.

Mean difference tests by period for either player type are presented in Panel

A of Table A.10 and Table A.11. High players in the reward condition start to

contribute significantly more than low players in period 4 and remain so till the end

of the experiment. Similarly, the contribution difference of low players between the

reward condition and the control is significant from Period 5 onwards. Spearman’s

ρ tests are also conducted to verify whether the decay mitigation manifests for both

types of players. The contributions of high (low) players in the control condition
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decrease by a ρ of -0.278 (0.297). Both decreasing trends are strongly significant

(p < 0.0001). Turning to players in the reward condition, statistical evidence cannot

reject (p > 0.59 for both types of players) the hypothesis that contributions are

independent of Period. Put differently, reward opportunities nullify the decreasing

trend of contributions for both types of players over successive periods.

Overall, reward opportunities have been found to strongly motivate higher level

of contributions, at both the group level and the individual level. The motivational

effects mainly manifests toward latter half (Period 6 to 10) of the experiment where

strong and significant contribution differences between groups in the reward condi-

tion and groups in the control condition are captured. Further investigation shows

that the reward opportunities eliminate contribution decay over successive periods.

Given that contributions in the control condition decay quickly over successive pe-

riods, the elimination of contribution decay is a main driver of the strong overall

contribution differences.

1.5.2 Reward Outperforms Punishment in Motivating Con-

tributions

The previous section shows that reward opportunities strongly motivate higher

individual and group contributions in a privileged group. Given the mixed and

limited evidence on the comparative efficacy of punishment and reward in standard

groups facing homogeneous MPCRs (Choi and Ahn, 2013), one wonders whether one

sanctioning institution outperforms the other in privileged groups. In this section, I

investigate the comparative efficacy of punishment and reward in privileged groups.

Figure A.4 is identical to Figure A.3, except for the additional blue line con-

necting the squares which represents average group contributions over 10 periods

in the punishment condition. Pairwise comparisons between the lines indicate 1)

average contributions in the punishment condition is lower than those in the re-

ward condition, and 2) both sanctioning institutions mitigate contribution decay.

Recall that the average group contributions in the reward condition are 25.159 (SD

15.935) tokens. The average group contributions in the punishment condition are

only 15.379 (SD 13.148) tokens. A mean difference test again rejects (p < 0.00001)

the hypothesis of equal means (OLS regressions retain the conclusion). Additionally,

a mean difference test of average group contributions in the punishment condition
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versus those in the control condition does not reject the equal mean hypothesis, in-

dicating that punishment opportunities do not significantly increase average group

contributions. Interestingly, a Spearman’s ρ test captures that contributions in the

punishment condition decay with a correlation coefficient of -0.145 (p < 0.014) over

successive periods, a seemingly mitigated decreasing trend compared to the -0.339

in the control condition. However, a Mann-Whitney test does not reject the hy-

pothesis that the control and punishment samples are from the same population

distribution, whereas the test strongly reject the same hypothesis for the reward-

versus-punish comparison. In other words, compared to punishment opportunities,

reward opportunities significantly motivate higher average group contributions, as

well as mitigating contribution decay over successive periods.

To further untangle which type of players drives the significant contribution dif-

ference between the reward and the punishment condition at the group level, Figure

A.2 presents average individual contributions by high and low players respectively.

Unsurprisingly, the patterns are quite similar to those in the reward-vs-control com-

parisons. Recall a high player in the reward condition on average contributes 10.663

(SD 7.177) tokens. A higher player in the punishment condition only contributes

7.238 (SD 6.866) tokens, an amount almost identical to 7.377 tokens in the control

condition. The relative increase when switching from a punish institution to a re-

ward institution is around 47.3%. As for the average contributions (mean 4.069,

SD 4.840) of a low player in the punishment condition, the relative increase is

78.1% when exposed to the reward condition. The contribution differences of either

type of players between punishment and reward condition are strongly significant

(p < 0.00001) (All OLS regressions with alternative specifications retain the same

conclusions; Pairwise mean difference comparisons by each period can be found in

Table A.9 to Table A.11 in the appendix.) Hence, reward opportunities motivate

both high players and low players to increase their contributions significantly, than

do punishment opportunities. Both types of players increase their contributions by

a similar magnitude of 3 tokens, rendering a larger relative increase in low players’

contributions. As for the dynamics over successive periods, both types of players

show statistically significant trends of contribution decay, at a rate of around -0.11

(p < 0.05). Statistical evidence again does not reject that the punishment and the

control samples are from the same distribution, but strongly rejects this hypothesis

for the punish-versus-reward comparison.
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Overall, this section provides further evidence that reward opportunities are

effective in motivating higher contributions, not only relative to the control condition

but also to the punishment condition. The effectiveness of the reward institution

manifests at both the group level and the individual level. Punishment opportunities

per se, if anything, only weakly increase contributions in some periods and weakly

mitigate contribution decay over successive periods. However, these effects are not

supported by statistical evidence, which could potentially be driven by the small

sample size.

1.5.3 Punishment and Reward Behaviour

The previous section confirms that reward is more effective than punishment in

increasing individual contributions, as well as in mitigating contribution decay over

periods. In this section I investigate what is driving the difference between those

two conditions.

1.5.3.1 Contributions and Sanctioning Decisions

One reason might be that high and low players follow different strategies in

punishing and rewarding others. For example, a high player in a group punishes low

contributors and rewards high contributors to increase overall group contributions.

On the contrary, low players within a group might be spiteful of a high player’s

privilege, so that they punish or reward to shrink the earning differences among

players. Another possibility is that, upon being punished or rewarded, different types

of players respond differently. For example, a high player may decide to revenge in

future periods if punished and reciprocate if rewarded, while a low player may be very

reluctant to revenge fearing a high player’s further revenge back. To explore these

possibilities, we can compare the average punishment and reward points received

and assigned by each player. In the punishment condition, high players receive more

punishment points than low players do (2.14 vs. 1.54, p < 0.001). This is despite the

fact that high players on average contribute almost twice the amount that low players

do. This result is consistent with Reuben and Riedl (2013), where low players appear

to enforce a norm that leads to equal earnings. Whether players in this experiment

is driven by a similar norm is discussed in Section 1.5.3.2. Although high players

appear to assign slightly fewer punishment points to others, the difference is not

statistically significant (1.51 vs. 1.73, p < 0.278). In the reward condition, high
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players receive fewer reward points than low players (2.35 vs. 3.19, p < 0.002).

Meanwhile, high players assign significantly more reward points than low players do

(4.13 vs. 2.30, p < 0.001).

To analyse the determinants of punishment and reward behaviour, Tobit regres-

sions are fitted, applying a lower limit of 0 and an upper limit of 10 points on the

dependent variable (e.g., the punishment points or reward points). The choice of

variables to include in the regression follows that in Reuben and Riedl (2009). The

dependent variable is the amount of punishment or reward points assigned by player

i to player j, and control variables are as follows: the deviation (i.e., number of ex-

perimental tokens) of player j’s contributions from punisher i’s contributions; the

deviation of player j’s contributions from the third player; whether or not player j is

a high type; period; and an interaction term between period and high player. Results

are reported in Table A.3. Columns (1) and (3) are for high players; columns (2)

and (4) are for low players. Here the deviation is expressed by two dummies. One

dummy equals 1 for positive differences, and the other dummy equals 1 for negative

differences. Results are similar using actual differences in number of experimental

tokens (not reported here for brevity).

A player’s contributions do not seem to significantly change the punishment

he receives. This seemingly puzzling finding is consistent with Reuben and Riedl

(2009)’s finding that players do not punish strategically in privileged groups. How-

ever, punishment significantly correlates with the contribution differences between

players. Specifically, a positive deviation from the punisher (i.e., where the punished

player contributed more than the punisher) is more likely to get punished, while a

negative deviation from the third player (i.e., where the punished player contributed

less than the third player) is more likely to get punished. This effect is significant

and consistent between two types of players. If player j’s contributions are higher

than player i’s contributions, player i, if high, tends to punish player j more and

reward less. This is a bit counter-intuitive. However, it is possible that a high player

wants to maintain his preferred contribution level. For example, if the high player

prefers to contribute little himself, then he might dislike seeing another player con-

tributing more than him. Or if the high player prefers to contribute a lot, then he

might dislike seeing low contributors.

Columns (3) and (4) report results for the reward treatment. Overall, if a player
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contributes more, he gets significantly more rewards. This is strongly significant

and consistent for both types. If a player deviates positively from the potential

rewarder’s contributions, then the player is less likely to get rewarded. Reward

decreases over successive periods. Interestingly, a high player appears to receive

more reward points.11

Overall, reward is used to a larger extent by both types of players as an incen-

tivizing tool, compared to punishment. Although high contributions are more likely

to attract more reward points among players, players do not vary punishment points

much depending on another player’s contributions. Both high and low players like

to punish whoever contributes more than self and reward whoever contributes less

than self. This is suggesting that players use punishment and reward more as norm

enforcement tools, rather than ways to promote better social outcomes.

1.5.3.2 Earning Differences and Sanctioning Decisions

In addition to contributions, another potentially significant determinant of pun-

ishment and reward behaviours is players’ first-stage earnings. Because players de-

cide how many points to assign to another player immediately after seeing each group

member’s first-stage earnings. Table A.4 displays the corresponding results. πi, πj,

and πk denote the first-stage earnings of the punisher/rewarder, the person being

punished/rewarded, and the third player, respectively. All other notations are the

same as in Table A.3. A high-type punisher does not seem to care much about the

difference between own and the punished person’s earnings. Instead, a high player

cares more about whether two low players are earning the same amount. Whichever

low player is earning more gets more punishment from the high player. Low-type

players also increase punishment if the difference between two other players’ earn-

ings increases. One puzzling effect is that when the punished player earns more than

a low-type punisher, the punisher significantly decreases punishment points as well.

Maybe when the low-type punisher perceives that the earnings of another person is

beyond the power of his punishment, he simply refrain from acting. In the reward

condition, whoever earns more than the rewarder gets more reward. This action is

possibly out of the intention to get more reciprocal reward points from others in

future periods.

11A conversation after one experimental session with a subject reveals an interesting thought
process. The subject said that he wanted to show kindness to the high player by giving reward,
hoping that the high player would then act more generously in future periods.
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Reward increases the level of overall contributions to the public good, and pun-

ishment does not; and reward is the more effective tool in increasing overall public

goods contributions, in groups with a relatively privileged player. Compared to low

players, high players make more contributions, and they are more responsive to both

sanctions.

1.5.4 Comparisons Between Privileged Groups and Non-

privileged Groups

1.5.4.1 Increased Coordination in Privileged Groups

First I consider whether low players adjust their next-period contributions ac-

cording to the contributions made by high players. Table A.5 demonstrates that this

is indeed the case. In Model 1, contributions of low players are regressed on a high

player’s previous period contributions, controlling for session and last period effects.

Because no high player exists in the baseline condition, a player is randomly selected

in a group to compare with the other two players. Overall, low players’ contributions

in the current period significantly depend on the high player’s contribution in the

previous period. The effect remains significant for all four conditions.12 In Model 2,

own and the third group member’s contributions in the previous period are added.

Results show that own contributions in a previous period significantly influence con-

tributions in the next period. Low players’ contributions show consistency, as the

positive coefficient of CLow,t−1 remains positive and significant throughout various

specifications. The effect of a high player’s contributions remain significant in the

reward and control conditions, and marginally significant in the punishment and

baseline conditions. In terms of magnitude, in the punishment condition another

low player’s contributions are stronger drivers of a low player’s contributions than

the high player’s contributions. In model 3, all three contribution variables lagged

two periods are added as regressors. In the control and baseline conditions, a one

unit increase in the high player’s contributions in the previous period significantly

increases a low player’s contributions by approximately 0.1 unit experimental to-

kens. A high player’s contributions appear to have the largest effect in the reward

12Own contributions are also regressed on the average of the other two group members’ contri-
butions. Results are similar and hence not reported here, except that the coefficient in the baseline
condition becomes more significant (p < 0.001). But the R2s are slightly smaller, indicating less
explanatory power of the alternative modelling method.
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condition, where the coefficient on low players’ contributions is about twice or even

three times that of the others three conditions and is statistically significant.

An additional interesting finding is regarding the correlations between two low

players. One low player’s contributions significantly influence the other low player’s

contributions in non-incentivized conditions. Specifically, a one token increase in one

low player’s contribution increases another low player’s contribution by 0.18 token

in privileged groups. In baseline condition, the effect is similar in magnitude, but

only marginally significant.13 However, when reward or punishment opportunities

are available, the interdependence effects between two low players disappear. One

low player’s contributions do not significantly depend on another other low player’s

contributions any more. Additionally, the magnitude of another low player’s effect

is almost twice that of the high player’s. This is suggesting that, although a low

player’s contributions are significantly affected by a high player’s contribution deci-

sions, another low player’s contributions has a larger impact compared to the high

player.

In parallel, I explore the effect of a low player’s contributions on the contributions

of the high player. Results are reported in Table A.6. A high player is much more

responsive to a low player’s contribution, than is true in reverse (see Table A.5): if

a low player increases his contributions by one unit, a high player will increase his

contributions by 0.2 unit in the next period. The analogous coefficient capturing the

reciprocal effect of high players’ contributions on low players’ contributions is 0.09.

Comparing Table A.5 and Table A.6, several interesting findings emerge. First, low

players’ contributions are significantly affected by contributions of a high player in

the reward condition, but not in the punishment condition. On the contrary, a

high player’s contributions are more significantly affected in punishment condition

than in reward condition. As expected, both low players affect the high player to a

similar extent. When punishment or reward opportunities are available, the effect

of another low player’s contributions on a high player’s contributions is less robust

compared to in the control condition, but the effect remains statistically significant.

This finding is slightly different from Reuben and Riedl (2009)’s study, where a high

player’s contributions no longer significantly relate to a low player’s contributions

once there is punishment. Their explanation is that, without punishment oppor-

tunities, high players only cooperate conditionally and use own contributions as a

13Designation of high and low players are random in Baseline groups.
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disciplinary tool, but once punishment opportunities are available, players can re-

sort to punishment for motivational purposes instead of varying own contributions

strategically. Participants in this experiment are less willing to use punishment,

as shown in Section 1.5.3 where average punishment points are much smaller than

average reward points (and smaller than found in Reuben and Riedl (2009)). Thus

players still need to strategically vary their own contributions as a compensatory

tool. We observe lower magnitude and a lower significance level of the impact of low

players’ contributions on high players’ contributions in the reward condition, con-

sistent with the previous conjecture: when participants can incentivize each other

using reward, they no longer need to resort to strategic contributions. As in Ta-

ble A.5, “relative privilege” seems to increase mutual dependence among players

in groups, serving as a coordination device. Additionally, in Model 3 the reward

condition has an adjusted R2 greater than 0.8, indicating a stronger explanatory

power of the model than of three other conditions.

One surprising pattern is that the existence of a high player in a group dra-

matically changes the contribution levels of low players, compared to the baseline

condition. This is despite the fact that low players in privileged groups have ex-

actly the same amount of endowment and same MPCR as baseline players have.14

Comparing Table A.5 with Table A.6, we see that in all privileged groups, be it incen-

tivized or not, players’ contributions significantly depend on contributions of other

group members. This is suggesting that a high player’s “privilege” is well-perceived

by other players who adjust own contributions and coordination accordingly in the

next period. By contrast, in non-privileged groups (baseline), players’ contributions

either do not significantly depend on another member’s contributions, or the depen-

dence is only marginally significant. A possible explanation for the significant effect

in privileged groups is that low players are more willing to follow a high player’s

contribution pattern using tit-for-tat strategies. Players in privileged groups show

greater mutual dependency in terms of contributing decisions, compared to those in

non-privileged groups. In other words, “privilege” serves as a coordination device

among group members.

14Designation of high and low players are random in Baseline groups.
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1.5.4.2 Does Privilege Increase Public Good Provision?

Table A.7 compares contributions by player types in control and baseline con-

dition. The comparison between low players are especially interesting, since low

players always have the same starting endowment and the same MPCR despite

treatment condition. Table A.7 shows that both high players and low players in

privileged groups contribute significantly more than participants in baseline groups.

Results are similar when comparing participants in the reward or punishment condi-

tion with those in the baseline condition (Results are not presented here for brevity).

Previously, Fisher et al. (1995) find weak and insignificant evidence that in privi-

leged groups, high types tend to lower their contributions and low types tend to

increase their contributions relative to their equivalents in homogeneous groups.

The results from this experiment are in line with their findings on low players, and

are statistically significant. Specifically, low players contribute significantly more

in the privileged condition than their parellels in the control condition throughout

successive periods.

Table A.7 also indicates that, although the difference between high players in

privileged and non-privileged conditions are significant over successive periods, it

tends to shrink quickly.15 In the last period, the difference between a high player

and a randomly selected player in the baseline condition is no longer significantly

different. Another noticeable difference is the large standard deviations in privileged

groups, indicating a lack of consensus among players in privileged groups.

1.5.5 Discussion on Sustained Coordination and Improved

Efficiency

1.5.5.1 Reward Sustains Coordination

After answering the three research questions, one step further is to identify which

design more successfully sustains group coordination. Table A.8 sheds light on this

question. An individual player’s next-period contribution is significantly altered by

reward points in the current period, but is not influenced by punishment points.

Based on this evidence, reward more successfully sustains coordination in privileged

groups. Meanwhile, we need to bear in mind that players on average assign much

15Designation of high and low players are random in Baseline groups.
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fewer punishment points than reward points. It is possible that if punishment is

utilized to a greater extent, punishment will effectively sustain coordination as well.

This question remains to be answered in future researches.

1.5.5.2 Reward Improves Efficiency

Strong evidence in previous sections has shown that reward opportunities moti-

vate higher contributions compared to punishment opportunities or lack of sanction-

ing opportunities. One may wonder whether the reward institution is efficient. To

evaluate efficiency, two methods are adopted here. First, I compare the proportion

of nonzero individual contributions across different conditions (Dawes et al., 1986).

This is to explore, compared to participants in a different condition, whether partic-

ipants in one condition are more willing to deviate from the theoretical prediction of

zero contribution and cooperate by contributing a positive amount. Second, I com-

pare participants’ earnings among different conditions (Reuben and Riedl, 2009).

This method captures whether participants in one condition end up being better off

than those in another condition.

Using the first method, the outcome of interest is binary: zero for zero contribu-

tions and one for nonzero contributions. The binary nature of the variable, which

eliminates potential confounding effects of different MPCRs, allows me to include

the baseline condition in the comparisons. The proportion of nonzero per-period

contributions in the reward condition is 85.6%. The corresponding proportions in

the punishment, control, and baseline conditions are 73.3%, 62.7%, and 46.5%, re-

spectively. This observation is in line with prediction 1 in Section A.3. Pairwise

mean difference tests assuming unequal variances reject the hypothesis that two

means are the same. In other words, the reward condition gives rise to a a signifi-

cantly (p < 0.00001) larger proportion of coordinating participants compared to the

punishment condition, whereas the punishment condition results in a significantly

larger proportion of coordinating participants compared to the control condition.

Regarding the control and the baseline conditions, it is reasonable to assume that

the change of MPCRs only affects pre-existing coordinators who would have con-

tributed a positive amount anyway. Because the change of MPCRs from the baseline

condition to the control condition does not change the Nash equilibrium prediction,

a non-coordinator has no reason to turn to a coordinator. Interestingly, the control

condition seems to bring about a higher proportion of coordinators compared to the
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baseline condition. This observation suggests that other mechanisms might be at

play. For example, a larger marginal per group return may increase participants’

willingness to coordinate.

Turning to the efficiency measure using participants’ earnings, a participant in

the reward condition on average earns 31.685 tokens per period. This is strongly

larger than both the average per-period earnings of 17.007 tokens in the punishment

condition and the average per-period earnings of 23.860 tokens in the control con-

dition. Both differences are statistically significant with p < 0.0001. Additionally,

a participant’s average per-period earnings in the control condition are statistically

significantly larger than a participant’s earnings in the punishment condition. How-

ever, it is worth noting that the first-stage earnings, earnings after a contribution

stage and before a sanctioning stage, between participants in the control condition

and those in the punishment condition are not statistically different from each other.

Recall that the cost-benefit ratio of a one-point sanction is 3 (i.e., it costs a par-

ticipant one point to increase or decrease another participant’s earnings by three

points). This lead me to wonder whether the significant difference in participants’

earnings between the punishment condition and the control condition is purely due

to resource destruction, a inborn nature of punishment. Similarly, it is possible

that the significant efficiency improvement in the reward condition, compared to all

other conditions, is a result of resource creation which is easy to implement in an

experiment but seems less practical in real life. Assuming any material reward one

gains comes from some material loss another one suffers, I investigate how the net

social welfare changes in the sanctioning conditions.

I recover the social welfare by, 1) for participants in the reward condition, de-

ducting earning increases purely due to the creation effect of the reward factor and 2)

for participants in the punishment condition, adding back earning losses purely due

to the destruction effect of the punishment factor. Although the magnitudes of the

differences are smaller (Results are not presented here for brevity), all conclusions

remain the same and all differences remain strongly significant. This suggests that,

if resources from another sector of the society can be temporarily reallocated to the

collaboration projects in privileged groups, the net social welfare will increase even

after paying back the temporary reallocations for rewarding purposes. On the con-

trary, a punishment institution does not bring about net social welfare improvement,

even when treating the resource destruction as a resource reallocation to another
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sector in the society.

1.6 Conclusion

Using a public goods game, this experiment studies 1) the effectiveness of reward

in motivating contributions in privileged groups, and 2) the comparative efficacy of

punishment and reward in privileged groups. Overall, reward opportunities strongly

increase average group contributions in privileged groups. Reward opportunities also

effectively increase both high and low players’ contributions, as well as mitigating

contribution decay over periods. Punishment opportunities only weakly increase

group and individual contributions in some periods. However, the contribution

differences between participants exposed to the punishment institution and those

not exposed to sanctioning opportunities are not statistically different, indicating

punishment opportunities do not effectively increases contributions in privileged

groups. Unsurprisingly, reward is found to be much more effective than punishment

in motivating contributions, as indicated by mean difference comparisons at both

the group level and the individual level.

To the best of my knowledge, I am the first to explore the effectiveness of re-

ward opportunities on contributions in a public goods game in a privileged group

(i.e., a group with differential MPCRs for different group members). I find that re-

ward opportunities are strongly effective in motivating public goods contributions in

privileged groups, while punishment opportunities are not effective (at most weakly

effective) in this situation. The weakened (or lack of) effectiveness of punishment

opportunities is in line with the findings in Reuben and Riedl (2009) and Reuben

and Riedl (2013). I also find that reward institution is strongly more effective than

punishment institution in motivating contributions in privileged groups. This find-

ing fills in a research gap relating to the comparative efficacy of punishment and

reward in privileged groups. This finding is in contrast with what is commonly

observed in non-privileged groups facing homogeneous MPCRs. In non-privileged

groups, reward is found at most as effective as punishment in motivating group co-

ordination (Balliet et al., 2011). This contrasting difference merits future research.

For example, future research can explore the implications of the effectiveness of

punishment and reward in privileged groups with more than three members.
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Turning back to the motivating example introduced at the start of this paper, the

group of friends facing heterogeneous returns may well accept the “privilege” of one

member, because a “privileged” member has a higher rate of private returns in the

start-up NPO and tends therefore to more readily contribute a higher level of effort.

As a result of this increased incentive faced by the privileged member, all groups

members’ effort levels can be driven up, bringing about greater group outcomes,

which can benefit every member. Meanwhile, the privileged member himself may

also be aware that other members perceive the difference in returns and can increase

their contributions in the start-up NPO. When it comes to sanctions, reward is the

better option for increasing contributions and mitigating decays. In other words,

if a member is willing to devote time and resource at his own cost for the greater

benefit of another member, all group members are likely to end up enjoying a better

outcome. Recalling the real-world example motivating this experiment of the team

containing one member who stands to gain more than the other members if a start-

up NPO on which they are all working succeeds, these results imply that when any

members of such a team praise or otherwise reward others in the team (at their own

personal effort, time, or monetary cost), individual contributions to the team project

are significantly increased– and thereby everyone is benefited. Although privilege

generally results from the fact that one member stands to gain more from the joint

output than his collaborators, it is worth noting that a “privileged” member in a

group project may actually be a disadvantaged member in a broader sense. Imagine

two professors collaborating on a research project with a PhD student. The PhD

student is “privileged” in the sense that she expects higher marginal returns from

this project compared to the professors. However, the “privilege” is actually driven

by the student’s relative disadvantage in her research career. The current experiment

assigns “privilege” to a player exogenously.

Future experiments may extend the current research in several dimensions. First,

one may vary the starting endowments for group members and investigate the in-

teraction between heterogeneous endowments and heterogeneous marginal returns.

Second, one can compare the effect of reward in privileged groups to its effect in

standard public-goods-game groups. Third, it would be interesting to look at the

robustness of the effectiveness of reward opportunities by varying the cost-benefit

ratio of a reward point. Fourth, one could integrate the cost of sanctioning oppor-

tunities into a participant’s endowment and see whether different patterns emerge.

The sanctioning options are intentionally kept simple and constant throughout the
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experiment, so that changes of conditions are minimised across treatments and I can

provide clean evidence to answer the main research question. Future experiments

may allow sanctioning options to vary for members with different MPCRs and ex-

plore the interplay between those two elements. Last but not least, one may vary

the value of MPCRs or the size of a group, elements that have been documented16

to affect public goods contributions, to see whether similar results hold.

16See Kagel and Roth (2016) for a discussion of these elements.
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Appendix A

A.1 Experimental Instructions
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Overview of Part 1 
This part of the experiment consists of 10 periods in total. At the start of each part, you will need to 
answer several control questions. These questions are designed to make sure that you understand the 
instructions. Then you need to answer three calculation questions to earn the 20 starting tokens for 
each of the 10 periods.  
 
Each of the 10 periods consists of one stage. In the first stage, you will decide how many tokens you 
would like to contribute to a group project. First-stage earnings will then be generated, following a 
process described in more detail below. A more detailed description about Part 1 is provided below. 
 
Detailed information about Part 1 
In each period, you need to decide how many of your 20 starting tokens you want to contribute to a 
group project, described below, and how many to keep for yourself. You may contribute as many of 
your tokens to the group project as you wish. Each other group member will also choose how many of 
his or her tokens to contribute to the group project, and how many to keep. You and your group 
members will make your decisions simultaneously, and nobody will be informed about the decision of 
the other group members before everyone has made a decision. Your first-stage earnings will be 
generated following a process described in detail below. 

 
Stage 1 

 
You will see the following input screen at the start of the first stage:  

 
You will indicate how many tokens you want to contribute to the group project by typing a number 
between 0 (i.e., contributing zero tokens) and 20 (i.e., contributing all 20 tokens) in the input field. In 
the top right corner of the screen, you can see how many more seconds remain for you to decide on 
the distribution of your tokens. Please make your decision before the time is up.  
Your earnings in tokens, in Stage 1, are calculated as follows. 

1) The starting tokens you have kept for yourself. 



2) Your income from the group project.  
Your income from the group project will be calculated as follows: 

[multiplication factor] × [total tokens contributed to the group project] 
 
“Total tokens contributed to the group project” is calculated simply as the sum of all three members’ 
contributions to the group project. The multiplication factor used in the payout formula for the 
group project will be different for different members of your group. In each group, the earnings of 
one group member will be calculated using a multiplication factor of 0.9, and the earnings of the 
other two group members will be calculated using a multiplication factor of 0.4. Participants will be 
randomly assigned to one of these values by the computer (i.e., 0.9 or 0.4, with 1/3 chance of 0.9 
and 2/3 chance of 0.4). The multiplication factor each person is assigned will be the same for all 
periods.  
 
The multiplication factors for all members in your group will be displayed at the bottom of the screen 
throughout all periods. In each period you have 30 seconds to view the earnings screen. If you are 
finished before the time is up, please press the continue button. Once the viewing time has elapsed, 
the first stage is over, and the second stage commences. 

 
 
Example  
The multiplication factor for group member 1 is 0.4, for group member 2 is 0.4, and for group 
member 3 is 0.9. Suppose that group member 1 contributes X tokens to the group project, group 
member 2 contributes Y tokens to the group project, and group member 3 contributes Z tokens to the 
group project. 
 
The earnings in tokens of each of the participants are given by: 
20 – own tokens contributed + (multiplication factor) × (total tokens contributed) 
For group member 1 this equals: 20 − X + [0.4 × (X + Y + Z)]  tokens. 
For group member 2 this equals: 20 − Y + [0.4 × (X + Y + Z)]  tokens. 
For group member 3 this equals: 20 − Z + [0.9 × (X + Y + Z)]  tokens. 
 
The calculation of your earnings in each period has now been explained in full.  
Please raise your hand if you have any questions about Part 1 of the experiment. 
 
Before starting the experiment, you will need to type in your answer for several questions designed to 
make sure that you understand the instructions. Then, you can proceed to the calculation questions, 
through which you earn the 20 starting tokens for each of the 10 periods in Part 1. 
 
  

Your earnings in tokens from the first stage of a period are therefore: 
20 - your contribution + (your multiplication factor) × (total tokens contributed) 

 
 Your income from the group project 



Part 2 
Part 1 of the experiment will now be repeated, with one difference. You will be assigned into a new 
group of three players (including yourself and two others), containing neither member of your group 
from Part 1. As before, you will need to earn the 20 starting tokens for each of the 10 periods by 
completing three calculation questions. At the start of each period you will have to decide how many 
of your initial 20 tokens you want to contribute to the group project. The difference is that now, 
there will be a second stage.  
 
In the second stage, you will be informed about the contributions to the project made by each of the 
other two group members. You can then decide whether to decrease the amount of tokens that each of 
them earned in the first stage.  If you decide to decrease these earnings, you will be able to decide the 
amount of decrease for each person separately, by assigning points to each group member. Each 
point you assign towards decreasing others’ earnings will cost you 1 token. Your earnings, too, 
can be decreased by other group members in the same manner. A more detailed description about 
Stage 2 is provided below. 
 

Stage 2 
 

At the beginning of the second stage, everyone in the group will see how many tokens each of the 
other group members contributed to the project, as well as everyone’s earnings from the first stage. In 
this stage you are given the opportunity to decrease the earnings of each other group member by 
purchasing points using tokens that you earned in the first stage. Each point you assign towards 
decreasing another’s earnings will cost you 1 token. For each point that you pay towards the 
decrease of another group member, his or her earnings will be decreased by 3 tokens. The other 
group members can also decrease your earnings if they wish to, through the same mechanism. You 
will see the input screen for the second stage as the following: 

 
All decisions are made simultaneously. That is, nobody will be informed about the decisions of the 
other group members before everyone has made a decision. If you do not wish to change the first-



stage earnings of another group member, then you should assign 0 points to him or her. You are not 
allowed to assign more than 10 tokens to a group member.  
 
After everyone has made a decision, your total earnings in tokens for the period (including the results 
of the first and second stages) will be displayed. You will not see how many of his or her tokens each 
individual group member spent on points to decrease your first-stage earnings; you will only be 
informed of the total amount of points assigned to you by the two other group members combined.  
Please note that the final earnings of no group member will be allowed to fall below zero. 

 
Example 
Remember that for each point that you pay towards the decrease of another group member, his or her 
earnings will be decreased by 3 tokens. Suppose that you are group member 1 and that after the first 
stage you have earnings of 30 tokens. In the second stage, you decide to assign A points to group 
member 2 (this decreases group member 2’s earnings by 3 × A tokens) and B points to group member 
3 (this decreases group member 3’s earnings by 3 × B tokens). After all group members have made 
their decisions, you learn that the others assigned you a total of C points. In this case, your total 
earnings in tokens in this period are equal to: (30 – 3 × C) – (A + B) tokens. 
 
The calculation of your earnings in each period has now been explained in full.  
Please raise your hand if you have any questions about Part 2 of the experiment. 
 
After you finish the 10 periods of Part 2, a short demographic survey will complete this experimental 
session.  
 
 

Your earnings in tokens at the second stage of a period are therefore: 
(Your first stage earnings - 3 × points allocated to you) - points you allocated* 

 
* If the earnings in tokens at the second stage are negative, then they are replaced with a zero.  



A.2 Theoretical Predictions With Homo Oeco-

nomicus Agents

If a player cares only about his own material benefit, then his utility can be

represented by the payoff function. 17

πi = ei − ci + ai ×
∑
i

ci ± 3
∑
i 6=j

mji −
∑
i 6=j

mij

If we take the first-order derivative of πi over ci, for different ais, we have that

∂π

∂ci
= −1 + ai

< 0, if ai < 1

≥ 0, if ai ≥ 1

Two things can be inferred from the above equations: 1) As long as ai < 1,

different ai will not change the equilibrium prediction, which is zero contribution

from all players; 2) For any ai, adding an incentive stage does not alter the equilib-

rium prediction. That is, to contribute 0 when ai < 1 and to contribute all when

ai > 1 is individually rational regardless of incentives, although contributing all is

of the greatest benefit to the whole group in both cases. The group objective is in

conflict with personal interest if ai < 1, but is in line with personal interest if ai ≥ 1.

The equilibrium also predicts that no punishment or reward will be used since no

player expects another player to use the punishment or reward incentive at a cost.

Yet previous experiments have repeatedly demonstrated that, for identical ai < 1,

players will use punishment and reward (Fehr and Gachter, 2000). Two previous

experiments by Reuben and colleagues (Reuben and Riedl, 2009, 2013) find that for

heterogeneous ai < 1, players will still use punishment when it is available, but the

punishment decision is less strategic and less effective in changing other members’

contributions.

17I acknowledge that, in general, homo oeconomicus agents maximise utility and not necessarily
monetary payoff. Thus, a Fehr & Schmidt agent may well be a(n) homo oeconomicus. However,
the argument that utility (rather than monetary payoff) motivates behaviour can be reduced ad
absurdum to justify any strategic response as being driven by unseen sources of utility. I follow
Sutter et al. (2010) in treating Fehr & Schmidt’s agents as being distinct from self-oriented homo
oeconomicus agents, in that they receive utility from sources beyond their own monetary payoffs,
such as from (in)equality.
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A.3 Theoretical Predictions with Fehr & Schmidt

(1999)’s Agents

• Prediction 1: Groups with a relatively privileged player will deliver more nonzero

contributions, compared to standard groups.18

Given the parameter distributions in Fehr and Schmidt (1999), the probabil-

ity of observing nonzero contributions can be calculated. For a = 0.4 and

n = 3,P (k = 0) = P (βi ≥ 0.6)3 = 0.43 = 0.064. This is saying that on

average, almost all individuals fully defect to zero contributions. With hetero-

geneous MPCRs ah = 0.9 and al = 0.4, P (k = 0) = P (βi ≥ 0.6)2 × P (βj ≥
0.1) = 0.42 × 0.7 = 0.112. The probability of observing nonzero contributions

is higher. This leads us to the first prediction. Given the distribution of β

in Fehr and Schmidt (1999), the prediction will not change for ah ∈ (0.75, 1).

For example, the theory given Fehr and Schmidt’s (1999) agents predicts that

some alternative combinations of MPCRs (e.g., 0.8 and 0.5, or 0.8 and 0.4) will

leave the main results unchanged. For ah outside of this range, the situation

is more complex. An exploration of the predictions and realised outcomes in

such settings is left to future research.

• Prediction 2: There is a continuum of positive contribution bundles forming

Nash Equilibria. If a high player has βi > 1/15, then he always contributes full

endowment, while all low players contribute a positive amount c. Otherwise,

he will contribute the same amount as everyone else does.

It is straightforward to see that even with Fehr and Schmidt (1999)’s agents,

zero contribution is an equilibrium. Next, we want to verify whether positive

contributions can be sustained in such groups.

Assume all players choose to contribute c, we verify whether an individual

player of either low or high type has an incentive to deviate from c.

– If a high type player chooses to contribute c, then his utility is as below

Uh(c) = e− c+ ahnc−
βi

n− 1
(ah − al)nc(n− 1)

18All predictions in this paper are specific to the parameter values of this experiment. Predictions
may change depending on parameter values.

41



If a high type player deviates and chooses to contribute a different amount

ch, then

Uh(ch) = e−c+ah[(n−1)c+ch]−
βi

n− 1
[c−ch+(ah−al)((n−1)c+ch)(n−1)

For a player to deviate, we need to have

Uh(ch) > Uh(c)

Simplify the above conditions,

Uh(ch)− Uh(c) = (ch − c)[ah − 1 + βi(1 + ah − al)]

Given the parameter values in this experiment, we get

Uh(ch)− Uh(c) = (ch − c)[1.5βi − 0.1]

Then the following two predictions can be generated

1. If ch > c, then for any βi > 1/15 a high type player can gain more

than he loses from deviating and contributing more. A high type

player’s utility is maximised if he contributes all his endowment.

2. If ch < c, then for any βi < 1/15 a high type player will have pure

loss from deviating and contributing less than other players.

– If a low player chooses to contribute c, then his utility is

Ul(c) = π − c+ alnc−
αi

n− 1
(ah − al)nc

If a low chooses to contribute cl, then we need to discuss separately de-

pending on whether the deviation is positive or negative.

1. If βi < 1/15 for a high player, then he contribute the same amount

as everyone else does.

(a) If cd > c, then

Ul(cl) = e− cl + al[(n− 1)c+ cl]−
αi

n− 1
(cl − c)(n− 2)

− αi
n− 1

{cl − c+ (ah − al)[(n− 1)c+ cl]}
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Similarly, for a player to deviate, we need to have

Ul(cl) > Uh(c)

Simplify the above conditions,

Ul(cl)−Ul(c) = (cl−c)(al−1)−αi(cl−c)−
αi

n− 1
(ah−al)(cl−c)

which is always smaller than zero, despite the values of param-

eters. Hence, low players do not have an incentive to deviate

positively.

(b) If cd < c, then

Ul(cl) = e− cl + al[(n− 1)c+ cl]−
βi

n− 1
(c− cl)(n− 2)

− αi
n− 1

{cl − c+ (ah − al)[(n− 1)c+ cl]}

Similarly, for a player to deviate, we need to have

Ul(cl) > Uh(c)

Simplify the above conditions and plug in parameter values we

have

Ul(cl)− Ul(c) = −0.6 +
βi
2
− αi

2
× 1.5

This is saying that low players have an incentive to deviate and

contribute less than others if βi − 1.5αi − 1.2 > 0. However,

given the distribution of αs and βs, this condition can never be

satisfied.

Hence, low players do not have an incentive to deviate from c if

everyone else is contributing c.

2. If a high player has βi > 1/15, then he always contributes full en-

dowment e, while all low players contribute a positive amount c.

(a) If cd > c, then

Ul(c) = e−c+al[(n−1)c+e]− αi
n− 1

{(c−e+(ah−al)[(n−1)c+e]}
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Ul(cl) = e− cl + al[(n− 2)c+ cl + e]− αi
n− 1

(cl − c)(n− 2)

− αi
n− 1

{cl − e+ (ah − al)[(n− 2)c+ cl + e] + ahc− alcl}

Simplify the above conditions,

Ul(cl)− Ul(c) = (cl − c)(al − 1)− αi(cl − c)−
αi

n− 1
(alc− alcl)

This condition can never be satisfied.

(b) If cd < c, then

Ul(c) = e−c+al[(n−1)c+e]− αi
n− 1

{(c−e+(ah−al)[(n−1)c+e]}

Ul(cl) = e− cl + al[(n− 2)c+ cl + e]− βi
n− 1

(c− cl)(n− 2)

− αi
n− 1

{cl − e+ (ah − al)[(n− 2)c+ cl + e] + ahc− alcl}

Given parameter values, the above condition is equivalent to say-

ing βi − 0.6αi > 1.2, which cannot be satisfied for any α ∈ [0, 1]

and β ∈ [0, 1]. Hence, low players do not have an incentive to

deviate from c if a high player is contributing e and all other low

type players are contributing c.

• Prediction 3: Reward is more credible than punishment in privileged groups.

For punishment strategies, assume every group member chooses the same pun-

ishment strategy, assigning k to a deviator. We need to verify whether a player

can gain more by deviating from this punishment strategy. As for reward strat-

egy, following the assumptions in Sutter et al. (2010), whoever rewards will

reward every group member. In the same logic, a deviating action needs to

bring player i greater utility gain than utility loss. In addition to direct changes

in monetary payoff, a player may encounter six kinds of inequalities, as listed

below.

– a. Disadvantageous inequality toward other contributors who never pun-

ish/reward

– b. Disadvantageous inequality toward the deviator (punishment condi-

tion only)
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– c. Disadvantageous inequality toward other conditional collaborators

– d. Advantageous inequality toward other contributors who never pun-

ish/reward

– e. Advantageous inequality toward the deviator (punishment condition

only)

– f. Advantageous inequality toward other conditional collaborators

Depending on the type of players, in total there can be four scenarios in

punishment condition and three scenarios in reward condition.

– Scenario P1: player i is high type and everyone else is low type.

– Scenario P2: player i is low type, the defector is high type, and everyone

else is low type.

– Scenario P3: player i is low type, the defector is also low type, one of the

non-punishing players is high type

– Scenario P4: player i is low type, the defector is also low type, one of the

punishing players is high type

– Scenario R1: player i is high type and everyone else is low type.

– Scenario R2: player i is low type, one of the non-rewarding players is

high type

– Scenario R3: player i is low type, one of the rewarding players is high

type

Next, the utility changes due to inequalities are listed in Table A.1 for each

scenario. To make punishment or reward credible strategies, the following

condition needs to be satisfied.

UScenarioX,Y > UScenarioX,N

Given that n = 3, ah = 0.9, al = 0.4, L/k = 3, the predictions for this

experiment are solved below.

1. Scenario P1:

– For ∀n′, −2− βi > 0. This inequality can never be satisfied.

2. Scenario P2 & P3:
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– For n′ = 1, αi > 2. This inequality can never be satisfied.

– For n′ = 2, 2αi − βi > 2

– For n′ = 3, there is no solution. With a group of three members

including a deviator, we cannot have three enforcers at the same

time.

3. Scenario P4:

– For n′ = 1, βi 6 −2. This inequality can never be satisfied.

– For n′ = 2, αi > 2. This inequality can never be satisfied.

– For n′ = 3, there is no solution. With a group of three members

including a deviator, we cannot have three enforcers at the same

time.

4. Scenario R1:

– For ∀n′, βi > 2
5

5. Scenario R2:

– For n′ = 1, αi 6 −2
5

. This inequality can never be satisfied.

– For n′ = 2, βi − αi > 4
5

– For n′ = 3, βi > 2
5

6. Scenario R3:

– For n′ = 1, −2− 15
2
αi > 0. This inequality can never be satisfied.

– For n′ = 2, −2− 5αi > 0. This inequality can never be satisfied.

– For n′ = 3, βi − αi > 4
5

In each scenario, the binding conditions for punishment are more stringent

than those for reward. Hence, reward is a more credible incentivizing strategy

than punishment in privileged groups.

Furthermore, if all members stick to a reward strategy, then every member is

more willing to collaborate and contribute in the first stage. On the contrary,

members are less likely to be motivated by the punishment opportunities given

the difficulty in sustaining punishment.

• Prediction 3.1: Reward opportunities are more effective than punishment op-

portunities in privileged groups.
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Table A.1: Public Goods Game With Sanctioning Opportunities

Situation Payoff change a b c d e f
Panel A: Punishment
Panel A1: Standard public goods game (Fehr and Schmidt, 1999; Sutter et al., 2010)

Y −k − αi

n−1(n− n′ − 1)k − αi

n−1(c− cd − n′L+ k) 0 0 0 0

N 0 0 − αi

n−1(c− cd − (n′ − 1)L) 0 0 0 − βi
n−1(n′ − 1)k

Panel A2: public goods game with a high type player

P1, Y −k 0 0 0 − βi
n−1(c− ch + (ah − al)csum − k)(n− n′ − 1) −−βi

n−1(cd − ch + (ah − al)csum + n′L− k) − βi
n−1(c− ch + (ah − al)csum)(n′ − 1)

P1, N 0 0 0 0 − βi
n−1(c− ch + (ah − al)csum)(n− n′ − 1) − βi

n−1(cd − ch + (ah − al)csum + (n′ − 1)L) − βi
n−1(c− ch + (ah − al)csum + k)(n′ − 1)

P2, Y −k − αi

n−1(n− n′ − 1)k − αi

n−1(c− cd − n′L+ k + (ah − al)csum) 0 0 0 0

P2, N 0 0 − αi

n−1(c− cd − (n′ − 1)L+ (ah − al)csum) 0 0 0 − βi
n−1(n′ − 1)k

P3, Y −k − αi

n−1(n− n′ − 2)k − αi

n−1(c− ch + (ah − al)csum + k) − αi

n−1(c− cd − n′L+ k) 0 0 0 0

P3, N 0 − αi

n−1(c− ch + (ah − al)csum) − αi

n−1(c− cd − (n′ − 1)L) 0 0 0 − βi
n−1(n′ − 1)k

P4, Y −k − αi

n−1(n− n′ − 1)k − αi

n−1(c− cd − n′L+ k) − αi

n−1(c− ch + (ah − al)csum) 0 0 0

P4, N 0 0 − αi

n−1(c− cd − (n′ − 1)L) − αi

n−1(c− ch + (ah − al)csum − k) 0 0 − βi
n−1(n′ − 2)k

Panel B: Reward
Panel B1: Standard public goods game (Sutter et al., 2010)

Y −(n− 1)k + (n′ − 1)L − αi

n−1(n− n′)[L− (n− 1)k] 0 0 0 0 0

N 0 + (n′ − 1)L 0 0 0 0 0 − βi
n−1 [L+ (n− 1)k](n′ − 1)

Panel B2: public goods game with a high type player

R1, Y −(n− 1)k + (n′ − 1)L 0 0 0 − βi
n−1(n− n′)[c− ch + (ah + al)csum − L− (n− 1)k] 0 − βi

n−1(n′ − 1)(c− ch + 0.5csum)

R1, N (n′ − 1)L 0 0 0 − βi
n−1(c− ch + (ah − al)csum)(n− n′) 0 − βi

n−1(c− ch + (ah − al)csum + L+ (n− 1)k)(n′ − 1)

R2, Y −(n− 1)k + (n′ − 1)L − αi

n−1(n− n′ − 1)[L+ (n− 1)k]− αi

n−1 [c− ch + L+ (n− 1)k + (ah − al)xsum] 0 0 0 0 0

R2, N (n′ − 1)L − αi

n−1 [c− ch + (ah − al)csum] 0 0 0 0 − βi
n−1(n′ − 1)[L+ (n− 1)k]

R3, Y −(n− 1)k + (n′ − 1)L − αi

n−1(n− n′)[L+ (n− 1)k] 0 − αi

n−1(c− ch + (ah − al)csum) 0 0 0

R3, N (n′ − 1)L 0 0 − αi

n−1 [c− ch − L− (n− 1)k + (ah − al)csum] 0 0 − βi
n−1(n′ − 2)[L+ (n− 1)k]

Notes: Y indicates the scenario where the conditional collaborator chooses to punish or reward, N indicates the scenario where the conditional collaborator deviate from his or her incentivizing strategy.
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A.4 Other Results

Table A.2: Experimental Design

Punish/Reward

Group Type MPCR Period 1-10 Period 11-20 Sessions
1 0.9/0.4 Punish No(Control) 2
2 0.9/0.4 No(Control) Punish 2
3 0.9/0.4 Reward No(Control) 2
4 0.9/0.4 No(Control) Reward 2
5 0.4 No(Baseline) No(Baseline) 2

(a) High Player (b) Low Player

Figure A.1: Average Individual Contributions - Reward vs. Control

(a) High Player (b) Low Player

Figure A.2: Average Individual Contributions - Reward vs. Punish
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Figure A.3: Average Group Contributions - Reward vs. Control

Figure A.4: Average Group Contributions - Reward vs. Punish
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Table A.3: Punishment/Reward Depending on Contribution Differences

Punishment Reward

Punisher/Rewarder (i) Type High Low High Low
(1) (2) (3) (4)

Dependent Variable: Points assigned by i to j

Contributions of j 0.106 -0.035 0.206*** 0.239***
(0.065) (0.047) (0.073) (0.082)

Positive deviation of cj from ci 2.936*** 2.640*** -2.486* -3.056***
(1.115) (0.475) (1.356) (0.790)

Negative deviation of cj from ci 0.545 0.898* 0.654 -0.079
(0.577) (0.530) (0.877) (0.848)

Positive deviation of cj from ck -0.555 -0.321 0.481 1.297*
(0.706) (0.571) (1.062) (0.687)

Negative deviation of cj from ck 1.839*** 1.205** -0.768 0.561
(0.526) (0.543) (0.838) (0.685)

j is a high player 0.394 1.402*
(0.845) (0.743)

Period -0.052 -0.058 -0.226*** -0.198***
(0.060) (0.063) (0.048) (0.064)

j is a high player × Period -0.022 -0.126
(0.093) (0.098)

Constant -2.225*** -2.827*** -0.662 -0.573
(0.846) (0.785) (1.096) (1.368)

Observations 520 1,040 540 1,080
Loglikelihood -708 -1237 -791.9 -1815

Fstat 5.596 7.204 4.984 6.884

Notes: Tobit regression with a lower limit of 0 and an upper limit of 10 on the dependent
variable. Standard errors are in parentheses, clustering at the group level. *** p < 0.01, **
p < 0.05, * p < 0.10.
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Table A.4: Punishment/Reward Depending on Differences in First-Stage Earnings

Punishment Reward

Punisher/Rewarder (i) Type High Low High Low
(1) (2) (3) (4)

Dependent Variable: Points assigned by i to j

Positive deviation of πj from πi 1.320* 0.807 2.250** 1.932**
(0.749) (0.493) (1.067) (0.977)

Negative deviation of πj from πi 2.114*** 2.684*** 1.153 -2.444**
(0.710) (0.617) (1.203) (0.996)

Positive deviation of πj from πk 1.494** 1.584*** -0.559 -0.265
(0.607) (0.536) (0.775) (0.639)

Negative deviation of πj from πk -0.340 0.471 0.015 1.464**
(0.723) (0.610) (0.949) (0.711)

Contribution of j 0.099 -0.028 0.178* 0.234***
(0.089) (0.048) (0.092) (0.076)

Period -0.049 -0.071* -0.211*** -0.266***
(0.063) (0.040) (0.060) (0.051)

j is a high player -0.212 0.443
(0.594) (0.679)

Constant -3.061*** -2.692*** -1.763 -1.963
(0.897) (0.802) (1.562) (1.399)

Observations 520 1,040 540 1,080
loglikelihood -716.7 -1237 -805.8 -1801

Fstat 6.491 6.473 4.354 10.63

Notes: Tobit regression with a lower limit of 0 and an upper limit of 10 on the dependent
variable. πi, πj , and πk denote the first-stage earnings of the punisher/rewarder, the person
being punished/rewarded, and the third player, respectively. Robust standard errors are in
parentheses, clustering at the group level. *** p < 0.01, ** p < 0.05, * p < 0.10.
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Table A.5: Effect of A High Player’s Contributions on Low Players’ Contributions

Model 1 Model 2 Model 3

Variables Reward Punish Control Baseline Reward Punish Control Baseline Reward Punish Control Baseline

Dependent Variable : Contributions of Low Players in Period t

CHigh,t−1 0.435*** 0.364*** 0.402*** 0.144* 0.127** 0.100* 0.086*** 0.081 0.197** 0.072* 0.092** 0.086
(0.094) (0.059) (0.063) (0.069) (0.035) (0.046) (0.021) (0.040) (0.063) (0.035) (0.031) (0.045)

COwn,t−1 0.757*** 0.547*** 0.606*** 0.397*** 0.713*** 0.439*** 0.537*** 0.498***
(0.061) (0.066) (0.045) (0.073) (0.041) (0.084) (0.050) (0.067)

COther,t−1 0.036 0.217*** 0.179*** 0.150** 0.076 0.145 0.178*** 0.170*
(0.041) (0.058) (0.042) (0.048) (0.053) (0.095) (0.050) (0.062)

CHigh,t−2 -0.083 -0.023 -0.023 -0.011
(0.057) (0.047) (0.028) (0.041)

COwn,t−2 0.069 0.104 0.146** -0.001
(0.050) (0.064) (0.055) (0.051)

COther,t−2 -0.050 0.182* -0.075 -0.022
(0.043) (0.069) (0.046) (0.048)

Period 0.063 0.005 -0.200 -0.253** -0.094 0.056 -0.038 -0.018 -0.128 0.120 -0.059 -0.008
(0.171) (0.077) (0.113) (0.085) (0.071) (0.046) (0.055) (0.065) (0.102) (0.062) (0.067) (0.048)

Last Period -1.085 0.167 -0.393 0.175 -0.018 -0.305 0.061 -0.122 0.100 -0.604 0.067 -0.096
(0.592) (0.553) (0.608) (0.322) (0.758) (0.447) (0.364) (0.171) (0.808) (0.465) (0.386) (0.134)

Constant 2.348 1.245 2.310** 2.783*** 0.671 -0.197 0.074 0.417 0.938 -0.684 0.309 0.226
(1.590) (0.648) (0.853) (0.643) (0.526) (0.349) (0.348) (0.490) (0.765) (0.466) (0.473) (0.377)

N(Players) 54 58 112 40 54 58 112 40 54 58 112 40
Observations 486 495 1,008 360 486 495 1,008 360 432 440 896 320
Adjusted R2 0.197 0.255 0.300 0.102 0.671 0.555 0.663 0.332 0.687 0.593 0.678 0.399

Notes: Designation of high and low players are random in Baseline groups. Model 1 controls for high players’ contributions in the previous period
(CHigh,t−1) plus session and last period effects. Model 2 additionally controls for own and the third group member’s contributions (COwn,t−1 and
COther,t−1). In Model 3, a two-period lagged variable is added for each individual contribution level. Robust standard errors are clustered at one group
level. *** p<0.001, ** p<0.01, * p<0.05.
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Table A.6: Effect of Low players’ Contributions on A High Player’s Contributions

Model 1 Model 2 Model 3

Variables Reward Punish Control Baseline Reward Punish Control Baseline Reward Punish Control Baseline

Dependent Variable : Contributions of High Players in Period t

CLow,t−1 0.451*** 0.817*** 0.690*** 0.208* 0.091* 0.331*** 0.204*** 0.111 0.104** 0.329** 0.198*** 0.047
(0.103) (0.106) (0.072) (0.085) (0.033) (0.080) (0.028) (0.079) (0.036) (0.107) (0.043) (0.075)

COwn,t−1 0.814*** 0.531*** 0.595*** 0.487* 0.788*** 0.391** 0.502*** 0.408*
(0.056) (0.072) (0.045) (0.176) (0.074) (0.116) (0.076) (0.175)

COther,t−1 0.091* 0.302*** 0.204*** 0.111 0.104** 0.287** 0.198*** 0.047
(0.033) (0.069) (0.028) (0.079) (0.036) (0.097) (0.043) (0.075)

CLow,t−2 0.049 0.194* 0.110 0.146
(0.076) (0.094) (0.066) (0.109)

COwn,t−2 -0.030 -0.033 -0.003 -0.075
(0.029) (0.086) (0.045) (0.073)

COther,t−2 -0.030 -0.008 -0.003 -0.075
(0.029) (0.084) (0.045) (0.073)

Period -0.235 -0.219 -0.245 -0.126 -0.230* -0.124 0.049 0.082 -0.188 -0.188 0.091 0.075
(0.212) (0.164) (0.128) (0.169) (0.102) (0.122) (0.078) (0.135) (0.115) (0.164) (0.099) (0.149)

Last Period -0.283 1.225 -0.280 0.390 -0.018 1.605 -1.121 -0.504 -0.100 1.788* -1.123 -0.528
(1.005) (0.753) (0.885) (0.437) (0.900) (0.840) (0.810) (0.735) (0.877) (0.864) (0.827) (0.735)

Constant 8.925*** 5.074*** 5.296*** 2.249** 2.037** 1.373 0.349 -0.020 1.745 1.616 -0.046 0.342
(1.513) (1.205) (1.095) (0.773) (0.715) (0.833) (0.550) (0.810) (0.870) (1.013) (0.646) (0.936)

N(Players) 27 29 56 20 27 29 56 20 27 29 56 20
Observations 486 495 1,008 360 486 495 1,008 360 432 440 896 320
Adjusted R2 0.188 0.328 0.332 0.037 0.789 0.629 0.648 0.298 0.803 0.637 0.648 0.250

Notes: Model 1 controls for one low player’s contributions in the previous period (CLow,t−1) plus session and last period effects. Model 2 additionally
controls for own and the third group member (the other low player)’s contributions (COwn,t−1 and COther,t−1). In Model 3, a two-period lagged
variable is added for each individual contributions. Robust standard errors are clustered at group level. *** p<0.001, ** p<0.01, * p<0.05.
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Table A.7: Mean Comparison: Baseline vs. Control

Control Baseline Difference

Period Mean SD Mean SD Diff. SE

Panel A: High Player

1 10.696 7.178 4.050 5.443 6.646*** 1.765
2 9.804 7.445 3.750 5.902 6.054** 1.845
3 9.286 7.981 2.200 2.093 7.086*** 1.814
4 7.875 7.749 2.450 4.594 5.425** 1.843
5 6.893 7.473 1.200 2.093 5.693** 1.701
6 6.768 7.685 1.950 3.859 4.818** 1.799
7 6.536 7.226 1.250 2.770 5.286** 1.664
8 5.482 7.076 1.150 3.150 4.332* 1.643
9 6.036 7.573 2.200 5.502 3.836* 1.849
10 4.393 6.959 1.550 4.286 2.843 1.662

Panel B: Low Player

1 6.732 4.563 4.850 3.305 1.882* 0.787
2 6.116 5.384 3.250 2.734 2.866** 0.891
3 5.661 5.906 2.450 2.851 3.211** 0.973
4 5.473 6.067 1.750 2.016 3.723*** 0.980
5 4.250 5.693 1.900 2.658 2.350* 0.936
6 3.946 5.175 1.350 1.916 2.596** 0.840
7 3.723 4.973 1.175 1.821 2.548** 0.806
8 3.348 4.811 1.050 1.679 2.298** 0.778
9 2.643 3.994 0.825 1.487 1.818** 0.648
10 2.348 3.489 0.750 1.373 1.598** 0.568

Notes: Each panel reports mean differences of individual contribu-
tions in the Punishment (Panel A) and Reward treatment (Panel B)
vs. Baseline, respectively. Baseline treatment does not have a high
player, so a player is randomly selected for mean comparison. The
last two columns report the difference in means and the correspond-
ing standard error of the difference, respectively. *** p<0.001, **
p<0.01, * p<0.05.
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Table A.8: Effects of Punishment/Reward on Next Period Contributions

Punishment Reward

(1) (2) (3) (4)

Dep. Var.: Individual Contributions in the Next Period

Total punish Points received by i 0.173 -0.013 0.721*** 0.116**
(0.132) (0.049) (0.116) (0.043)

i is a high player 2.040*** 0.873*
(0.465) (0.466)

Contribution 0.385*** 0.689***
(0.079) (0.075)

Total group contributions 0.181*** 0.075***
(0.028) (0.026)

Period 0.013 -0.046**
(0.026) (0.021)

Constant 4.793*** -0.513** 6.253*** 0.521
(0.753) (0.233) (0.881) (0.349)

Observations 756 756 729 729
Adjusted R2 0.005 0.603 0.183 0.728

Notes: Robust standard errors are in parentheses, clustering at the group level. *** p < 0.01, **
p < 0.05, * p < 0.10.
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Table A.9: Treatment Effect of Sanctions on Group Contributions

Treatment Group Control Group Difference

Period Mean SD Mean SD Diff. SE

Panel A: Reward versus Control

1 22.889 11.092 24.161 12.200 -1.272 2.686
2 24.148 11.951 22.036 15.704 2.112 3.114
3 26.815 13.511 20.607 18.118 6.208 3.553
4 25.704 15.334 18.821 18.443 6.882 3.845
5 25.444 17.037 15.393 17.281 10.052* 4.010
6 26.000 17.589 14.661 16.515 11.339** 4.041
7 28.111 18.037 13.982 15.784 14.129** 4.062
8 26.630 17.478 12.179 15.048 14.451*** 3.919
9 23.778 18.575 11.321 13.988 12.456** 4.034
10 22.074 18.292 9.089 12.091 12.985** 3.873

Panel B: Punish versus Control

1 17.828 10.286 24.161 12.200 -6.333* 2.511
2 17.517 12.229 22.036 15.704 -4.519 3.092
3 17.138 13.196 20.607 18.118 -3.469 3.445
4 14.966 13.899 18.821 18.443 -3.856 3.569
5 15.690 14.185 15.393 17.281 0.297 3.503
6 13.448 13.284 14.661 16.515 -1.212 3.310
7 14.345 13.494 13.982 15.784 0.363 3.275
8 14.724 14.370 12.179 15.048 2.546 3.341
9 13.586 12.935 11.321 13.988 2.265 3.044
10 14.552 14.292 9.089 12.091 5.462 3.107

Panel C: Reward versus Punish

1 22.889 11.092 17.828 10.285 5.061 2.864
2 24.148 11.951 17.517 12.229 6.631* 3.232
3 26.815 13.511 17.138 13.196 9.677** 3.573
4 25.704 15.334 14.966 13.899 10.738** 3.920
5 25.444 17.037 15.690 14.185 9.755* 4.206
6 26.000 17.589 13.448 13.284 12.552** 4.189
7 28.111 18.037 14.345 13.494 13.766** 4.281
8 26.630 17.478 14.724 14.370 11.905** 4.294
9 23.778 18.575 13.586 12.935 10.192* 4.307
10 22.074 18.292 14.552 14.292 7.522 4.409

Notes: Each panel reports mean differences of group contributions in pair-
wise comparisons between Reward versus Control (Panel A), Punish versus
Control (Panel B), and Reward versus Punish (Panel C). T-test assuming
unequal variances between two samples is used to compare mean differences.
The last two columns report the difference in means and the corresponding
standard error of the difference, respectively. *** p<0.001, ** p<0.01, *
p<0.05.
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Table A.10: Treatment Effect of Sanctions on High Players’ Contributions

Treatment Control Difference

Period Mean SD Mean SD Diff. SE

Panel A: Reward versus Control

1 9.444 7.250 10.696 7.178 -1.252 1.693
2 10.778 6.980 9.804 7.445 0.974 1.672
3 12.111 7.122 9.286 7.981 2.825 1.737
4 11.407 7.012 7.875 7.748 3.532* 1.701
5 10.704 6.696 6.893 7.473 3.811* 1.630
6 10.778 7.239 6.768 7.685 4.010* 1.731
7 11.037 7.298 6.536 7.226 4.501* 1.705
8 10.741 7.578 5.482 7.076 5.259** 1.738
9 10.296 7.630 6.036 7.573 4.261* 1.783
10 9.333 7.691 4.393 6.959 4.940** 1.748

Panel B: Punish versus Control

1 7.517 6.168 10.696 7.178 -3.179* 1.494
2 8.069 6.740 9.804 7.445 -1.735 1.599
3 8.690 7.117 9.286 7.981 -0.596 1.698
4 7.517 6.937 7.875 7.748 -0.358 1.653
5 7.793 7.257 6.893 7.473 0.900 1.677
6 6.690 6.783 6.768 7.685 -0.078 1.625
7 6.414 6.946 6.536 7.226 -0.122 1.611
8 6.655 7.301 5.482 7.076 1.173 1.653
9 5.793 6.488 6.036 7.573 -0.243 1.573
10 7.241 7.424 4.393 6.959 2.849 1.663

Panel B: Reward versus Punish

1 9.444 7.250 7.517 6.168 1.927 1.805
2 10.778 6.980 8.069 6.740 2.709 1.836
3 12.111 7.122 8.690 7.117 3.421 1.904
4 11.407 7.012 7.517 6.937 3.890* 1.866
5 10.704 6.696 7.793 7.257 2.911 1.865
6 10.778 7.239 6.690 6.783 4.088* 1.878
7 11.037 7.298 6.414 6.946 4.623* 1.907
8 10.741 7.578 6.655 7.301 4.086* 1.991
9 10.296 7.630 5.793 6.488 4.503* 1.899
10 9.333 7.691 7.241 7.424 2.092 2.023

Notes: Each panel reports mean differences of individual contributions in
pairwise comparisons between Reward versus Control (Panel A), Punish
versus Control (Panel B), and Reward versus Punish (Panel C). T-test as-
suming unequal variances between two samples is used to compare mean
differences. The last two columns report the difference in means and the
corresponding standard error of the difference, respectively. *** p<0.001,
** p<0.01, * p<0.05.
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Table A.11: Treatment Effect of Sanctions on Low Players’ Contributions

Treatment Control Difference

Period Mean SD Mean SD Diff. SE

Panel A: Reward versus Control

1 6.722 6.600 6.771 6.222 -0.048 1.078
2 6.685 6.273 6.147 6.230 0.538 1.042
3 7.352 6.334 5.651 6.687 1.700 1.074
4 7.148 6.781 5.477 6.801 1.671 1.129
5 7.370 7.106 4.193 6.280 3.178** 1.139
6 7.611 7.056 3.945 5.903 3.666*** 1.114
7 8.537 7.348 3.688 5.614 4.849*** 1.135
8 7.944 7.162 3.275 5.363 4.669*** 1.102
9 6.741 7.346 2.651 4.822 4.089*** 1.101
10 6.370 7.138 2.303 4.438 4.068*** 1.060

Panel B: Punish versus Control

1 5.055 4.916 6.771 6.222 -1.716 0.891
2 4.782 5.216 6.147 6.230 -1.365 0.922
3 4.255 4.915 5.651 6.687 -1.397 0.922
4 3.727 4.633 5.477 6.801 -1.750 0.903
5 3.964 4.468 4.193 6.280 -0.229 0.851
6 3.436 4.315 3.945 5.903 -0.509 0.811
7 3.964 5.221 3.688 5.614 0.276 0.886
8 4.018 4.980 3.275 5.363 0.743 0.845
9 3.891 4.593 2.651 4.822 1.240 0.773
10 3.600 5.202 2.303 4.438 1.297 0.820

Panel B: Reward versus Punish

1 6.722 6.600 5.055 4.916 1.668 1.116
2 6.685 6.273 4.782 5.216 1.903 1.106
3 7.352 6.334 4.255 4.915 3.097** 1.087
4 7.148 6.781 3.727 4.633 3.421** 1.114
5 7.370 7.106 3.964 4.468 3.407** 1.139
6 7.611 7.056 3.436 4.315 4.175*** 1.123
7 8.537 7.348 3.964 5.221 4.573*** 1.223
8 7.944 7.162 4.018 4.980 3.926*** 1.184
9 6.741 7.346 3.891 4.593 2.850* 1.176
10 6.370 7.138 3.600 5.202 2.770* 1.198

Notes: Each panel reports mean differences of individual contributions in
pairwise comparisons between Reward versus Control (Panel A), Punish ver-
sus Control (Panel B), and Reward versus Punish (Panel C). T-test assuming
unequal variances between two samples is used to compare mean differences.
The last two columns report the difference in means and the corresponding
standard error of the difference, respectively. *** p<0.001, ** p<0.01, *
p<0.05.
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Chapter 2

Rank and Human Capital:

Lessons from a Randomized

Controlled Trial1

2.1 Introduction

Social comparisons are ubiquitous in everyday life. From sports competitions

and college rankings to competitive cooking shows to followers on Instagram and

Twitter, the salience of ranking is pervasive throughout society. These comparisons

not only affect individuals’ private lives but are also encouraged in their professional

ones. Allowing individuals to compare their performance can increase their produc-

tivity in both educational (Azmat and Iriberri, 2010; Tran and Zeckhauser, 2012;

Katreniakova, 2014) and labour settings (Mas and Moretti, 2009; Blanes i Vidal and

Nossol, 2011). However, while they may increase productivity in some instances, so-

cial comparisons are not without their drawbacks. If individuals discover that they

have overestimated their competitors, they may choose to reduce the level of effort

1This chapter was jointly developed with Isabella Dobrescu, Gigi Foster, and Alberto Motta. All
four of us were involved in all stages, from formulating the research questions, through designing the
experiment, and to writing up the draft. I played a major role in analysing the data and writing
up the draft. Special thanks goes to Denzil Fiebig, Valentyn Panchenko, Federico Masera and
seminar and conference participants at several institutions for helpful discussions and suggestions.
Great appreciation also goes to Chong Eng Tay for outstanding support with the administrative
records. The work was approved by the Human Ethics Research Committee at the University of
New South Wales (HC180136).
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that they expend (Cabrales et al., 2019), while a similar decrease in effort can oc-

cur through demoralization if individuals find they have overestimated their relative

ability (Barankay, 2011).

These mixed results (Bandiera et al., 2013; Bursztyn and Jensen, 2015; Blader

et al., 2016) are likely due to the wide range of incentives potentially at play. These

include inherent preferences for high rank (rank incentives, henceforth), financial

and signaling motives, learning and experimentation processes, peer-peer pressure

and changes in beliefs about future compensation. In the absence of a tailored

experimental design, all these incentives could be active at once, hindering the iden-

tification of their individual contributions.

In this paper, I report results from a semester-long randomized controlled trial

(RCT) in the education sector, involving hundreds of university students in an in-

troductory microeconomics course. The students received instantaneous private

feedback on their performance on a semester-long online assignment that included

graded and voluntary academic questions. The contribution of this paper is multi-

fold.

Firstly, the experimental design allows me to cleanly capture the effect of rank

incentives per se, joining the handful of RCTs that has done so in the literature

(Barankay, 2012; Dobrescu et al., 2019). The relative feedback is anonymous, has

no impact on the course grade, and is unlikely to generate any artificial boost in

effort owing to student learning or experimentation.2 Secondly, I am the first to

study the impact of rank incentives both at the intensive and extensive margin. As

part of their online assignment, students can engage in graded assignment (intensive

margin) as well as many voluntary, non-graded assignments (extensive margin). I

present the first evidence on how rank incentives affect the way students achieve

goals over time and how rank incentives distort the way they allocate effort across

a range of different activities within their education production function. Thirdly, I

exploit the exceptional panel data on student effort captured in the online learning

environment to study the underlying mechanism. This paper is the first to examine

all the channels previously explored in the literature (e.g., the effect on prior believes,

confidence, happiness, etc) in a unified framework, while also including new channels,

2Students can affect their assignment rank almost instantly. Experimenting with the effort level
required to change their rank is likely to be a transitory process that does not affect the overall
performance by the end of the semester.
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such as procrastination, by leveraging a unique data set.

Additionally, the experimental design allows me to clearly disentangle the impact

of rank incentives from the goal-setting component. The students are randomized

into three groups: Control, Goals, and Social Goals. In the Control group students

only see their absolute performance and the cumulative number of points they have

at any point during the semester. In the Goals group students could also see which

milestone they are currently in and how close they are to the next one. In the Social

Goals group students can see their points, how close they are to the next goal as well

as their relative performance information within their current milestone. Finally, I

use rich administrative data to investigate whether the effects of the treatment carry

on to future periods.

I find that rank incentives have a motivational effect that sees students 2.6% more

likely to go beyond full completion on their assignment by mid-semester. Since the

magnitude by which a student’s score is above the minimum point threshold does not

affect their grade, this provides a clean understanding of how students react to social

comparisons at the extensive margin. I find that this effect is heterogeneous across

high and low performing students. For the very low performers this brings in roughly

0.27 standard deviations higher exam marks compared to those only exposed to

milestones. Rank incentives induce more stress and increase effort, specifically higher

course material accesses and lower procrastination. In contrast, high-performing

students seem happier, with their superior rank inducing a reallocation of effort

towards procrastinating less and overachieving in the assignment on which they are

ranked. Yet, they ultimately score between 0.19 and 0.25 standard deviations lower

grades. Finally, I show that the rank incentives effects are significantly accentuated

for the younger, male, international and business students. There are no overall long

term effects beyond the current semester.

My results bring a slate of interesting policy implications. They suggest that rank

incentives can distort student effort in a way that is unproductive, and it clearly

identifies which groups are more likely to get negatively impacted. The design in

Dobrescu et al. (2019), where rank incentives are only allowed to affect student

behaviour at the intensive margin seems preferable, in this respect. The general

lesson seems to be that whenever relative performance is disclosed, it should be

done within well-defined boundaries, on a finite activity that prevents individuals
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from overexerting effort.

Unlike the results in Cabrales et al. (2019), which point to the fact that students

who underestimate their rank perform worse than those who overestimate it, I show

that when the effect of rank incentive is the only incentive at play, the priors of

the distribution of ability on students do not necessarily change. Rather, the results

suggest that a change in psychological factors in response to the assignments/points,

which directly results from rank incentives, leads low-performing students to increase

their performance and high-performing students to decrease their performance.

From a welfare analysis point of view, my results suggest that rank incentives

operate via an increase in stress that results in greater effort being exerted. It does

not seem to improve the accuracy of information available to students, rather it

seems to operate via a behavioural channel. It is therefore hard to evaluate whether

using rank incentives is welfare improving, even for those who see their exam grade

improved as a result of it (Katreniakova, 2014).

2.2 Literature Review

Experimental investigation on relative performance feedback has been a fast-

growing research area over the past decade. In an influential paper by Schultz et al.

(2007), the authors used a field experiment and documented both the constructive

and destructive effects of relative performance feedback. Specifically, feedback on

whether one’s own energy consumption is above or below the average consumption

level causes low energy consumers to increase their consumption (i.e., the so-called

“boomerang effect”) and high energy consumers to decrease their consumption level.

Over time, a particular kind of relative performance feedback, ranking, has received

increasing attention (Bandiera et al., 2013; Charness et al., 2011; Cabrales et al.,

2019; Dobrescu et al., 2019; Villeval, 2020).

To date, the effect of ranking feedback on performance remains ambiguous (Vill-

eval, 2020). Some find positive effects for the whole treatment group (Azmat and

Iriberri, 2010; Bandiera et al., 2013; Charness et al., 2011; Katreniakova, 2014), while

others find negative or no effects overall (Cabrales et al., 2019; Eriksson et al., 2009).

Various behavioural explanations have been adopted to explain those mix effects.3

3For a most-updated summary of relative feedback related researches and potential underlying
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Many existing studies also identify various heterogeneous treatment effects across

the distribution. On the one hand, some studies find that high and low performers

are the most significantly motivated. (Gill et al., 2018) find that subjects increase

effort after being ranked first or last. On the other hand, some researches capture

strong effect on one tail of the distribution, yet a lower or no effect on the other tail.

Bandiera et al. (2013) find, through a field experiment in a soft fruit producer, that

ranking actually decreases average productivity by 14 percent, with productivity

reduction occurring only at the bottom of the productivity distribution. Murphy

and Weinhardt (2014) find that high performers gain 0.29 standard deviations more

than low performers when ranked. Elsner and Isphording (2017) and Goulas and

Megalokonomou (2015) also find that high-performing students benefit more from

additional ranking information than do low-performing students. Bhanot (2017)

finds that poor performers are significantly more discouraged, than high performers

are encouraged, by peer ranking information on water conservation. In fact, they

even observe a boomerang effect, such that high-performers become demotivated

and consume more water after receiving ranking feedback. This effect disappears

when ranking information is framed competitively, linking better performance to

a winning ribbon. Bhanot (2017) also captures a “last place effect”, in which the

worst performers perform even worse upon receiving competitively-framed rank in-

formation. Barankay (2011) finds negative overall effect of ranking, with a null effect

for subjects ranked among the top 10. However, Barankay (2011) finds no hetero-

geneous treatment effect across various dimensions, such as age, prior ranking, and

location of ranking in the distribution.

Two major reasons could have contributed to the mixed evidence related to

ranking feedback. One reason is that most of the ranking feedback is provided

periodically in a deferred manner. The timing of the feedback matters (Villeval,

2020). A time lag could weaken, or even revert if provided immediately before a

subsequent task, the effectiveness of the feedback (Fischer and Wagner, 2018). The

other reason is that most of the ranking feedback is provided offline, which may

bear a potential signal or financial value and consequently confound the findings

(Dobrescu et al., 2019). Technological advancement has made real-time and online

ranking feedback possible. However, research evidence on the effectiveness of real-

time online ranking feedback is still limited; much less, if any, investigates local

ranking. To the best of my knowledge, I am the first to explore the effect and

theories, please refer to Villeval (2020)
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mechanism of real-time local ranking feedback on performance.

Another strand of related literature is that studying goal-setting. Goals represent

status, in the sense that accomplishing different goals signals different status of

task completion level. Existing studies have investigated status with or without

monetary incentives. Moldovanu et al. (2007) find that symbolic award, such as a

congratulatory card, encourages students to take on significantly more work even

though the payment remains the same. Experimental evidence specifically related

to goal-setting, from the lab or the field, is a rapidly growing area of literature

(Van Lent and Souverijn, 2017). The earliest experimental evidence on goal-setting

is from Latham and Locke (1979). They explore a series of field experiments and find

that goals significantly increase production level by around 19 percent on average.

Goerg and Kube (2012) find, in a randomized field experiment, that both endogenous

goals (i.e., goals set by oneself) and exogenous goals (i.e., goals set by others) have

positive effect on work performance. McCalley and Midden (2002) find similar

effects of endogenous and exogenous goals on energy conservation using a laboratory

experiment with simulated washing behaviours. Van Lent and Souverijn (2017) use

a large RCT involving 1092 students to study the effect of having students set

realistic goals and having them set ambitious goals. They find that setting realistic

goals significantly increases course performance yet setting ambitious goals does not

generate significant difference.

Topic-wise, a similar paper has been written by Akın and Karagözoğlu (2017).

Using a laboratory experiment, they study the effect of absolute performance feed-

back, self-specified goals, and exogenous joint goals with relative performance feed-

back on work performance. They find that absolute performance feedback lowers

performance compared to no feedback at all, while self-specified non-binding goals

(i.e., goals without monetary incentives) have no effect. They also find that ex-

ogenous goals combined with relative performance feedback decrease performance

by 8 percent. However, they target a different kind of relative performance feed-

back, namely, information on group average, rather than ranking. Their results also

have one major limitation: they do not untangle the pure effect of exogenous goal-

setting or that of relative performance feedback. Especially for the treatment that

joins goal-setting with relative performance feedback, they are not able to identify

whether the effect is due to exogenous goal-setting or due to relative performance

feedback, since they vary more than one condition across treatments. For exam-
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ple, when comparing endogenous and exogenous goal-setting, they also vary payoff

schemes. Furthermore, they do not provide mechanisms for observed effects. In

contrast, this experiment, in which one condition is varied per treatment, provides

clean evidence on the effect and mechanism of each manipulation.

Comparing rank incentives and exogenous goal-setting in the same experiment

is particularly useful, because either one can be laid on to the other with virtu-

ally zero cost. This experimental design allows the possibility of singling out the

effect of local ranking from the effect of exogenous goal-setting. I also identify the

joint effectiveness of ranking and goal-setting, a clear research gap in the literature.

Apart from contributions to the related literature in economics, this research also

sheds light on management practices, in which the design of incentive-compatible

contracts has always been a challenging issue (see Gibbons (2005) for a review of

related discussions). Furthermore, this research fits well into the longstanding and

still-flourishing literature in psychology and education, as per the aforementioned

literature and references therein.

2.3 Randomized Controlled Trial

2.3.1 Environment

The Randomized Controlled Trial (RCT) was implemented in Semester 2, 2018

among students enrolled in a first-year introductory microeconomics course at an

Australian university. More than 1,000 students enrol in this course every semester,

over a period of 13 teaching weeks. Each teaching week consisted of a 2-hour lecture

delivered by academic staff, and a 1-hour tutorial where TAs (also known as “tu-

tors”) discussed topics that students found problematic. Students were randomly

assigned into lectures and tutorials at the beginning of the semester and could not

subsequently switch classes. Class attendance was not compulsory, with tutorial

attendance recorded but not rewarded and lecture attendance neither recorded nor

rewarded. All instructors (lecturers and tutors) remained the same throughout the

semester, and they all used the same teaching materials, including course textbook,

lecture slides, and tutorial questions with standardized solutions prepared by the

course coordinator.
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Besides the 13 teaching weeks, the semester also included a 1-week mid-semester

break and a 2-week study period, after which final exams took place. During the

entire semester, students (and instructors) had access to (i) a discussion board en-

vironment that was used to post comments related to course content and/or ad-

ministration, and (ii) an educational software that provided them with an online

database of approximately 500 questions linked to the course textbook (online as-

signment henceforth). The textbook covered all the topics traditionally taught in

a standard introductory microeconomics course, from the principle of comparative

advantage to externalities and public goods. The questions became available from

Week 3 onwards and focused on different economic topics corresponding to each one

of the 10 textbook chapters, and were grouped as such. Several types of questions

were available for students to attempt (e.g., graph, maths, short answer, multiple

choice questions), and the software tracked all correct and incorrect attempts via

a points-based score system. A correct answer provided by a student would earn

points for that student, whereas an incorrect one would cause points to be taken

away.4 After a question was correctly answered, it could also be re-attempted in

‘review’ mode, with no further points accrued or lost.

Fully completing the online assignment was worth 20% of the overall course

grade and it involved earning minimum 1,000 points. Partial completion of the on-

line assignment was also possible, and yielded a proportional grade5 (approximated

to the first decimal). The remaining 80% of the course grade included (i) two in-

vigilated mid-term exams - one in Week 6 and one in Week 10, each worth 15%,

and (ii) an invigilated final exam, worth 50%. All exam papers were set up by

the course coordinator who drew the corresponding questions from a pre-existing

database of uniformly difficult exercises. Both mid-term exams were administered

during tutorials over a 45-minute period, and involved questions that required a

combination of maths calculations, graph drawing and written short answers. These

exam papers were marked by tutors in a double-blind manner, following a strict,

detailed set of guidelines provided by the course coordinator with rigorous consis-

tency checks in place. The final exam was scheduled over a 2-hour window after the

study period concluded, involved answering 50 multiple choice questions, and was

4Multiple choice questions earned 10 points, while maths/graph and short essay questions earned
15 and 40 points, respectively; an incorrect answer caused a deduction of 50% of the points awarded
for a correct answer.

5The terms ‘mark’ and ‘grade’ are used interchangeably in this thesis, both denoting the per-
centage scores out of 100 earned by a student.
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machine-graded.

2.3.2 Treatments

As mentioned, students completed the online assignment by answering online

questions and gaining the associated points. To implement the treatments, the

score system of the online assignment was used to create a milestone-referenced

league-based hierarchy, and the information students had about their performance

in the online assignment was varied across treatments. The online assignment was

designed around several milestones. Each milestone required students to accrue a

minimum specific amount of points and a range between two adjacent milestones

is termed “league”. Thus, achieving the milestone earned students a spot in a

particular league.

At the start of the semester, all students were allocated to a “Beginner” league

and randomly divided into 30-person groups.6 By correctly answering online ques-

tions, students started accumulating points and moving into higher leagues (e.g.,

Bronze III-II-I, Silver III-II-I, Gold III-II-I, etc.).7 Incorrect answers, as explained

above, reduced their overall points count, eventually moving them into the previous

(lower) leagues if their points count fell below specific thresholds. Students could

progress to as high as the 23rd league (labelled “Nobel” and worth 8,000 points);

whenever they ‘moved up’ into a new league, they became part of a new group

in that higher league. If they regressed to a previous league, they were allocated

back to the group they previously belonged to. To test whether this milestone-

referenced league-based information system has any behavioural impact, an RCT

was implemented that varied the progression information that students had access

to in relation to their performance in the online assignment. Specifically, students

were asked at the start of the semester if they wanted to add a score system to their

online assessment. A total of 890 out of 1,062 students agreed to do so, and were

subsequently randomly assigned - based on the last number of their student ID -

into one of three groups, namely (i) Social Goals treatment; (ii) Goals treatment;

and (iii) Control. Students in the Control group had constant access to informa-

tion about their absolute assignment performance, as captured by the number of

points they accumulated up to that moment in time. Students exposed to the Goals

6The size of these groups was selected to match the size of the tutorial classes.
7For a complete list of the available leagues, please refer to the footnote of Figure B.1
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treatment could see that information and could also see what milestones they had

achieved (and thus what league they were currently in) and how many points were

required to achieve the next milestones (i.e, move into the next leagues). Finally,

students in the Social Goals treatment had access to all of the information provided

to those in the other two treatments, plus information about the performance of

their peers (including those in the other treatment and in the control groups), as

denoted by the amount of points and the performance rank8 achieved by each other

student in the student’s present group.

Figure B.1 shows an example of the information received by the students in each

of the three groups. A quick glance reveals that in terms of the absolute performance

information available to students, the treatment arms were perfectly equivalent.

When compared to control, the Goals treatment then added information about

progression milestones in isolation, via a left panel that showed the corresponding

points thresholds and a main panel that showed one’s position with respect to the

current milestone. Finally, the Social Goals treatment added to the Goals treatment

yet another informational layer related to peer progression, by showing in the main

panel also the points count and corresponding rank of everyone else in one’s group.

Overall, 272 students were assigned to the control group, 330 were assigned to the

Goals treatment and 288 were in the Social Goals group.

Neither the highest milestone achieved (i.e., the league) nor one’s relative per-

formance (i.e., the rank) had any bearing on grades. Students did not know what

information or design was varied across treatments. Instructors were not involved in

the RCT and were never aware of the treatment group that a student was assigned

to. Neither the research study nor the treatments were ever discussed in class (in

lectures or tutorials), while the online course platform - where students could access

all the materials and ask any questions related to the course - was separated in

three different interfaces, with each treatment group being able to access only its

assigned one. While I cannot completely rule out spillover possibilities9, I believe

that the limited interaction opportunities that students had online (via separate

discussion boards) or in-class (via optional class attendance) can go a long way to-

8The ranking information is the student’s rank within a 30-student group. A typical 30-student
group is composed of participating students whose assignment points fall into the range of a league.
Multiple 30-student groups can exist within a league.

9For example, a student in the control condition might learn, from a peer who had access to
the league information, which league his points fell into. He might adjust his learning strategies
and effort exertion accordingly.
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wards minimising them. This in turn allows clean identification of the impact of the

league-based score system on students’ goal-setting behaviour in the online assess-

ment and on academic performance more broadly. In what follows, I estimate these

effects. I also investigate the potential for heterogeneous treatment effects and the

mechanism behind the results.

2.4 Data and Empirical Analysis

This section presents an overview of the data, verifies that the sample prede-

termined characteristics are well-balanced across groups, and outlines the empirical

analysis strategy.

2.4.1 Data

I use data from three sources, namely university administrative records, (pre-

and post-treatment) course survey data, and educational software logs. University

records contain several (i) demographic and enrolment indicators (e.g., age, gender,

country of birth, whether a student is enrolled full-time or part-time, the field of her

degree), as well as (ii) academic performance indicators (e.g., measures of previous

academic ability, grades (marks) on each piece of assessment in the course, Semester

2 2018 GPA excluding the course in which the intervention studied here was imple-

mented, etc.). To supplement this information, I use the education software logs that

automatically collected timestamped data on (i) the number of times each student

accessed her online course platform, (ii) the number of times each student accessed

her online assignment, and (iii) the number of points each student accrued. Finally,

all students were requested to answer two almost-identical, paper-based surveys -

one during Week 2 tutorials (i.e., before the online assignment was available) and

another during Week 13 tutorials (i.e., the last week classes were held). Both sur-

veys aimed to capture students’ perceived stress and happiness levels, via questions

about self-perceived ability to overcome difficulties and self-perceived happiness.10

10The questions were: “How often have you felt difficulties were piling up so high that you could
not overcome them?” with available answers Always, Often, Sometimes, Rarely, Never (Cohen and
Williamson, 1988), and “In general, I consider myself” with available answers Very very happy,
Very happy, Little happy, Neutral, Little unhappy, Very unhappy, Very very unhappy (Lyubomirsky
and Lepper, 1999). Each question was used to construct a dummy variable equal to one for above
‘ sometimes/neutral’ levels and 0 otherwise.
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Table B.1 presents descriptive statistics of the whole sample. Panel A focuses

on student and tutor characteristics, while Panel B shows the outcome variables

of interest. A quick glance at Panel A reveals that the students in the sample are

about 19 years old on average. There are slightly more males (56.5%) than females

(43.5%), and most of them (82.2%) are full-time enrolled. The vast majority are

pursuing degrees in Commerce & Economics (44.7%) and STEM (41.3%), with only

14.0% pursuing Humanities degrees. Finally, 60.3% of the sample are international

students, while the leading geographical regions of origin seem to be Asia (65.4%)

and Oceania (29.0%). Prior academic ability is primarily captured by the GPA

attained by a student in the semester prior to the semester of the intervention stud-

ied here (i.e., Semester 1 2018). Previous semester GPA is non-existent, however,

for first-year students entering university in Semester 2 2018 (16.3% of the sam-

ple). If, however, Semester 2 2018 first-time enrolees are domestic students (3.4%

of the sample11), I can proxy their previous ability using the Australian Tertiary

Admission Rank score (ATAR henceforth).12 Unfortunately ATAR is not available

for Semester 2 2018 first-time international enrolees, and given that different coun-

tries have different academic standards, the university does not maintain a record

of their original high school information. As a result, 13.4% of the sample are miss-

ing information about prior academic ability. Among those for whom prior ability

information is available, I observe levels of roughly 53.3 out of 100. I note that the

GPA and ATAR scores are two distinct measures. To tackle this problem, I first

predict prior-semester GPA using ATAR for students who have ATAR and then

calculate the predicted value of prior-semester GPA based on the fitted equation for

all students who only have ATAR. The prior-semester GPA, both original and fitted

if an original GPA is missing, forms the eventual prior ability measure used in the

regression analyses. Finally, tutorial classes are taught by 15 tutors, of whom 65.2%

are males, and only 4.3% are international.

Panel B provides information on performance levels (i.e., course assessment

grades)13 and effort indicators (i.e., course engagement). Final grades in the on-

line assignment appear quite high (9.92 out of 10), with 98.2% of students achieving

11Majority (87.4%) of the domestic students enrolled in Semester 1 2018.
12ATAR is the primary selection criterion for Australian university undergraduate program ad-

mission and represents a student’s high-school ranking relative to their peers when completing
secondary education. It is computed based on a combination of their score in (i) the final high-
school year assessments, and (ii) a national final exam across their best five subjects (or equivalent).

13All assessment grades are scaled between zero and 10 to improve comparability.
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full marks.14 The three invigilated exams generated unsurprisingly lower grades,

with students scoring 6.3, 5.8 and 6.5 (out of 10) in the Week 6 exam, the Week

10 exam and the final exam, respectively. This brought the weighted average exam

grade to 6.2 out of 10 marks, a level slightly lower than the average final course

mark achieved in the other courses taken the same semester (7.1 out of 10). In

terms of course engagement, on average students logged into the course platform

more than 20 times, accessed their assignment about 28 times and accrued roughly

1,253.2 total points (a level equivalent to the achievement of membership in the

Bronze III league) by the end of the semester, on average. Silver I was the highest

league achieved. Finally, by the end of the semester, about 83.7% (68.8%) of stu-

dents considered themselves able to overcome difficulties (to be happy), compared

with 89.5% (72.0%) at the start of the term.

Table B.2 presents checks on the balance of the sample across the three treat-

ments. The first two columns provide the mean and standard deviations for the

Social Goals (Panel B) and Goals (Panel C) groups, while the following two provide

the same descriptive statistics for the control group. The final two columns show

the difference in means between columns (1) and (3) and the associated standard

errors. I find that none of the observable characteristics available in the data are

significantly different between treated and control students at conventional levels.

Panel A shows the same type of differences, this time between the Social Goals and

the Goals groups and reassuringly yields the same conclusion. Finally, an F-test

do not reject the hypothesis that students’ assignment to treatments is random.

Therefore the randomization is confirmed successful.

As in Dobrescu et al. (2019), the baseline specifications control for all pre-

determined characteristics, except prior ability. The reason is threefold: First,

controlling for prior ability would reduce the sample size by 13.4%, increasing the

noisiness of the estimates. Second, while this might not seem like a dramatic sample

drop, it comes from a particular, non-random student demographic, i.e., all inter-

national students who enter university in Semester 2 2018. However, international

students can differ from domestic students across various unobservable dimensions

(Foster, 2012) and may value their university degree differently.15 With 94.1% of

14The high engagement results from the formative nature of the assignment, which is by design.
As long as a student devotes enough effort throughout the semester, she will almost certainly earn
full marks on this portion of the course assessment.

15Note, for instance, the government requires that tuition fees for international students normally
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the missing prior ability data coming from the international subsample, selection

becomes an issue. It can also likely considerably affect in particular the specifica-

tions that explore the potential for treatment effect heterogeneity in the domestic

vs. international subgroups. Third, students were randomized solely based on the

last digit of their student ID.16 Table B.2 shows that the randomization worked well

across all available observable characteristics, including all prior ability proxies. It

is thus highly unlikely to have failed in one single dimension (i.e., a uniform measure

of prior ability). The robustness check specifications that include prior ability yield

results consistent with the baseline ones, further alleviating this concern (see Table

B.24 in Appendix B).

2.4.2 Empirical Methodology

I am interested in evaluating the impact of the intervention described in the prior

section on students’ academic performance both in the course where the interven-

tion was implemented, and in the other courses taken simultaneously, as well as in

understanding what might be driving the results.

The identification strategy relies on comparing the outcomes of students with

similar characteristics and the same tutor, but who were exposed to two different

milestone-referenced league-based treatments. Along with that, I also compare stu-

dents who were exposed to either treatment with students in the control group. I

analyse the effect on two types of course outcomes. First, I examine whether the

treatments have any influence on students’ performance in the online assignment, as

indicated by their number of points. Second, I examine the effect of the interventions

on academic performance, as measured by students’ three exam grades, namely the

two midterms and the final exam. To capture overall effects, I also use as outcomes

the average exam grade (computed as the weighted mean of the three invigilated

exams) and the overall course grade17. Using these performance indicators has sev-

cannot be lower than those for domestic students (Ferguson and Sherrell, 2019). International
students in fact pay much higher tuition fees than their domestic peers (Hurley and Van Dyke,
2020).

16The allocation of student IDs is as if random, since the ID numbers simply count upwards
based on students’ registration time.

17Overall course grade is the simple sum of three exam grades, in their original scale (0-15, 0-15,
and 0-50, respectively), plus online assignment grade (0-20). Weighted average exam grade is the
average of exam grades after they have been scaled to 0-10. For example, a first midterm grade
of 15 out of 15 would be weighted to equal 15

1.5 = 10, whereas a final exam grade of 15 out of 50
would be weighted to equal 15

5 = 3. Thus, overall course grade is not to be mixed with weighted

72



eral advantages. First, none of the instructors was aware of a student’s treatment

group, which rules out their chance to systematically influence the results of stu-

dents in different treatments. Second, all exams were invigilated, closed-book, and

administered in-class, and thus provide an objective measure of course performance.

Third, the final exam was machine-graded, while the midterms were marked by tu-

tors following strict marking guidelines and undergoing several consistency checks.

Finally, there was no ‘marking on a curve’, with no grade adjustment or re-weighting

occurring.

Course Effects. To capture the direct effect of the intervention on the assign-

ment progression, I use the milestone structure embedded in the league-based score

system. Students were clearly informed that attaining full marks for the assignment

meant they had to accrue 1,000 points. Despite knowing it, many accumulated

more than the required 1,000 points, effectively going above the call of duty as far

as their assignment performance was concerned.18 To capture this overachievement

effect, I look at the extent to which students have passed the subsequent milestones

after achieving full marks in their online assignment. Specifically, I capture whether

each student has passed the 1,000, 1,300, 1,600, 1,800 and 2,000 points milestones

by specific times during the semester (i.e., Week 7, Week 11, Week 13). Recall

that earning 1,000 points is equivalent to reaching the first milestone (i.e., Bronze

III league) and qualifies a student for full marks of the online assignment, whereas

1,300 points, 1,600 points, and 2,000 points correspond to the cut-off levels of Bronze

II, Bronze I, and Silver III leagues respectively.19 To the last two leagues, I add an

intermediary level (1,800 points) that I use to check the robustness of the results

related to those (rather few) extremely high-achieving students reaching Silver III.

The weeks are chosen as they mark key moments of the course - Week 7 and Week

11 are the weeks right after each mid-term exam, while Week 13 is the last in the

semester. By looking at the league transition patterns in time, I am thus able to

disentangle whether, when and to what extent students go beyond the call of duty

in their online assignment. Additionally, I extend the analysis above to also include

course grades as additional outcomes of interest. Specifically, I investigate specifi-

average exam grade.
18Table B.1 shows that students ended up in the Bronze III league with 1,253.2 points on average,

with the front-runner finishing in the Silver I league (with 2,843 points).
19The next available milestone is Silver II with a 2,300 points cut-off; by Week 13, only 2 students

achieved it.
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cations that involve the grade achieved in each of the three invigilated exams, as

well as their weighted average and the overall course grade. By doing so, I check

whether the overachieving behaviour recorded in relation to the online assignment

has potentially also led to better academic performance.

I employ the following baseline estimating equation

Yi,t = α + βTreatmenti + γXi + TutorFEt + ui,t (2.1)

where Yi,t is (i) a dummy variable equal to one if student i taught by tutor t surpasses

a certain milestone L, with L ∈ {1, 000; 1, 300; 1, 600; 1, 800; 2, 000} in Week 7,

Week 11 and Week 13, respectively, and zero otherwise, or (ii) the standardized20

grade achieved by student i taught by tutor t in the three invigilated exams (either

separately or on average), and overall in the course. Treatmenti equals to (i) one if

a student is in the Social Goals group and zero if she in the Goals one; or (ii) one if

a student is in the Social Goals (Goals) group and zero if in control. Xi represents

student i’s characteristics, such as age, gender, dummies for country of birth groups,

as well as two dummies equal to one if a student is enrolled full-time or in an

Economics degree, respectively. To account for any systematic differences among

students’ learning experiences in tutorials, I include tutor fixed effects. Robust

standard errors are clustered at tutor level to further account for the possibility

of common shocks driven by the instructor team (Clustering at the tutorial level

to account for common shocks at the class level leaves our results unchanged - see

Section 2.7.)

Finally, I explore whether the intervention has an impact on the grades achieved

in the other courses taken in the same semester. To do so, I use a (standardized)

variable labelled ‘GPA, S2-18’ that represents Semester 2 2018 GPA adjusted to

exclude the grade of the course in which the intervention was implemented. As a

result, I am able to test two additional hypotheses: First, given that students might

go beyond the call of duty in the course featuring the intervention, it would not be

unreasonable to think that they could be allocating less effort into the other courses

that they take at the same time. Second, the potential overachieving behaviour I

see in relation to their online assignment could become a habit that spills over into

20To improve comparability across estimates, all the specifications not involving dummy out-
comes use variables of interest that are standardized (to a zero mean and a standard deviation of
one).
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other courses, leading students to exhibit such behaviour more generally and score

better in the other courses too. Furthermore, it is also interesting to investigate

the heterogeneity of the effects by gender, international status or field of study,

for instance, particularly given the lack of compelling evidence on how such groups

might react differently to performance information.

The Mechanism. To uncover the potential mechanisms behind the academic

performance results, I take advantage of the survey data available via the course

records and the software logs. Specifically, I focus on several self-perception and

effort indicators as follows: First, I exploit the survey variables about self-perceived

happiness and ability to overcome difficulties, discussed in the prior section.21 Next,

I choose as measures of effort two sets of indicators denoting (i) the level of course

engagement (specifically, the number of times a student accessed the online course

platform), and (ii) the extent to which overachievement is demonstrated (captured

by (a) whether a student achieves milestones beyond the one that, as explained

above, is the threshold for achieving full points for the online assignment, and (b)

the number of logins to the online assignment during the semester). While the first

set of indicator (i.e., the level of course engagement) is a direct course effort proxy,

the second set of indicators effectively captures whether the extra (un-incentivized)

effort students put in the online assignment affected in some form their (more stan-

dard) academic performance. Finally, I also use the number of logins both in the

course platform and in the assignment to compute two independent Procrastination

Indexes (PI hereafter) as the area under the cumulative curve denoting the number

of individual accesses over the semester, multiplied by minus one (Steel et al., 2018).

Compared to the simple number of course platform accesses, the PI further quanti-

fies the extent to which students procrastinate. Procrastination stems from delays in

beginning or completing an intended course of action, and has been linked to several

major problems from national and consumer debt (Sunstein, 2011) to unemployment

and job search (Van Hooft et al., 2013) to workplace cyberslacking and presenteeism

(O’Neill et al., 2014; Wan et al., 2014). Non-procrastinating students who maintain

a sustained ‘pace’ with the course materials or with their assignment show a progress

line that approaches the maximum level by Week 12-13 and then plateaus until the

final exam; the area under which the cumulative curve of their logins over time

21Recall that these measures were collected both before the intervention was deployed and after
it has finished, and the initial levels of both indicators were balanced across three groups. Balance
checks are available from the authors upon request.
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would therefore be large. Procrastinating students who delay engaging in the course

or with the assignment should reach the maximum level only toward the end of the

course; the area under which the cumulative curve of their logins over time should

be small. Multiplying by minus one makes the index consistent with the direction

of other outcomes (under the assumption that less procrastination is better).

2.5 Results

This section presents the impact of the Social Goals vs. Goals treatments on

students’ goal-setting behaviour and academic performance, while results separately

contrasting each treatment with the control are presented in the Appendix.

2.5.1 Baseline Course Effect Estimates

I start by evaluating the direct effect of the intervention on students’ perfor-

mance in the assignment and present results in Panel A of Table B.3. The first

row documents the effect of providing students with relative performance informa-

tion - as opposed to only showing their milestones - on the likelihood of surpassing

various points thresholds immediately after the first midterm, while the remaining

rows report impact estimates immediately after the Week 10 midterm and at the

end of the semester. The estimates unsurprisingly capture the natural progression

of students through the milestone structure as the semester advances. I note that

by mid-semester, those in the Social Goals group are already 2.6% more likely to

have gained full assignment marks than those in the Goals group. By the second

time snapshot (Week 11), I see the milestones further shifting again, with the Social

Goals group being this time more likely to achieve 60% and 80% more points than

necessary for full marks. Notably, the two groups are as likely to have surpassed the

full-marks milestone at this point, which seems to suggest that Social Goals students

tend to complete the online assignment earlier and then move into higher leagues.

This overachieving trend continues until the end of the semester, when the Social

Goals group records again a 1.6% higher chance of reaching the 1,800 milestone than

their Goals peers. Interestingly, at this point I also observe statistically significant

average effects on points accumulated by students in the first league, which might

be due to those who left completing the assignment to the last minute (i.e., the

procrastinators) doing so now, more successfully in the Social Goals group than in
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the Goals one. To check whether this is indeed the case, I split the sample in two

groups denoted by whether a student has actively engaged with their assignment

(and started accumulating points) within the first fortnight or not,22 and re-run the

analysis from Table B.3, Panel A. Table B.7 shows that the Week 13 significant

effect on the full-marks milestone is indeed coming solely from the procrastinators,

who are 13% more likely to complete the assignment in the Social Goals group than

in the Goals one. This is in fact the only significant effect recorded for this subsam-

ple, with the non-procrastinator subsample driving all the other significant results

in Table B.3, Panel A. Hence, the Social Goals treatment significantly increases the

likelihood of achieving full marks in the assignment for both non-procrastinators

and procrastinators, earlier in the semester for the former group and later on for the

latter one.

Taken together, these estimates point to a consistent tendency of the students

exposed to the Social Goals treatment to complete the assignment early (except

the procrastinators), and then go above the call of duty and achieve increasingly

higher milestones compared to their Goals counterparts. This holds true also when

comparing the Social Goals group with the control group (see Table B.8, Panel A),

with estimates suggesting higher chances to achieve superior milestones for Social

Goals students than for their control peers. I find however no behavioural differences

between those in the Goals group and in the control group (see Table B.8, Panel B),

which implies that the simple presence of a milestone system does not induce one

to go above the call of duty, while providing individual rank information does.

Does this behaviour boost or hinder academic performance in the other course

assessments? To answer this question, I run model (2.1) with each of the course

grades series as outcome variables. Panel B of Table B.3 presents the overall effects

- again contrasting the Social Goals and the Goals groups, while the comparison

of each treatment group with the control group is shown as the first row in Table

B.9. Interestingly, I only find a small negative effect (equivalent to 0.09 standard

deviations (SDs henceforth)) on the grades achieved in the first mid-term. So,

compared to the Goals group, the overachieving behaviour displayed in the online

assignment early in the semester by the Social Goals group is detrimental to their

first invigilated exam score, but has no further impact on the other grades, including

on the overall course one.

22Roughly 40.3% of the sample reach strictly positive points balances within the first two weeks.
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This early negative effect on grades is, however, not present when comparing the

treatment groups with the control group (see the first row of each panel in Table

B.9). Despite this, it remains a rather interesting result that merits further study.

I note that the baseline specification 2.1 assumes a linear impact of an interven-

tion on course performance. It might, however, well be that low and high-achieving

students react differently to the treatments, putting more or less weight on the mile-

stone leagues or the rank information. To investigate whether the results vary across

the grade distribution, I run unconditional quantile regression models (Firpo et al.,

2009) to estimate the effect of the intervention at several percentiles θ ∈ [0, 1] of

the distribution of grades.23 An attractive feature of an unconditional quantile re-

gression is that its coefficients are directly comparable to standard OLS coefficients

(Borah and Basu, 2013). Panel C of Table B.3 shows the coefficients from these

quantile regressions (marginal effects) at five academic performance levels, corre-

sponding to the 10th, 25th, 50th, 75th and 90th percentile of the grade distribution.

Unsurprisingly, no significant effects for median students emerge. When focusing

on the tails of the distributions, however, I observe (i) a negative effect on Week

6 midterm marks at the 75th percentile, maintained also for those at the 90th per-

centile of the distribution, and (ii) a negative effect on Week 10 midterm marks at

the 75th percentile of ability counteracted by a positive effect at the 10th percentile.

All these effects are not only robust but also sizeable, ranging from roughly -0.25

SDs to 0.27 SDs. For instance, being provided with rank information as opposed

to only knowing the relevant milestones leads to 0.22 SDs (0.24 SDs) lower Week

6 exam grades at the 75th (90th) percentile. Furthermore, I find a monotonically

decreasing pattern for Week 10 exam effects, with estimates going from 0.27 SDs

at the 10th percentile to -0.25 SDs at the 75th one. Most of the results are coming

from the non-procrastinator subsample (see Table B.10), with no further significant

results present either for the final exam or for the overall course mark. Notably,

similar impact patterns emerge when comparing those exposed to the Social Goals

treatment with their peer in the control (see UQR estimates in Table B.9), with a

0.42 SDs beneficial Week 6 exam effect at the first decile and a 0.26 SDs detrimental

one at the last decile (Panel A). Finally, Panel B in Table B.9 shows no signifi-

cant difference between those in the Goals group and the control, regardless of the

23An unconditional quantile regression model is preferred to the standard conditional quantile
model, because the quantile effects estimated by the former model is independent of the set of
available conditioning covariates (Borah and Basu, 2013). Robustness checks show that using the
latter models yield similar results - see Section 2.7.
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assessment.

All in all, these patterns seem to suggest that the presence of a milestone-

referenced league-based progression structure does not significantly alter students’

academic performance. However, when combined with positive news (i.e., higher

rank position), it may demotivate the best students as they can be tempted to ‘rest

on their laurels’; when combined with negative news (i.e., inferior rank position), it

may induce low-performing students to increase their effort and ultimately do better.

Doing better (or worse, in relation to better students) refers to performance on in-

term assessments, but not in final course marks. Below I will put these conjectures

to the test by investigating the mechanism behind these findings.

2.5.2 Heterogeneous Course Effects

I explore the heterogeneity of the impact across several dimensions, including

age, gender, whether the student is international or domestic, and whether she is

enrolled in a Business degree or not. To do so, I split the full sample using these

observable characteristics and re-run the benchmark specification 2.1 separately for

different subsamples. Results are reported in the appendix, Tables B.15 - B.22.

We start from Table B.15 and Tables B.19 that look at the impacts by age.

I first note that most of the results related to students going above the call of

duty come from the younger subsample (see Table B.15, Panel A). Indeed, younger

Social Goals students are consistently more likely (by 1.7% to 6.1%) to achieve

higher milestones than their Goals peers. The only statistically significant effect for

the older subsample is related to achieving the first milestone (and full assignment

marks) at the end of the semester. Similar to before, this likely reflects the last-

minute cramming of the procrastinators, done (7.5%) more successfully by those in

the Social Goals group than in the Goals one, with ultimately no significant academic

performance effects. As for grades, Table B.19, Panel A interestingly shows that

those aged 19 or less are also the source of all the negative performance effects

related to adding rank information to one’s milestones. Specifically, I find estimates

of -0.35 SDs (-0.29 SDs) for Week 6 (Week 10) midterms at the 75th percentile,

and even -0.32 SDs (-0.30 SDs) at the highest performance decile in the final exam

(overall course). The strong negative effects on younger cohorts’ exam marks could

be because younger students see their course mark as a stronger indicator of their
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academic potential than older students.

Turning to gender, I note no clear behaviour difference between males and females

in relation to the overachieving results. I do, however, find (i) a positive effect on

Week 10 mid-term marks for males at both the lowest decile and lowest quartile

of ability (see Table B.20, Panel A), and (ii) a substantial negative effect on Week

6 mid-term marks for the highest (at 75th and 90th percentile) performing females

(see Table B.20, Panel B). Subsequent investigations reveal that this effect is driven

by the non-procrastinator subsample,24 which is unsurprising if one considers this

finding in the context of the (weak) goal-setting result that sees female students in

the Social Goals group 3.6% more likely than their Goals peers to go 80% above the

call of duty in their assignment by the end of the semester.

The third heterogeneity dimension I investigate involves international status.

Splitting the sample by whether one is an international student or not reveals strong

results for (i) the international subsample both early and very late in the semester,

and (ii) the domestic subsample for the period in between (see Table B.17). Indeed,

domestic students in the Social Goals treatment are 6.2%, 5.1% and 2.5% more

likely to go 30%, 60% and 80%, respectively, above the threshold corresponding to

full assignment mark than their peers in the Goals treatment by Week 11. The

international subsample in the Social Goals treatment is 4.1% and 8.9% more likely

to get to full marks early (Week 7) and late (Week 13), respectively. Interestingly,

the subsample of international students is also the main driving force of the mixed

- positive (0.49 SDs for Week 10 exam) for low-achievers and negative (0.25 SDs

for Week 6 exam) for high-achievers - results on course grades (see Table B.21). In

contrast, domestic high-performing (75th percentile) Social Goals students score 0.29

SDs lower Week 6 exam grades than the latter group, an effect driven particularly

by the procrastinators.

Finally, I partition the sample by whether a student is pursuing a Business (i.e.,

Commerce and/or Economics) degree or not. Table B.18 shows that, in contrast

with STEM or Humanities students, Business students exposed to the Social Goals

treatment are roughly 3.2% more likely to achieve higher milestones than their Goals

counterparts but they also generally do so later, after Week 11. In terms of grades,

high performing Business students in the Social Goals treatment also score lower

24Results are not presented here for brevity.
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marks in the two midterms than their Goals peers (by 0.32 SDs and 0.43 SDs,

respectively at the third performance quartile), but manage to catch up towards

the end of the term such that I find no general detrimental effect of providing

rank information on the overall course grade (see Table B.22). No behavioural or

performance effects are present for STEM or Humanities students.

To sum up, I find that the younger cohort are more responsive to the relative

performance information than the older cohort, whereas men are more responsive

than women to the information. Both international students and domestic students

overachieve in the online assignment; international students seem overachieving only

the first milestone, whereas domestic students seem overachieving several successive

higher milestones. As for major, only Business students overachieve milestones and

students majoring in other areas do not. When it comes to exam performance, high-

performing students (those at the 75th and 90th percentile) that are younger, women,

domestic, or studying Business-related degrees are significantly negatively affected

by the relative performance information. On the contrary, low-performing students

(those at the 10th and 25th percentile) that are older, men, or international students

are significantly positively affected in their exam marks by the relative performance

information.

2.5.3 Beyond Course Effects

Finally, I use the university’s rich administrative data to investigate whether the

treatments have any spillover effects onto students’ behaviour or outcomes in other

courses. To do so, I use the information related to students’ academic performance in

the other courses taken in Semester 2 2018 and re-run the baseline model (Equation

2.1) in Chapter 2 and the unconditional quantile regressions (Firpo et al., 2009).

Table B.4 presents the results, for the full sample (in specifications (1)-(2)), as well

as for several subsamples related to the heterogeneity dimensions I investigated (in

specifications (3)-(10)). In all models, the outcome variable is the standardized

Semester 2 2018 GPA excluding the mark in the course in which the intervention

was implemented.

I find that, on average, being treated did not crowd out effort in other courses.

(Specification (8) in Table B.4, Panel A is not robust to controlling for student char-

acteristics and tutor fixed effects.) This holds true also for males and females when
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examnied separately, as well as for the international and domestic subsamples in

isolation. Interestingly, however, the very high-performing (i.e., highest decile) stu-

dents who are either at most 19 years old or enrolled in Business degrees score about

0.33 SDs and 0.34 SDs lower in the other courses taken the same semester, respec-

tively. One potential reason for this could be related to impact of the intervention

on the beliefs of these two groups about the inherent value of ability versus effort.

‘High praise’ for their ability (provided through the intervention) would have po-

tentially enhanced their perceived competence in the course (Koestner et al., 1989),

making them also more prone to self-handicap by subsequently withdrawing effort

from academic activities, particularly those at which they felt less successful (Hirt

and McCrea, 2009).

2.6 The Mechanism

The results so far have shown that providing students with relative performance

information, compared to only revealing the milestone structure and their position

within it, (i) drives students to achieve milestones well above the ones relevant for

their course grades, and (ii) has a beneficial impact for low-performing students in

their second midterm and a detrimental one on high-achievers in both midterms,

with no further final exam and overall grade effects. What is the mechanism behind

these results, however? To answer this question, I maintain the main focus on the

comparison between Social Goals and Goals treatments and take advantage of the

course survey and software logs data. These two sources contain rich information

on self-perception and effort, respectively. For self-perception, I use two indicators

that proxy one’s level of stress and happiness, captured by whether they consider

themselves able to overcome difficulties and whether they consider themselves happy.

For effort, I use two measures of course engagement, namely (i) the number of course

platform accesses, and (ii) whether one goes above the call of duty in the assignment

(i.e., achieves more than the points required for full marks in the assessment). In the

following mechanism analysis, I purposefully split the sample by post-intervention

ability (hence by the outcome), rather than by pre-intervention ability. This is

to induct backwards the most likely mechanisms relating to the formation of the

subgroups.

Results contrasting the Social Goals and the Goals groups are presented in Table
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B.5 - B.6 and Figure B.2, while the ones related to the treatments versus control

are relegated in the Appendix (Tables B.11 - B.14). Since I found the pattern of

the effects to be quite different for low-performing students compared to the high-

achievers, I present estimates for several subsamples split by various levels of ability

(as denoted by different course grades) and discuss the results pertaining to the

high- and low-performing students separately. For instance, Panel A in Table B.5

presents estimates on the impact of disclosing rank information (in addition to the

milestones) on the perception of one’s ability to overcome difficulties for different

subsamples identified by the level of academic performance (showed on the rows -

e.g., below 10th percentile, above 25th percentile, etc.) in various course assessments

(showed on the columns - e.g., first midterm, second midterm, etc.). By looking

closely at the same groups of students, based on the intervention-induced ability

distribution, the mechanism analysis explores possible drivers behind the academic

performance patterns.

We start from the findings presented in Table B.5 that are particularly relevant

- and showed in greater detail - for the low-performing students. Panel A presents

the estimates related to the self-perception indicator, while Panel B shows the ones

associated with the total number of course platform accesses. Remember that the

only salient baseline result on grades involved a positive effect of rank information

for very low-performance Social Goals students, compared to the Goals group, in

the second mid-term exam. Interestingly, specifications (3)-(4) in Panel A show

that indeed those scoring below-median in Week 10 midterm are also 12.5% more

likely to feel stressed and consider themselves unable to overcome difficulties (Cohen

and Williamson, 1988). This is a sizeable and robust result that carries largely also

to the lowest 10th or 25th percentiles although the corresponding estimates are not

significant, likely due to the considerable drop in sample size. The same pattern but

in reverse is showed in Panel B, with below-median Week 10 exam students in the

Social Goals group engaging with the course platform 0.35 SDs more compared to

their Goals counterparts. Just like for the self-perception indicator, this direction

of the result is maintained also in the lowest ability subsamples, with those scoring

below the 25th percentile engaging online 0.44 SDs more (a result significant at

15%). Finally, and perhaps most interestingly, a quick glance at the top row of plots

in Figure B.2 reveals a marked overall tendency for the Social Goals students to

procrastinate less than the Goals one when it comes to engaging with the course

materials in general. Note that weekly differences in PI indexes in Figure B.2 are

83



indicated by larger markers if significant.25 If one considers the entire sample, the

difference in course engagement PI appears statistically significant only towards the

end of the semester (i.e, from Week 10 onwards). Does this difference aggregate,

however, different patterns for high- or low-performing students? To answer this

question, I zoom in on the procrastination behaviour related to course platform

accesses of those at the bottom and top quartile of academic performance. I see

indeed a much lower tendency to procrastinate for low-achievers in the Social Group,

as indicated by their significantly lower PI values compared to their Goals peers,

starting as early as Week 5. In contrast, providing rank information to high-achievers

does not alter their rate of procrastination regardless of the group they belong to.

I find generally the same overall results pattern when comparing the Social Goals

and Control groups, with no meaningful further differences between the Goals group

and Control (see Tables B.11 - B.12).

I interestingly note that good news ‘travel faster’ than bad news, however. Given

that the assignment started in Week 3, it appears that low-performing students take

about six weeks to show a positive turnaround in academic performance. The neg-

ative effects on high-performing students, however, materialize considerably earlier,

with both the first and second mid-term grades of high-achievers being negatively

impacted by the good news on their high rank in the assignment. Indeed, Panel C in

Table B.3 showed (i) 0.22 SDs and 0.25 SDs lower grades in the Social Goals group

compared the Goals ones at the 75th percentile for Week 6 and Week 10 mid-terms,

respectively; and even (ii) 0.24 SDs lower grades at the 90th percentile for Week 6

exam. When looking at the happiness level for the associated subsamples, I note

that those with top quartile Week 10 grades exposed to the Social Goals treatment

also have 19% higher chances than their Goals peers to self-report as happy (see

Table B.6, Panel A). This holds true, albeit in a slightly weaker form (at 15% signif-

icance), also for those scoring above median in the same assessment, and it appears

quite robustly also for those scoring above median in their first mid-term. Finally,

despite not being significant, the same direction of the effect is found for the top

10% students in both assessments. Taken together, these estimates suggest that

providing good students with their rank information increases their life enjoyment

(Lyubomirsky and Lepper, 1999) but lowers their grades. To check if this is related

25Statistical significance is established based on standard means tests; a specification including
dummies for treatment and for performance quartile, as well as their interaction is also employed
as a robustness check and confirms the findings.
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in any way to good students being somewhat lulled into a ‘false sense of security’

by making particularly good progress in the assignment, I look at their likelihood of

overachieving by gaining more than the necessary points for full assignment marks.

I do so for the subsample of students who score above-median in their exams and

show results in Table B.6, Panel B.26 I immediately note the advantage that good

students in the Social Goals treatment exhibit with respect to their Goals peers from

very early on. Indeed, among those scoring above-median in Week 6, those exposed

to their rank information were 4.6% more likely to continue accumulating points

above the maximum required in the course a result significant at 15%. Considering

ability proxied by Week 10 score, however, shows robust estimates of 2.2%. By Week

11, the good Social Goals students (with above-median final exam grades) were 5.1%

more likely to score well above the required level for full assignment marks. Un-

surprisingly, these results are also in line with those related to the assignment PI.

Not only better Social Goals students go above the call of duty more than their

Goals peers, but they also do so earlier - i.e., procrastinate less engaging with their

assignment even before mid-semester. Indeed, a quick glance at the last two rows

of plots in Figure B.2 shows that in both cases in which rank information affects

high-performing Social Goals students grades (i.e., in their Week 6 and Week 10

exams), I also find this group procrastinating less on assignment engagement than

the Goals one, starting from Week 5 at the latest. There are no further significant

findings for the bottom performance quartile in either Week 6 or Week 10 rows. No

substantial robust statistically significant results are found when comparing either

treatment group with the control group (see Tables B.13 - B.14).

To sum up, the findings suggest that low-performing students are feeling more

stressed as a result of knowing how they rank compared to their peers rather than

just knowing their general milestone position, they work harder (by engaging more

with the course and procrastinating less) and score significantly higher in their

second exam assessment. In contrast, high-performing students exposed to good

news in relation to their assignment tend to continue to outdo their peers in this

assessment, grow happier and end up scoring lower grades in both in-semester exams.

Notably, none of these effects - positive or negative - survive the end of term, as I

ultimately find the intervention to have no impact on either the final exam or the

26Restricting the sample to those scoring above 75th percentile yields unsurprisingly weaker
results due to 2/3rd drop in sample, but they maintain the same direction as the results in Table
B.6, Panel B.
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overall course grade at any level of academic prowess.

2.7 Robustness

In this section, I discuss potential confounding factors and perform various checks

that might bias the analysis, methodological or otherwise, to verify the robustness

of the results.

First, I carry out a randomized treatments-type of robustness test. Specifically,

I randomly regroup the 890 students in the sample into three alternative, placebo

groups and re-run the baseline specifications in Table B.3. Since the placebo treat-

ment groups are absolutely different compared to the actual treatment groups, I

should expect no treatment effects. If the placebo treatment effects end up being

significant determinants of the assignment progression or academic performance, this

would imply that students might have reacted to confounding factors (not perfectly

coinciding with the real treatments) and gotten a performance boost. Table B.23

shows no placebo treatment effects. All specifications produce estimates that are

close to zero and not significant; there is one exception but but it lacks robustness.

I can thus conclude that the results are unlikely to be driven by any concurrent

factors other than the real treatment assignment.

Second, I also experiment with two alternative specifications that control for (i)

tutorial fixed effects instead of tutor fixed effects, and (ii) prior academic ability. Tu-

torial fixed effects accounts for any systematic differences between students’ learning

experiences in tutorials, while including prior ability will net out previous academic

performance. As mentioned, I proxy a student’s prior ability with her previous GPA

score, or with one’s ATAR score if GPA data is unavailable. This still leaves 13.4%

missing values for prior ability, of which 94% is related to the international students

subsample. To tackle the missing prior ability issue, I employ a Multiple Imputa-

tion using Chained Equations (MICE) methodology. MICE represents the standard

route to estimating models with missing covariate data under a missing-at-random

assumption (i.e., if other covariates - but not the problematic covariate itself - in

the dataset can be used to predict missingness on a given covariate). In this case,

the international status of a student can largely predict the missingness of the prior

ability measure. As a result, I include international status both as an auxiliary
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variable in the imputation models and further control for it in the standard OLS

models. Furthermore, prior ability is imputed via truncated OLS methods censored

between zero and 100. The number of imputed datasets is equal to the proportion

of missing observations of the imputed variable (i.e., I create 14 imputed datasets,

rounding up the missing proportion). Table B.24 shows that the findings remain

the same.

Third, I also check whether the results in Panel C of Table B.3 are robust in stan-

dard conditional quantile regression specifications. Doing so shows that the baseline

results generally hold, although the magnitudes vary slightly (see Table B.25). In-

deed, I still observe positive effects for the Week 10 exam grade of low-performing

students, and negative effects for high-performing students in Week 6 exam grades,

as well as on the Week 10 exam and average exam grades when clustering by tuto-

rial. Unlike the UQR results, however, the Social Goals treatment, when compared

to the Goals one, appears to also decrease the overall course grade for the top decile

high-performers (and even top quartile when clustering by tutorial). Hence, the

treatment effects on high-performing students might be potentially underestimated.

Fourth, clustering standard errors at tutorial level to further account for the pos-

sibility of common class shocks and using logit models in all specifications involving

indicator outcomes also leaves the results unchanged. (Results are not presented

here.)

Finally, I also explore if the significant mechanism results in Tables B.5 - B.6

found for specific subsamples are indeed statistically different compared to the non-

results present for other samples. To do so, I adjust the model 2.1 to include dummy

variables that capture whether one belongs or not to a particular ability level (as

denoted by the standard levels showed in Tables B.5 - B.6) and their interaction

with the treatment dummies. I find that the findings indeed hold. (Results are not

presented here.)

I also note that a major concern in long-term experimental studies is related

to attrition. Participants may drop out during the intervention period for various

reasons, which could greatly bias results. In this case, however, attrition is zero

because treatments were implemented by design right after the census date and so,

only permanent course enrolees participated in the study. Additionally, although a

drop out option was readily available, no participant actually exercised it. Attrition
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is thus not an issue in this setting.

Another valid concern is whether a significant difference exists in the proportion

of students who complete (at least) 100% of the online assignment. Indeed, students

who only partially complete the whole assignment ( as measured by scoring above

the full assignment marks requirement or not) are less exposed to the treatment than

those who complete it. Column (3) in Table B.26 reports the number of students

who complete the assignment (i.e., 100% completion rate). Percentages are very

similar across treatments (from 97.2% to 99.3%).

2.8 Concluding Remarks

Using exploratory evidence from a large field experiment, I find that students

who have access to relative performance information are 2.6% more likely to gain full

assignment marks in Week 7 than those without the access. By Week 11, students

with the relative performance information access are more likely to achieve 60%

and 80% more points than necessary for full marks, and retain this overachieving

tendency till Week 13, end of the teaching weeks. These overachieving patterns in

the online assignment interestingly translate into a negative 0.09 SD (equivalent to

a decrease of 2 marks out of 100) effect on the grades achieved in the first midterm.

In other words, the overachieving behaviour seems to harm students’ first midterm

performance, although no further impact is captured on other course grades. By

contrast, no overachieving behaviour in the online assignment is captured for stu-

dents who have access only to the milestones information. Based on the literature

(e.g., Collins and Gan (2013)), I suspect treatment effects might vary along the

grade distributions and run additional unconditional quantile regressions. On the

one hand, I find that the relative performance information has a negative impact on

the two midterms of the highest performance quartile, rendering significant decreases

in average exam grades by around 0.19 SDs (equivalent to a decrease of 3 marks out

of 100). I also find a positive effect (0.27 SDs, equivalent to an increase of 5.6 marks

out of 100) of the performance information on the lowest decile students’ second

midterm. On the other hand, I find that the relative performance information joint

with the milestones information has similar effects on students’ exam grades: with

access to these two types of information, the lowest decile students experience a

performance boost in their first midterm by 0.34 SDs (equivalent to an increase of
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7 marks out of 100), whereas the highest performance quartile and decile students

suffer a setback of around 0.26 SDs in their first midterm, giving rise to a 0.20 SD

(equivalent to 3 marks out of 100) decrease in their average exam grades. All these

results survive robustness checks.

As it turns out, high-performing and low-performing students seem driven by

different mechanisms, respectively. Low-performing students report feeling more

stressed and are found to access the course platform more often, compared to their

controlled peers. High-performing students report feeling happier and overachieve

leagues (i.e., milestones) in the online assignment. Following Dobrescu et al. (2019),

I investigate heterogeneous effects across several dimensions: age, gender, interna-

tional status, and field of study. I find that the relative performance information

mostly motivate overachieving behaviour among the younger students rather than

the old ones and among men rather than women. Interestingly, international stu-

dents are motivated to surpass the full-mark milestone, while domestic students are

motivated to further surpass higher milestones above the full-mark threshold. This

seems to be suggesting that the relative performance information triggers more effort

exertion, pushing students at least one milestone up from where they would have

been without the information. I also find that only business-majored students are

overachieving milestones. Turning to course grades, the most severely negatively

affected groups are always the high-performing students, within certain subgroups:

the younger cohort, females, international students, and business-majored students.

Meanwhile, low-performing international students and male students are the most

positively affected subgroups.

Overall, results from this experiment provide suggestive evidence of the effec-

tiveness of performance information on students’ goal-achieving behaviour and aca-

demic performance. Although no overall treatment effect is captured for either final

exam or overall course grade, I note several pieces of evidence implying potential

treatment effects on subsamples. When splitting the sample by procrastinators vs.

non-procrastinators, strong and robust negative median effects of the relative per-

formance information are captured for non-procrastinators’ first midterm grades,

and even stronger effects are captured for high-performing non-procrastinators at

the 75th percentile. I also note the non-robust but large positive effects (0.41 SD) on

low-performing non-procrastinators’ second midterm. When assuming linear treat-

ment effects, these positive and negative effects may largely cancel each other out,

89



rendering insignificant overall effects. I thus suspect that strong treatment effects

might exist within subsamples. Additionally, given that existing literature (e.g.,

Goerg and Kube (2012); McCalley and Midden (2002)) has evidence that exogenous

goals significantly alter people’s behaviour, yet essentially little treatment effects

are captured in this experiment so far with respect to the milestones treatment. I

further doubt the overall lack of overall treatment effect of the milestones informa-

tion may be due to the cancelling-out or diluting noises. I formally explore these

conjectures in Chapter 3.
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Appendix B

B.1 Main Results
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Table B.1: Descriptive Statistics

Variable Mean SD Min. Max. N

Panel A.1: Student Level Characteristics
Age 19.730 1.541 17 31 890
Male 0.565 0.496 0 1 890
Full Time 0.822 0.382 0 1 890
Undertaking an Economics Degree 0.045 0.207 0 1 890
International Status 0.603 0.489 0 1 890

COB: Australia 0.280 0.449 0 1 890
COB: Other Oceania 0.010 0.100 0 1 890
COB: Europe 0.027 0.162 0 1 890
COB: Asia 0.654 0.476 0 1 890
COB: America 0.010 0.100 0 1 890
COB: Africa and Middle East 0.019 0.137 0 1 890

Prior Ability: Prev. GPA/ATAR Score 53.295 28.457 0 99.800 771
GPA Previous Semester 51.441 28.061 0 94.250 745
ATAR (1st Semester Domestic) 92.233 5.906 75.850 99.800 30

Panel A.2: Tutor Level Characteristics
Male Tutor 0.652 0.482 0 1 46
Tutor International Status 0.043 0.206 0 1 46

COB: Australia 0.891 0.315 0 1 46
COB: Asia 0.065 0.250 0 1 46
COB: America 0.043 0.206 0 1 46

Panel B: Performance, Effort & Self-perception Indicators
Online Assignment Grade 9.917 0.769 0 10 890
Week 6 Exam Grade 6.300 1.975 0 10 884
Week 10 Exam Grade 5.855 2.089 0 10 872
Final Exam Grade 6.531 1.454 2 9.8 890
(Weighted) Average Exam Grade 6.233 1.560 1.289 9.522 866
Overall Course Grade 7.074 1.184 2.2774 9.575 890
Adjusted GPA Semester 2 2018 6.684 1.223 0 9.433 887
Number of Course Platform Accesses 20.573 22.260 1 197 810
Number of Assignment Accesses 27.763 33.242 1 357 890
Number of Assignment Points 1,253.174 432.867 36.200 2843 886
(Post) Whether Can Overcome Difficulties 0.837 0.369 0 1 639
(Post) Whether Considers Oneself Happy 0.688 0.464 0 1 641

Notes: The classification of the country of birth (COB) follows the Standard Australian Classification of Countries,
2011. The Oceania group includes Oceania countries other than Australia. ATAR (Australian Tertiary Admission
Rank) score denotes a student’s ranking relative to his/her peers when completing secondary education. GPA
Previous Semester is Semester 1 2018 GPA for students enrolled at the university before the intervention semester
(i.e., Semester 2 2018). ATAR (1st Semester Domestic) is the ATAR score of domestic students first enrolled
at the university in Semester 2 2018. Adjusted GPA Semester 2 2018 is Semester 2 2018 GPA adjusted to
exclude the intervention course. All course grades and GPA variables in Panel B are scaled between zero and 10.
Number of Course Platform Accesses denotes a student’s total number of logins into the course platform during
the intervention semester. Number of Assignment Points captures a student’s progress in completing the online
assignment (with 1,000 points denoting full marks). The stress and happiness (survey) indicators are the ones
collected post-treatment, at the end of the intervention semester.
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Table B.2: Balance Tests for Treatments and Control Groups in Semester 2 2018

Treatment Group Control Group Difference

Variable Mean SD Mean SD Diff. SE

Panel A: Social Goals vs. Goals Group
Age 19.628 (1.408) 19.818 (1.649) 0.190 (0.124)
Male 0.590 (0.493) 0.558 (0.497) -0.033 (0.040)
Full-time 0.983 (0.131) 0.991 (0.095) 0.008 (0.009)
Undertaking an Economics Degree 0.042 (0.200) 0.045 (0.209) 0.004 (0.017)
International Status 0.580 (0.494) 0.618 (0.487) 0.038 (0.040)

COB: Australia 0.288 (0.454) 0.267 (0.443) -0.022 (0.036)
COB: Other Oceania 0.010 (0.102) 0.015 (0.122) 0.005 (0.009)
COB: Europe 0.021 (0.143) 0.033 (0.180) 0.013 (0.013)
COB: Asia 0.649 (0.478) 0.664 (0.473) 0.014 (0.038)
COB: America 0.014 (0.117) 0.006 (0.078) -0.008 (0.008)
COB: Africa and Middle East 0.017 (0.131) 0.015 (0.122) -0.002 (0.010)

Prior Ability: Prev. GPA/ATAR Score 53.766 (28.348) 52.275 (28.794) -1.491 (2.471)

Panel B: Social Goals vs. Control Group
Age 19.628 (1.408) 19.732 (1.538) 0.103 (0.125)
Male 0.590 (0.493) 0.548 (0.499) -0.042 (0.042)
Full-time 0.983 (0.131) 0.993 (0.086) 0.010 (0.009)
Undertaking an Economics Degree 0.042 (0.200) 0.048 (0.214) 0.006 (0.017)
International Status 0.580 (0.494) 0.610 (0.489) 0.030 (0.042)

COB: Australia 0.288 (0.454) 0.287 (0.453) -0.001 (0.038)
COB: Other Oceania 0.010 (0.102) 0.004 (0.061) -0.007 (0.007)
COB: Europe 0.021 (0.143) 0.026 (0.159) 0.005 (0.013)
COB: Asia 0.649 (0.478) 0.647 (0.479) -0.002 (0.040)
COB: America 0.014 (0.117) 0.011 (0.105) -0.003 (0.009)
COB: Africa and Middle East 0.017 (0.131) 0.026 (0.159) 0.008 (0.012)

Prior Ability: Prev. GPA/ATAR Score 53.766 (28.348) 54.072 (28.233) 0.306 (2.584)

Panel C: Goals vs. Control Group
Age 19.818 (1.649) 19.732 (1.538) -0.087 (0.131)
Male 0.558 (0.497) 0.548 (0.499) -0.010 (0.041)
Full-time 0.991 (0.095) 0.993 (0.086) 0.002 (0.007)
Undertaking an Economics Degree 0.045 (0.209) 0.048 (0.214) 0.002 (0.017)
International Status 0.618 (0.487) 0.610 (0.489) -0.008 (0.040)

COB: Australia 0.267 (0.443) 0.287 (0.453) 0.020 (0.037)
COB: Other Oceania 0.015 (0.122) 0.004 (0.061) -0.011 (0.008)
COB: Europe 0.033 (0.180) 0.026 (0.159) -0.008 (0.014)
COB: Asia 0.664 (0.473) 0.647 (0.479) -0.017 (0.039)
COB: America 0.006 (0.078) 0.011 (0.105) 0.005 (0.007)
COB: Africa and Middle East 0.015 (0.122) 0.026 (0.159) 0.011 (0.011)

Prior Ability: Prev. GPA/ATAR Score 52.275 (28.794) 54.072 (28.233) 1.797 (2.513)

Notes: Each panel reports differences in pre-determined characteristics for students in the Social Goals vs.
Goals group (Panel A), as well as in the Social Goals (Panel B) and Goals (Panel C) groups vs. control.
The last two columns report the difference in means and the associated standard error of the difference,
respectively.
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Table B.3: Effect on Course Performance: Social Goals vs. Goals

Panel A: Number of Assignment Points
1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Week 7 0.029* 0.026* 0.007 0.007 0.007 0.007# 0.000 0.000 0.000 0.000
(0.014) (0.014) (0.007) (0.007) (0.005) (0.005) (0.000) (0.000) (0.000) (0.000)

Obs 615 615 615 615 615 615 615 615 615 615
Week 11 0.028 0.030 0.018 0.018 0.025* 0.024* 0.014** 0.013** 0.007 0.006

(0.032) (0.031) (0.018) (0.017) (0.014) (0.013) (0.006) (0.006) (0.005) (0.004)
Obs 615 615 615 615 615 615 615 615 615 615

Week 13 0.071* 0.074* 0.022 0.023 0.020 0.020 0.015* 0.016** 0.007 0.007
(0.040) (0.036) (0.030) (0.028) (0.020) (0.019) (0.007) (0.007) (0.007) (0.006)

Obs 615 615 615 615 615 615 615 615 615 615

Panel B: Other Course Grades
Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall Course

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Grade -0.087* -0.094* 0.012 0.003 -0.020 -0.025 -0.033 -0.038 -0.041 -0.053
(0.048) (0.045) (0.089) (0.088) (0.077) (0.077) (0.062) (0.061) (0.067) (0.068)

Obs 613 613 607 607 618 618 602 602 618 618

Panel C: Other Course Grades, Non-linearities

P10 0.030 0.029 0.298** 0.274** 0.140 0.104 0.203 0.173 0.131 0.088
(0.140) (0.152) (0.125) (0.130) (0.121) (0.119) (0.133) (0.144) (0.119) (0.122)

Obs 613 613 607 607 618 618 602 602 618 618

P25 -0.026 -0.038 0.177 0.137 0.017 0.014 0.044 0.014 0.073 0.058
(0.120) (0.122) (0.139) (0.137) (0.121) (0.121) (0.121) (0.131) (0.099) (0.106)

Obs 613 613 607 607 618 618 602 602 618 618

P50 0.047 -0.062 -0.071 -0.087 -0.113 -0.109 -0.028 -0.023 -0.058 -0.076
(0.095) (0.101) (0.110) (0.120) (0.107) (0.112) (0.136) (0.111) (0.105) (0.113)

Obs 613 613 607 607 618 618 602 602 618 618

P75 -0.227** -0.225** -0.252** -0.251** 0.014 0.021 -0.199* -0.186* -0.060 -0.059
(0.096) (0.106) (0.105) (0.100) (0.124) (0.126) (0.103) (0.103) (0.107) (0.097)

Obs 613 613 607 607 618 618 602 602 618 618

P90 -0.251** -0.237** -0.110 -0.096 -0.072 -0.094 -0.153 -0.140 -0.108 -0.107
(0.101) (0.096) (0.088) (0.083) (0.117) (0.118) (0.094) (0.102) (0.111) (0.104)

Obs 613 613 607 607 618 618 602 602 618 618

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Panel A: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a binary
indicator equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise. The dependent
variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for points above 1,300, 1,600,
1,800, and 2,000. Panel B-C: Each column presents estimates from separate OLS (Panel B) and Unconditional Quantile Regression
UQR (Panel C) models. Pi in Panel C represents the UQR result at ith percentile. The dependent variable in column (1)-(2) is
the standardized first mid-term grade. The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same
outcome formulations for the second mid-term, final exam, weighted average exam, and overall course grades. Odd numbered
columns only include treatment indicators; even numbered columns additionally control for student characteristics (age, gender,
dummies for countries of birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether
a student is enrolled in an Economics degree) and tutor fixed effects. Robust standard errors clustered by tutor are reported in
parentheses in Panel A and Panel B. Bootstrapped standard errors with 200 replications are reported in parentheses in Panel C. *,
**, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table B.4: Beyond Course Effects: Social Goals vs. Goals

All Age<=19 Age>19 Females Males Dom. Int. Bus. Non-Bus.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Adj. GPA Semester 2 2018

GPA, S2-18 0.031 0.013 -0.093 0.108 0.067 0.015 -0.203 0.166** -0.053 0.055
(0.075) (0.071) (0.101) (0.101) (0.120) (0.077) (0.119) (0.075) (0.122) (0.143)

Obs 615 615 325 290 264 351 245 370 277 338

Panel B: Adj. GPA Semester 2 2018, Non-linearities

P10 0.168 0.108 0.077 0.091 0.112 0.028 -0.295 0.147 -0.087 0.177
(0.162) (0.169) (0.208) (0.229) (0.224) (0.204) (0.216) (0.217) (0.268) (0.206)

Obs 615 615 325 290 351 264 245 370 277 338

P25 0.040 0.021 0.009 0.031 0.060 0.128 -0.099 0.160 -0.088 0.114
(0.100) (0.107) (0.172) (0.123) (0.136) (0.169) (0.181) (0.145) (0.150) (0.154)

Obs 615 615 325 290 351 264 245 370 277 338

P50 -0.007 -0.019 -0.145 0.017 -0.010 0.041 -0.218 0.173 -0.064 -0.025
(0.085) (0.089) (0.116) (0.130) (0.113) (0.142) (0.144) (0.117) (0.120) (0.139)

Obs 615 615 325 290 351 264 245 370 277 338

P75 0.001 0.004 -0.138 0.144 -0.074 0.135 -0.152 0.051 0.013 -0.086
(0.093) (0.090) (0.118) (0.121) (0.117) (0.164) (0.149) (0.101) (0.151) (0.141)

Obs 615 615 325 290 351 264 245 370 277 338

P90 -0.162 -0.144 -0.334** 0.030 -0.193 -0.142 -0.209 0.069 -0.342** 0.002
(0.105) (0.108) (0.133) (0.169) (0.158) (0.133) (0.158) (0.160) (0.166) (0.181)

Obs 615 615 325 290 351 264 245 370 277 338

Student Char X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS (Panel A) and UQR (Panel B) models. Pi represents UQR results at ith
percentile. The dependent variable is the standardized GPA in the intervention semester (Semester 2 2018) adjusted to exclude the
intervention course. Columns (1)-(2) show results for the full sample, while columns (3)-(4), (5)-(6), (7)-(8) and (9)-(10) focus on
subsamples split by age, gender, international status and degree field, respectively. Column (1) only include treatment indicators;
subsequent columns additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy
denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree)
and tutor fixed effects. Robust standard errors clustered by tutor are reported in parentheses in Panel A. Bootstrapped standard
errors with 200 replications are reported in parentheses in Panel B. *, **, and *** denote significance at the 10%, 5%, and 1%
level, respectively. Panel A, specification (8) is not robust.
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Table B.5: Mechanism for Low-performing Students: Social Goals vs. Goals

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Can Overcome Difficulties
Below 10 -0.000 -0.062 -0.237 -0.034 0.073 0.031 0.000 0.107 0.089 -0.019

(0.106) (0.204) (0.185) (0.265) (0.096) (0.204) (0.141) (0.389) (0.106) (0.165)
Obs 40 40 34 34 43 43 32 32 33 33

Below 25 -0.066 -0.061 -0.059 0.001 0.022 0.051 -0.105 -0.072 -0.066 -0.074
(0.060) (0.083) (0.070) (0.048) (0.062) (0.074) (0.080) (0.119) (0.075) (0.095)

Obs 97 97 94 94 121 121 87 87 93 93

Below 50 -0.047 -0.064 -0.127** -0.125** -0.079# -0.071# -0.106* -0.134** -0.083 -0.087#

(0.052) (0.052) (0.046) (0.044) (0.047) (0.045) (0.054) (0.054) (0.056) (0.056)
Obs 225 225 214 214 229 229 202 202 214 214

Above 75 -0.112 -0.094 0.009 0.033 -0.008 -0.006 -0.014 -0.013 -0.002 -0.014
(0.089) (0.110) (0.051) (0.068) (0.058) (0.074) (0.072) (0.096) (0.072) (0.087)

Obs 116 116 118 118 113 113 117 117 120 120

Above 90 -0.348** -0.182 0.189** 0.218 0.021 0.021 0.013 -0.063 -0.029 -0.114
(0.132) (0.227) (0.082) (0.212) (0.077) (0.128) (0.073) (0.078) (0.099) (0.162)

Obs 49 49 37 37 46 46 45 45 50 50

Panel B: Number of Course Platform Accesses
Below 10 -0.119 -0.062 -0.016 0.181 -0.315 -0.094 -0.291** -0.176 -0.108 0.019

(0.140) (0.222) (0.096) (0.208) (0.262) (0.542) (0.133) (0.269) (0.169) (0.380)
Obs 56 56 52 52 61 61 52 52 52 52

Below 25 0.035 0.009 0.346# 0.437# -0.307* -0.187 -0.026 0.050 0.049 0.098
(0.125) (0.149) (0.218) (0.270) (0.154) (0.164) (0.146) (0.182) (0.156) (0.192)

Obs 135 135 140 140 167 167 131 131 132 132

Below 50 0.171 0.145 0.421* 0.355* -0.076 -0.049 0.213# 0.248# 0.207* 0.243*
(0.119) (0.114) (0.219) (0.197) (0.136) (0.144) (0.134) (0.142) (0.115) (0.121)

Obs 294 294 285 285 301 301 272 272 281 281

Above 75 0.027 0.136 -0.134 -0.101 0.207 0.323 0.067 0.251 0.117 0.197
(0.156) (0.148) (0.122) (0.132) (0.239) (0.298) (0.216) (0.288) (0.109) (0.181)

Obs 118 118 138 138 128 128 128 128 135 135

Above 90 -0.417*** -0.446* -0.156 -0.250 -0.341 -0.580 -0.285 -0.274 -0.236 -0.031
(0.130) (0.217) (0.290) (0.400) (0.324) (0.726) (0.195) (0.201) (0.185) (0.247)

Obs 48 48 43 43 45 45 48 48 53 53

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models run on the subsample of students with grades (showed on the columns)
above or below certain percentiles (showed on the rows). [For instance, Below 10 in columns (1)-(2) refers to the subsample of students
with first mid-term grades below the 10th percentile.] Panel A: The dependent variable is a binary variable equal to one if one
considers themselves able to overcome difficulties and zero otherwise. Panel B: The dependent variable is the standardized number
of times one accessed the course platform during the intervention semester. Odd numbered columns only include treatment indicators;
even numbered columns additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy
denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree) and
tutor fixed effects. Robust standard errors clustered by tutor are reported in parentheses. #, *, **, and *** denote significance at the
15%, 10%, 5%, and 1% level, respectively.
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Table B.6: Mechanism for High-performing Students: Social Goals vs. Goals

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Considers Oneself Happy
Below 10 0.050 -0.173 0.071 0.212 -0.251 -0.309 0.017 -0.013 -0.100 -0.539**

(0.129) (0.285) (0.112) (0.236) (0.186) (0.337) (0.153) (0.432) (0.198) (0.209)
Obs 40 40 34 34 43 43 32 32 33 33

Below 50 0.012 -0.001 0.086 0.126 0.008 0.064 0.068 0.091 -0.001 0.093
(0.090) (0.118) (0.065) (0.122) (0.064) (0.062) (0.095) (0.108) (0.087) (0.090)

Obs 97 97 94 94 121 121 87 87 93 93

Above 50 0.122** 0.124** 0.089* 0.080# 0.037 0.025 0.071 0.066 0.075 0.069
(0.052) (0.047) (0.046) (0.048) (0.053) (0.047) (0.050) (0.056) (0.045) (0.048)

Obs 231 231 235 235 229 229 245 245 244 244

Above 75 0.071 0.075 0.206*** 0.190*** 0.018 0.032 0.052 -0.009 0.021 0.007
(0.070) (0.085) (0.041) (0.058) (0.052) (0.039) (0.060) (0.076) (0.062) (0.055)

Obs 116 116 119 119 114 114 118 118 121 121

Above 90 0.013 -0.089 0.177 0.219 -0.062 -0.081 -0.071 -0.196** -0.037 -0.138
(0.111) (0.237) (0.130) (0.205) (0.108) (0.142) (0.119) (0.089) (0.125) (0.122)

Obs 49 49 37 37 46 46 45 45 50 50

Panel B: Has 1,000+ Assignment Points (for ‘Above 50’ subsample)
Week 7 0.055* 0.046# 0.023* 0.022* 0.016 0.017 0.000 0.000 0.000 0.000

(0.028) (0.028) (0.011) (0.011) (0.010) (0.012) (0.000) (0.000) (0.000) (0.000)
Obs 293 293 293 293 288 288 305 305 308 308

Week 11 0.038 0.044 0.046 0.041 0.056* 0.051* 0.029** 0.027* 0.014 0.013
(0.051) (0.058) (0.033) (0.029) (0.030) (0.026) (0.012) (0.013) (0.009) (0.009)

Obs 293 293 293 293 288 288 305 305 308 308

Week 13 0.065 0.077 0.040 0.037 0.052 0.047# 0.031** 0.033** 0.015 0.015
(0.070) (0.073) (0.052) (0.049) (0.035) (0.030) (0.014) (0.014) (0.013) (0.012)

Obs 293 293 293 293 288 288 305 305 308 308

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Panel A: Each row presents estimates from separate OLS models run on the subsample of students with various grades
(showed on the columns) above or below certain percentiles (showed on the rows). [For instance, Below 10 in columns (1)-(2) refers
to the subsample of students with first mid-term grades below the 10th percentile.] The dependent variable is a binary indicator
equal to one if one considers themselves happy and zero otherwise. Panel B: Each row presents estimates from separate OLS models
run on the subsample of students with above-median grades (showed on the columns) scoring above the 1,000 points threshold by
a certain week (showed on the rows). [For instance, Week 7 in columns (1)-(2) of Panel B refers to the subsample of students with
above-median first mid-term grades that accrue (or not) at least 1,000 points by Week 7.] Odd numbered columns only include
treatment indicators; even numbered columns additionally control for student characteristics (age, gender, dummies for countries of
birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an
Economics degree) and tutor fixed effects. Robust standard errors clustered by tutor are reported in parentheses. #, *, **, and ***
denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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A: Social Goals Treatment

B: Goals Treatment

C: Control

Notes: All names are fictional to guarantee anonymity. A complete list of the available leagues

corresponding to points are as follows: Beginner [0,1000), Bronze III [1000, 1300), Bronze II

[1300, 1600), Bronze I [1600, 2000), Silver III [2000, 2300), Silver II [2300, 2600), Silver I [2600,

3000), Gold III [3000, 3300), Gold II [3300, 3600), Gold I [3600, 4000), Platinum III [4000, 4300),

Platinum II [4300, 4600), Platinum I [4600, 5000), Diamond III [5000, 5300), Diamond II [5300,

5600), Diamond I [5600, 6000), Scholar III [6000, 6300), Scholar II [6300, 6600), Scholar I [6600,

7000), Professor III [7000, 7300), Professor II [7300, 7600), Professor I [7600, 8000), and Nobel for

8000 and above.

Figure B.1: Example of Performance Information as Shown in the Assignment98



Notes: The figure presents the procrastination index (PI) on (i) the course platform accesses based on Week 6 performance (top row plots),

and (ii) the assignment accesses based on Week 6 performance (middle row plots) and Week 10 performance (bottom row plots). First

column plots the PI for the full sample, while the subsequent two columns refer to the bottom and top 25th percentile of performance,

respectively. The only exception is the bottom right plot that considers the top 25th percentile below the 10th percentile, to account

for the lack of grade effect at the 10th percentile. Social Goals PI indices found significantly different from their Goals counterparts are

indicated by larger markers.

Figure B.2: Procrastination and Assignment Progression
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B.2 Other Results

Table B.7: Effects on Assignment Progression, Procrastinators vs. Non-procrastinators

1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Procrastinators
Week 7 0.015 0.012 0.007 0.006 0.000 0.000 0.000 0.000 0.000 0.000

(0.010) (0.008) (0.007) (0.006) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Obs 290 290 290 290 290 290 290 290 290 290

Week 11 0.049 0.037 0.015 0.012 0.007 0.006 0.007 0.006 0.007 0.006
(0.036) (0.034) (0.014) (0.011) (0.007) (0.006) (0.007) (0.006) (0.007) (0.006)

Obs 290 290 290 290 290 290 290 290 290 290

Week 13 0.132** 0.131** 0.031 0.029# 0.001 0.002 0.007 0.006 0.007 0.006
(0.055) (0.050) (0.021) (0.018) (0.010) (0.007) (0.007) (0.006) (0.007) (0.006)

Obs 290 290 290 290 290 290 290 290 290 290

Panel B: Non-procrastinators
Week 7 0.044* 0.049** 0.008 0.007 0.013# 0.012* 0.000 0.000 0.000 0.000

(0.025) (0.022) (0.011) (0.009) (0.009) (0.007) (0.000) (0.000) (0.000) (0.000)
Obs 325 325 325 325 325 325 325 325 325 325

Week 11 0.012 0.024 0.022 0.025 0.041# 0.039# 0.020* 0.018# 0.007 0.005
(0.054) (0.051) (0.032) (0.033) (0.025) (0.024) (0.011) (0.011) (0.007) (0.005)

Obs 325 325 325 325 325 325 325 325 325 325

Week 13 0.022 0.043 0.016 0.025 0.039 0.039 0.022# 0.024# 0.008 0.006
(0.053) (0.051) (0.048) (0.047) (0.035) (0.034) (0.013) (0.014) (0.011) (0.010)

Obs 325 325 325 325 325 325 325 325 325 325

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a binary
indicator equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise. The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for points
above 1,300, 1,600, 1,800, and 2,000. Procrastinator status is assigned based on whether one has actively engaged with
their assignment (and started accumulating points) within the first fortnight or not. Odd numbered columns only include
treatment indicators; even numbered columns additionally control for student characteristics (age, gender, dummies for
countries of birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether
a student is enrolled in an Economics degree) and tutor fixed effects. Robust standard errors clustered by tutor are
reported in parentheses. #, *, **, and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.8: Effects on Assignment Progression

1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Control
Week 7 0.019# 0.010 0.010* 0.007# 0.007 0.005 0.000 0.000 0.000 0.000

(0.011) (0.013) (0.005) (0.005) (0.005) (0.004) (0.000) (0.000) (0.000) (0.000)
Obs 558 558 558 558 558 558 558 558 558 558

Week 11 0.014 -0.000 0.023 0.020 0.021 0.019* 0.010 0.011 0.007 0.006
(0.036) (0.038) (0.019) (0.018) (0.014) (0.011) (0.008) (0.008) (0.005) (0.004)

Obs 558 558 558 558 558 558 558 558 558 558

Week 13 0.056 0.042 0.022 0.015 0.005 0.001 -0.001 0.001 -0.001 -0.000
(0.042) (0.045) (0.031) (0.032) (0.016) (0.015) (0.009) (0.010) (0.007) (0.008)

Obs 558 558 558 558 558 558 558 558 558 558

Panel B: Goals vs. Control
Week 7 -0.010 -0.013 0.003 0.004 0.000 0.000 0.000 0.000 0.000 0.000

(0.016) (0.018) (0.003) (0.004) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Obs 601 601 601 601 601 601 601 601 601 601

Week 11 -0.014 -0.030 0.005 0.003 -0.004 -0.005 -0.004 -0.004 0.000 0.000
(0.030) (0.030) (0.008) (0.009) (0.004) (0.004) (0.004) (0.004) (0.000) (0.000)

Obs 601 601 601 601 601 601 601 601 601 601

Week 13 -0.015 -0.032 -0.000 -0.006 -0.015 -0.018 -0.016# -0.017# -0.008 -0.009
(0.030) (0.030) (0.016) (0.016) (0.017) (0.017) (0.010) (0.010) (0.007) (0.007)

Obs 601 601 601 601 601 601 601 601 601 601

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a binary
indicator equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise.
The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for
points above 1,300, 1,600, 1,800, and 2,000. Odd numbered columns only include treatment indicators; even numbered
columns additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy
denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics
degree) and tutor fixed effects. Robust standard errors clustered by tutor are reported in parentheses. #, *, **, and
*** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.9: Effects on Other Course Grades

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Panel A: Social Goals vs. Control

Grade 0.023 0.018 0.046 0.026 -0.028 -0.040 0.024 0.012 -0.014 -0.028
(0.085) (0.091) (0.067) (0.063) (0.070) (0.071) (0.061) (0.059) (0.062) (0.061)

Obs 556 556 545 545 560 560 541 541 560 560

P10 0.344* 0.424* 0.247 0.234 0.111 0.154 0.123 0.146 0.121 0.149
(0.200) (0.220) (0.153) (0.144) (0.135) (0.131) (0.160) (0.168) (0.151) (0.162)

Obs 556 556 545 545 560 560 541 541 560 560

P25 0.095 0.120 0.116 0.066 0.031 0.043 0.092 0.071 0.091 0.097
(0.119) (0.120) (0.135) (0.137) (0.107) (0.103) (0.124) (0.127) (0.102) (0.117)

Obs 556 556 545 545 560 560 541 541 560 560

P50 -0.019 -0.053 0.083 0.064 -0.144 -0.172 0.098 0.060 -0.040 -0.084
(0.124) (0.129) (0.129) (0.121) (0.131) (0.131) (0.138) (0.116) (0.112) (0.119)

Obs 556 556 545 545 560 560 541 541 560 560

P75 -0.201** -0.249** -0.119 -0.147 -0.050 -0.087 -0.173# -0.203* -0.111 -0.155
(0.097) (0.115) (0.103) (0.111) (0.105) (0.124) (0.110) (0.118) (0.104) (0.106)

Obs 556 556 545 545 560 560 541 541 560 560

P90 -0.242** -0.262** -0.134 -0.152 -0.015 -0.069 -0.195* -0.231** -0.100 -0.148
(0.112) (0.112) (0.105) (0.100) (0.131) (0.124) (0.116) (0.110) (0.105) (0.118)

Obs 556 556 545 545 560 560 541 541 560 560
Panel B: Goals vs. Control

Grade 0.110 0.100 0.035 0.027 -0.008 -0.006 0.057 0.050 0.027 0.019
(0.069) (0.073) (0.082) (0.075) (0.052) (0.058) (0.063) (0.057) (0.050) (0.046)

Obs 599 599 592 592 602 602 589 589 602 602

P10 0.244 0.287 -0.091 -0.084 -0.042 -0.008 -0.023 -0.030 0.050 0.054
(0.215) (0.190) (0.159) (0.176) (0.131) (0.135) (0.148) (0.150) (0.129) (0.135)

Obs 599 599 592 592 602 602 589 589 602 602

P25 0.086 0.070 -0.067 -0.061 -0.054 -0.055 0.013 0.018 0.022 0.032
(0.112) (0.116) (0.146) (0.146) (0.110) (0.126) (0.139) (0.133) (0.104) (0.110)

Obs 599 599 592 592 602 602 589 589 602 602

P50 0.038 0.019 0.117 0.096 -0.021 -0.062 0.085 0.049 0.059 0.033
(0.130) (0.134) (0.126) (0.125) (0.114) (0.123) (0.114) (0.121) (0.123) (0.141)

Obs 599 599 592 592 602 602 589 589 602 602

P75 0.013 -0.006 0.146 0.125 -0.061 -0.040 0.089 0.106 -0.055 -0.056
(0.101) (0.102) (0.098) (0.103) (0.109) (0.126) (0.108) (0.122) (0.107) (0.111)

Obs 599 599 592 592 602 602 589 589 602 602

P90 -0.065 -0.076 -0.010 -0.017 0.058 0.091 -0.017 -0.029 0.041 0.034
(0.099) (0.091) (0.079) (0.094) (0.129) (0.116) (0.101) (0.096) (0.099) (0.112)

Obs 599 599 592 592 602 602 589 589 602 602
Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each column presents estimates from separate OLS (1st row in each panel) and UQR models. The dependent variables
in columns (1)-(2), (3)-(4), (5)-(6), (7)-(8), and (9)-(10) are the standardized grades as indicated. Odd numbered columns only
include treatment indicators; even ones additionally control for age, gender, dummies for countries of birth groups, whether
a student is enrolled full-time, whether a student is enrolled in an Economics degree and tutor fixed effects. Robust standard
errors clustered by tutor (1st row in each panel) or bootstrapped with 200 replications are in parentheses. #, *, **, and ***
denote significance at the 15%, 10%, 5%, and 1% level, respectively.

102



Table B.10: Effects on Other Course Grades, Procrastinators vs. Non-
procrastinators

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Procrastinators
P10 0.147 0.086 0.324* 0.296# 0.118 0.085 0.373* 0.293 0.123 0.050

(0.158) (0.194) (0.180) (0.192) (0.146) (0.162) (0.192) (0.235) (0.171) (0.205)
Obs 288 288 282 282 290 290 280 280 290 290

P25 0.140 0.085 0.251 0.206 0.206 0.175 0.225 0.174 0.073 0.035
(0.201) (0.220) (0.181) (0.176) (0.147) (0.170) (0.149) (0.170) (0.147) (0.145)

Obs 288 288 282 282 290 290 280 280 290 290

P50 0.134 0.181 -0.081 0.002 0.034 0.070 0.000 0.039 0.094 0.108
(0.140) (0.156) (0.176) (0.153) (0.167) (0.184) (0.143) (0.166) (0.134) (0.140)

Obs 288 288 282 282 290 290 280 280 290 290

P75 -0.072 -0.011 -0.005 0.065 -0.041 0.019 -0.024 0.061 0.002 0.085
(0.180) (0.194) (0.178) (0.179) (0.175) (0.180) (0.184) (0.184) (0.162) (0.156)

Obs 288 288 282 282 290 290 280 280 290 290

P90 -0.314 -0.144 0.091 0.222 0.181 0.271 -0.078 0.149 0.027 0.152
(0.206) (0.220) (0.163) (0.160) (0.251) (0.263) (0.215) (0.213) (0.236) (0.218)

Obs 288 288 282 282 290 290 280 280 290 290

Panel B: Non-procrastinators
P10 -0.045 -0.074 0.410* 0.353# -0.012 0.019 0.049 0.008 -0.087 -0.115

(0.188) (0.200) (0.238) (0.227) (0.180) (0.178) (0.218) (0.211) (0.199) (0.181)
Obs 325 325 325 325 328 328 322 322 328 328

P25 -0.207 -0.316** 0.007 -0.011 -0.010 -0.031 -0.064 -0.133 0.072 0.007
(0.142) (0.142) (0.194) (0.196) (0.161) (0.183) (0.182) (0.171) (0.154) (0.164)

Obs 325 325 325 325 328 328 322 322 328 328

P50 -0.275** -0.299** -0.132 -0.138 -0.026 -0.028 -0.057 -0.073 -0.148 -0.155
(0.136) (0.146) (0.133) (0.162) (0.157) (0.170) (0.132) (0.147) (0.136) (0.138)

Obs 325 325 325 325 328 328 322 322 328 328

P75 -0.198 -0.180 -0.284** -0.317*** -0.093 -0.089 -0.325*** -0.352*** -0.113 -0.121
(0.128) (0.130) (0.115) (0.119) (0.144) (0.137) (0.099) (0.109) (0.138) (0.136)

Obs 325 325 325 325 328 328 322 322 328 328

P90 0.000 -0.015 -0.172 -0.198 -0.073 -0.091 -0.132 -0.134 -0.137 -0.128
(0.159) (0.150) (0.108) (0.122) (0.137) (0.136) (0.118) (0.126) (0.118) (0.124)

Obs 325 325 325 325 328 328 322 322 328 328

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each column presents estimates from separate UQR models. Pi represents the UQR result at ith percentile. The dependent
variable in column (1)-(2) is the standardized first mid-term grade. The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and
(9)-(10) refer to the same outcome formulations for the second mid-term, final exam, weighted average exam, and overall course grades.
Procrastinator status is assigned based on whether one has actively engaged with their assignment (and started accumulating points)
within the first fortnight or not. Odd numbered columns only include treatment indicators; even numbered columns additionally control
for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting whether a student is enrolled full-time,
and a dummy denoting whether a student is enrolled in an Economics degree) and tutor fixed effects. Bootstrapped standard errors with
200 replications are reported in parentheses. #, *, **, and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.11: Mechanism for Low-performing Students: Can Overcome Difficulties

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Control
Below 10 0.063 0.149 -0.455** -0.307# 0.083 0.295 0.058 0.283 0.133 0.160

(0.139) (0.142) (0.172) (0.199) (0.157) (0.275) (0.202) (0.165) (0.163) (0.136)
Obs 39 39 24 24 34 34 25 25 25 25

Below 25 -0.007 0.101 -0.043 -0.097 -0.103 -0.093 -0.104 -0.083 -0.088 -0.056
(0.071) (0.085) (0.113) (0.147) (0.077) (0.101) (0.093) (0.110) (0.084) (0.104)

Obs 93 93 78 78 105 105 81 81 88 88

Below 50 -0.075 -0.055 -0.092 -0.101 -0.099* -0.078 -0.113# -0.118* -0.102 -0.095
(0.051) (0.051) (0.062) (0.059) (0.055) (0.057) (0.065) (0.066) (0.067) (0.064)

Obs 197 197 191 191 198 198 171 171 181 181

Above 75 -0.165** -0.165* -0.058 -0.083 -0.031 -0.036 -0.063 -0.070 -0.014 -0.008
(0.074) (0.092) (0.066) (0.067) (0.056) (0.065) (0.055) (0.060) (0.059) (0.061)

Obs 94 94 86 86 98 98 93 93 104 104

Above 90 -0.302** -0.203 -0.016 -0.013 0.014 0.091 -0.075 0.021 -0.102 -0.031
(0.136) (0.157) (0.096) (0.172) (0.091) (0.199) (0.106) (0.224) (0.109) (0.174)

Obs 46 46 32 32 34 34 36 36 37 37

Panel B: Goals vs. Control
Below 10 0.063 -0.049 -0.217*** -0.284 0.010 0.019 0.058 0.054 0.044 -0.087

(0.130) (0.230) (0.072) (0.206) (0.128) (0.281) (0.127) (0.250) (0.136) (0.210)
Obs 39 39 36 36 41 41 33 33 33 33

Below 25 0.059 0.037 0.017 -0.026 -0.125*** -0.128** 0.001 -0.044 -0.022 -0.053
(0.075) (0.096) (0.075) (0.087) (0.041) (0.054) (0.072) (0.083) (0.062) (0.084)

Obs 94 94 102 102 112 112 88 88 97 97

Below 50 -0.027 -0.014 0.035 0.031 -0.020 -0.005 -0.007 -0.013 -0.019 -0.022
(0.024) (0.029) (0.055) (0.055) (0.037) (0.047) (0.045) (0.048) (0.038) (0.039)

Obs 204 204 213 213 203 203 195 195 195 195

Above 75 -0.053 -0.039 -0.067 -0.060 -0.023 -0.030 -0.049 -0.046 -0.012 -0.034
(0.070) (0.088) (0.057) (0.073) (0.062) (0.086) (0.061) (0.073) (0.072) (0.094)

Obs 120 120 114 114 109 109 124 124 118 118

Above 90 0.046 0.074 -0.205* -0.306 -0.007 -0.025 -0.088 -0.158* -0.073 -0.108
(0.082) (0.148) (0.103) (0.247) (0.090) (0.218) (0.070) (0.086) (0.076) (0.115)

Obs 59 59 41 41 42 42 49 49 49 49

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models run on the subsample of students with grades (showed on the columns)
above or below certain percentiles (showed on the rows). [For instance, Below 10 in columns (1)-(2) refers to the subsample of students
with first mid-term grades below the 10th percentile.] The dependent variable is a binary indicator equal to one if one considers
themselves able to overcome difficulties and zero otherwise. Odd numbered columns only include treatment indicators; even numbered
columns additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting whether
a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree) and tutor fixed effects.
Robust standard errors clustered by tutor are reported in parentheses. #, *, **, and *** denote significance at the 15%, 10%, 5%, and
1% level, respectively.
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Table B.12: Mechanism for Low-performing Students: Course Platform Accesses

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Control
Below 10 -0.260 -0.387 -0.081 -0.022 -0.149 -0.475 -0.194 -0.197 -0.126 -0.074

(0.292) (0.514) (0.115) (0.166) (0.243) (0.388) (0.138) (0.279) (0.182) (0.272)
Obs 58 58 42 42 51 51 40 40 45 45

Below 25 -0.038 -0.181 0.295 0.174 -0.101 0.008 0.045 0.059 0.180 0.221
(0.161) (0.266) (0.221) (0.214) (0.134) (0.147) (0.166) (0.155) (0.158) (0.170)

Obs 134 134 127 127 151 151 122 122 129 129

Below 50 0.170 0.118 0.413* 0.300* 0.024 0.071 0.306* 0.306** 0.266* 0.250#

(0.106) (0.141) (0.202) (0.147) (0.112) (0.104) (0.148) (0.143) (0.133) (0.152)
Obs 270 270 267 267 269 269 249 249 258 258

Above 75 0.144 0.152 -0.073 -0.019 0.547*** 0.559** 0.134 0.219 0.157 0.202
(0.200) (0.219) (0.144) (0.233) (0.152) (0.190) (0.220) (0.283) (0.179) (0.214)

Obs 106 106 108 108 122 122 110 110 125 125

Above 90 -0.230 -0.008 0.113 -0.149 0.251 -0.015 -0.145 -0.243 -0.053 -0.004
(0.298) (0.422) (0.239) (0.426) (0.162) (0.225) (0.100) (0.180) (0.108) (0.173)

Obs 48 48 40 40 38 38 45 45 45 45

Panel B: Goals vs. Control
Below 10 -0.141 -0.326 -0.065 -0.092 0.166 0.192 0.097 0.251 -0.017 0.066

(0.298) (0.629) (0.076) (0.117) (0.229) (0.208) (0.154) (0.238) (0.177) (0.204)
Obs 56 56 58 58 60 60 50 50 51 51

Below 25 -0.074 -0.084 -0.050 -0.052 0.207 0.165 0.070 0.178 0.131 0.184
(0.164) (0.232) (0.066) (0.074) (0.130) (0.126) (0.137) (0.145) (0.108) (0.117)

Obs 135 135 143 143 160 160 127 127 135 135

Below 50 -0.001 -0.033 -0.008 -0.029 0.100 0.064 0.093 0.107 0.059 0.049
(0.107) (0.128) (0.055) (0.053) (0.128) (0.133) (0.100) (0.093) (0.108) (0.112)

Obs 272 272 276 276 278 278 265 265 265 265

Above 75 0.116 0.077 0.060 0.048 0.340* 0.284# 0.067 0.065 0.041 -0.005
(0.136) (0.167) (0.113) (0.102) (0.173) (0.177) (0.121) (0.135) (0.146) (0.167)

Obs 142 142 146 146 130 130 152 152 146 146

Above 90 0.187 0.089 0.269 0.548 0.592* 0.576 0.140 0.257** 0.183 0.126
(0.229) (0.400) (0.201) (0.393) (0.309) (0.492) (0.178) (0.112) (0.199) (0.184)

Obs 64 64 55 55 45 45 61 61 58 58

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models run on the subsample of students with grades (showed on the
columns) above or below certain percentiles (showed on the rows). [For instance, Below 10 in columns (1)-(2) refers to the
subsample of students with first mid-term grades below the 10th percentile.] The dependent variable is the standardized number
of times one accessed the course platform during the intervention semester. Odd numbered columns only include treatment
indicators; even numbered columns additionally control for student characteristics (age, gender, dummies for countries of birth
groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an
Economics degree) and tutor fixed effects. Robust standard errors clustered by tutor are reported in parentheses. #, *, **,
and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.13: Mechanism for High-performing Students: Considers Oneself Happy

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Control
Below 10 -0.234 -0.206 -0.133 -0.567 -0.299 -0.053 -0.276 -0.356 -0.200 -0.315

(0.177) (0.268) (0.150) (0.399) (0.186) (0.338) (0.199) (0.337) (0.217) (0.393)
Obs 39 39 24 24 34 34 25 25 30 30

Below 50 0.036 0.046 0.004 0.021 0.028 0.053 -0.019 0.002 0.006 0.045
(0.075) (0.071) (0.061) (0.056) (0.066) (0.067) (0.080) (0.078) (0.079) (0.080)

Obs 197 197 191 191 198 198 171 171 181 181

Above 50 0.091 0.080 0.110 0.081 0.101 0.079 0.121 0.095 0.118* 0.102
(0.087) (0.100) (0.078) (0.090) (0.066) (0.082) (0.091) (0.109) (0.067) (0.081)

Obs 196 196 193 193 197 197 211 211 214 214

Above 75 0.053 0.108 0.106 0.067 0.087 0.053 0.061 0.001 0.088 0.020
(0.088) (0.115) (0.118) (0.144) (0.102) (0.142) (0.094) (0.124) (0.115) (0.140)

Obs 95 95 88 88 100 100 95 95 106 106

Above 90 0.151 0.198 -0.056 -0.092 -0.023 0.021 -0.122 -0.044 0.000 0.061
(0.147) (0.227) (0.111) (0.295) (0.148) (0.275) (0.157) (0.340) (0.133) (0.249)

Obs 46 46 33 33 35 35 37 37 38 38

Panel B: Goals vs. Control
Below 10 -0.284* -0.397* -0.204 -0.261 -0.048 -0.357 -0.292* -0.385# -0.100 -0.052

(0.145) (0.192) (0.166) (0.244) (0.150) (0.225) (0.141) (0.225) (0.190) (0.411)
Obs 39 39 36 36 41 41 33 33 33 33

Below 50 0.022 0.015 -0.021 0.012 -0.071 -0.031 -0.060 -0.022 -0.049 0.016
(0.045) (0.047) (0.061) (0.062) (0.055) (0.050) (0.047) (0.047) (0.058) (0.052)

Obs 204 204 213 213 203 203 195 195 195 195

Above 50 -0.031 -0.005 0.021 0.028 0.064 0.082 0.050 0.057 0.043 0.052
(0.072) (0.070) (0.070) (0.072) (0.055) (0.064) (0.066) (0.063) (0.055) (0.056)

Obs 223 223 208 208 226 226 224 224 234 234

Above 75 -0.018 0.029 -0.101 -0.081 0.069 0.107 0.009 0.048 0.067 0.103
(0.094) (0.097) (0.106) (0.110) (0.091) (0.115) (0.074) (0.084) (0.087) (0.092)

Obs 121 121 115 115 110 110 125 125 119 119

Above 90 0.138 0.022 -0.233 -0.324 0.039 -0.030 -0.051 -0.129 0.037 -0.001
(0.123) (0.153) (0.146) (0.185) (0.108) (0.142) (0.108) (0.147) (0.119) (0.150)

Obs 59 59 42 42 43 43 50 50 50 50

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models run on the subsample of students with grades (showed
on the columns) above or below certain percentiles (showed on the rows). [For instance, Below 10 in columns (1)-(2)
refers to the subsample of students with first mid-term grades below the 10th percentile.] The dependent variable is a
binary indicator equal to one if one considers themselves happy and zero otherwise. Odd numbered columns only include
treatment indicators; even numbered columns additionally control for student characteristics (age, gender, dummies for
countries of birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether a
student is enrolled in an Economics degree) and tutor fixed effects. Robust standard errors clustered by tutor are reported
in parentheses. #, *, **, and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.14: Mechanism for High-performing Students: Has 1,000+ Assignment
Points

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Control (for the ‘Above 50’ subsample)
Week 7 0.031 0.014 0.023* 0.020* 0.016 0.012 0.000 0.000 0.000 0.000

(0.025) (0.029) (0.011) (0.011) (0.010) (0.011) (0.000) (0.000) (0.000) (0.000)
Obs 262 262 252 252 262 262 267 267 276 276

Week 11 -0.000 -0.019 0.050 0.040 0.047# 0.040* 0.021 0.024 0.014 0.014
(0.067) (0.073) (0.038) (0.031) (0.029) (0.020) (0.016) (0.017) (0.009) (0.010)

Obs 262 262 252 252 262 262 267 267 276 276

Week 13 0.038 0.019 0.046 0.032 0.017 0.005 -0.004 0.007 -0.001 0.003
(0.074) (0.079) (0.055) (0.050) (0.034) (0.028) (0.017) (0.017) (0.015) (0.015)

Obs 262 262 252 252 262 262 267 267 276 276

Panel B: Goals vs. Control (for the ‘Above 50’ subsample)
Week 7 -0.024 -0.038# 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

(0.023) (0.024) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Obs 293 293 281 281 292 292 292 292 304 304

Week 11 -0.038 -0.070 0.004 -0.006 -0.009 -0.011 -0.008 -0.007 0.000 0.000
(0.056) (0.061) (0.015) (0.018) (0.008) (0.010) (0.008) (0.007) (0.000) (0.000)

Obs 293 293 281 281 292 292 292 292 304 304

Week 13 -0.026 -0.062 0.006 -0.008 -0.035 -0.039 -0.035* -0.034* -0.016 -0.019#

(0.049) (0.048) (0.030) (0.029) (0.026) (0.027) (0.018) (0.019) (0.013) (0.013)
Obs 293 293 281 281 292 292 292 292 304 304

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models run on the subsample of students with above-median
grades (showed on the columns) scoring above the 1,000 points threshold by a certain week (showed on the rows). [For
instance, Week 7 in columns (1)-(2) of Panel B refers to the subsample of students with above-median first mid-term
grades that accrue (or not) at least 1,000 assignment points by Week 7.] Odd numbered columns only include treatment
indicators; even numbered columns additionally control for student characteristics (age, gender, dummies for countries
of birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether a student
is enrolled in an Economics degree) and tutor fixed effects. Robust standard errors clustered by tutor are reported in
parentheses. #, *, **, and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.15: Effects on Assignment Progression, Age

1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Age <=19
Week 7 0.034 0.033 0.007 0.006 0.006 0.006 0.000 0.000 0.000 0.000

(0.024) (0.023) (0.011) (0.010) (0.007) (0.007) (0.000) (0.000) (0.000) (0.000)
Obs 324 324 324 324 324 324 324 324 324 324

Week 11 0.026 0.031 0.027 0.027 0.026* 0.024* 0.019* 0.017* 0.013 0.011
(0.043) (0.047) (0.018) (0.018) (0.013) (0.012) (0.010) (0.009) (0.009) (0.008)

Obs 324 324 324 324 324 324 324 324 324 324

Week 13 0.058 0.075# 0.061* 0.060* 0.027# 0.022 0.026** 0.025** 0.013 0.011
(0.049) (0.049) (0.033) (0.031) (0.016) (0.015) (0.010) (0.011) (0.009) (0.008)

Obs 324 324 324 324 324 324 324 324 324 324

Panel B: Age>19
Week 7 0.024* 0.011 0.008 0.005 0.008 0.005 0.000 0.000 0.000 0.000

(0.013) (0.013) (0.007) (0.005) (0.007) (0.005) (0.000) (0.000) (0.000) (0.000)
Obs 291 291 291 291 291 291 291 291 291 291

Week 11 0.029 0.021 0.008 0.004 0.023 0.019 0.008 0.006 0.000 0.000
(0.037) (0.030) (0.024) (0.022) (0.016) (0.014) (0.008) (0.007) (0.000) (0.000)

Obs 291 291 291 291 291 291 291 291 291 291

Week 13 0.085# 0.075* -0.022 -0.021 0.013 0.017 0.003 0.005 0.001 0.002
(0.048) (0.038) (0.035) (0.030) (0.028) (0.023) (0.014) (0.013) (0.010) (0.008)

Obs 291 291 291 291 291 291 291 291 291 291

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a binary
indicator equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise. The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for points
above 1,300, 1,600, 1,800, and 2,000. Odd numbered columns only include treatment indicators; even numbered columns
additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting
whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree)
and tutor fixed effects. Robust standard errors clustered by tutor are reported in parentheses. #, *, **, and *** denote
significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.16: Effects on Assignment Progression, Gender

1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Males
Week 7 0.038* 0.024 0.018* 0.016# 0.012 0.011 0.000 0.000 0.000 0.000

(0.019) (0.019) (0.009) (0.010) (0.008) (0.008) (0.000) (0.000) (0.000) (0.000)
Obs 351 351 351 351 351 351 351 351 351 351

Week 11 0.007 -0.010 0.015 0.005 0.024 0.019 0.012 0.013 0.012 0.013
(0.030) (0.024) (0.022) (0.019) (0.019) (0.017) (0.008) (0.009) (0.008) (0.009)

Obs 351 351 351 351 351 351 351 351 351 351

Week 13 0.075# 0.053 0.023 0.008 0.025 0.016 0.006 0.007 0.012 0.013
(0.044) (0.040) (0.028) (0.026) (0.023) (0.022) (0.010) (0.011) (0.008) (0.009)

Obs 351 351 351 351 351 351 351 351 351 351

Panel B: Females
Week 7 0.017 0.015 -0.007 -0.007 0.000 0.000 0.000 0.000 0.000 0.000

(0.026) (0.029) (0.007) (0.007) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Obs 264 264 264 264 264 264 264 264 264 264

Week 11 0.055 0.066 0.022 0.033 0.025# 0.031# 0.017 0.021 0.000 0.000
(0.059) (0.058) (0.027) (0.028) (0.015) (0.018) (0.012) (0.015) (0.000) (0.000)

Obs 264 264 264 264 264 264 264 264 264 264

Week 13 0.069 0.085 0.021 0.041 0.013 0.025 0.027# 0.036* 0.002 0.006
(0.075) (0.074) (0.048) (0.050) (0.027) (0.026) (0.018) (0.019) (0.011) (0.012)

Obs 264 264 264 264 264 264 264 264 264 264

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a binary
indicator equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise.
The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for
points above 1,300, 1,600, 1,800, and 2,000. Odd numbered columns only include treatment indicators; even numbered
columns additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy
denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics
degree) and tutor fixed effects. Robust standard errors clustered by tutor are reported in parentheses. #, *, **, and
*** denote significance at the 15%, 10%, 5%, and 1% level, respectively.

109



Table B.17: Effects on Assignment Progression, International status

1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: International Students
Week 7 0.042** 0.041** 0.001 0.001 0.006 0.006 0.000 0.000 0.000 0.000

(0.015) (0.016) (0.008) (0.008) (0.006) (0.006) (0.000) (0.000) (0.000) (0.000)
Obs 369 369 369 369 369 369 369 369 369 369

Week 11 0.030 0.044 -0.010 -0.010 0.007 0.006 0.006 0.006 0.006 0.006
(0.040) (0.045) (0.017) (0.017) (0.010) (0.012) (0.006) (0.006) (0.006) (0.006)

Obs 369 369 369 369 369 369 369 369 369 369

Week 13 0.075* 0.089** 0.001 -0.002 -0.001 -0.001 0.001 0.002 0.001 0.002
(0.037) (0.034) (0.028) (0.026) (0.019) (0.018) (0.008) (0.008) (0.008) (0.008)

Obs 369 369 369 369 369 369 369 369 369 369

Panel B: Domestic Students
Week 7 0.010 0.008 0.017# 0.015* 0.008 0.007 0.000 0.000 0.000 0.000

(0.030) (0.033) (0.010) (0.008) (0.008) (0.006) (0.000) (0.000) (0.000) (0.000)
Obs 246 246 246 246 246 246 246 246 246 246

Week 11 0.022 0.021 0.058* 0.062* 0.050* 0.051* 0.025* 0.025* 0.008 0.007
(0.059) (0.060) (0.033) (0.032) (0.025) (0.024) (0.013) (0.014) (0.008) (0.007)

Obs 246 246 246 246 246 246 246 246 246 246

Week 13 0.064 0.083 0.051 0.060 0.050* 0.054* 0.033** 0.039** 0.017 0.017
(0.062) (0.063) (0.044) (0.044) (0.028) (0.028) (0.013) (0.015) (0.012) (0.013)

Obs 246 246 246 246 246 246 246 246 246 246

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a binary indicator
equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise. The dependent
variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for points above 1,300,
1,600, 1,800, and 2,000. Odd numbered columns only include treatment indicators; even numbered columns additionally
control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting whether a student
is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree) and tutor fixed effects.
Robust standard errors clustered by tutor are reported in parentheses. #, *, **, and *** denote significance at the 15%,
10%, 5%, and 1% level, respectively.
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Table B.18: Effects on Assignment Progression, Degree

1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Business Degree
Week 7 0.024 0.018 0.009 0.009 0.008 0.005 0.000 0.000 0.000 0.000

(0.033) (0.036) (0.013) (0.014) (0.008) (0.005) (0.000) (0.000) (0.000) (0.000)
Obs 276 276 276 276 276 276 276 276 276 276

Week 11 0.037 0.032 0.020 0.017 0.032** 0.032* 0.032** 0.032* 0.016 0.015
(0.054) (0.056) (0.022) (0.019) (0.014) (0.015) (0.014) (0.015) (0.011) (0.012)

Obs 276 276 276 276 276 276 276 276 276 276

Week 13 0.079 0.093* 0.027 0.018 0.033* 0.033* 0.032** 0.032* 0.024* 0.022#

(0.052) (0.049) (0.035) (0.033) (0.017) (0.018) (0.014) (0.015) (0.013) (0.013)
Obs 276 276 276 276 276 276 276 276 276 276

Panel B: Non-business Degree
Week 7 0.033 0.017 0.006 0.001 0.006 0.001 0.000 0.000 0.000 0.000

(0.024) (0.022) (0.006) (0.002) (0.006) (0.002) (0.000) (0.000) (0.000) (0.000)
Obs 339 339 339 339 339 339 339 339 339 339

Week 11 0.020 -0.008 0.016 0.011 0.019 0.016 0.000 0.000 0.000 0.000
(0.051) (0.046) (0.028) (0.023) (0.018) (0.012) (0.000) (0.000) (0.000) (0.000)

Obs 339 339 339 339 339 339 339 339 339 339

Week 13 0.067 0.030 0.018 0.012 0.009 0.006 0.001 0.005 -0.006 -0.005
(0.051) (0.048) (0.038) (0.031) (0.028) (0.022) (0.009) (0.009) (0.006) (0.005)

Obs 339 339 339 339 339 339 339 339 339 339
Student Ch. X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a binary
indicator equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise. The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for points
above 1,300, 1,600, 1,800, and 2,000. Odd numbered columns only include treatment indicators; even numbered columns
additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting
whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree)
and tutor fixed effects. Robust standard errors clustered by tutor are reported in parentheses. #, *, **, and *** denote
significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.19: Effects on Other Course Grades, Age

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Age<=19
P10 -0.006 -0.015 0.386# 0.361* 0.064 0.041 0.120 0.116 -0.036 -0.033

(0.217) (0.227) (0.247) (0.212) (0.149) (0.138) (0.202) (0.202) (0.169) (0.167)
Obs 322 322 317 317 325 325 314 314 325 325

P25 -0.058 -0.058 0.001 -0.013 -0.078 -0.069 -0.176 -0.185 -0.062 -0.046
(0.153) (0.163) (0.203) (0.231) (0.140) (0.144) (0.193) (0.211) (0.158) (0.158)

Obs 322 322 317 317 325 325 314 314 325 325

P50 -0.082 -0.105 -0.145 -0.193 -0.153 -0.201 -0.159 -0.192 -0.116 -0.165
(0.132) (0.145) (0.145) (0.164) (0.172) (0.155) (0.161) (0.151) (0.140) (0.147)

Obs 322 322 317 317 325 325 314 314 325 325

P75 -0.328** -0.348*** -0.247** -0.291** -0.109 -0.141 -0.309** -0.319** -0.101 -0.135
(0.134) (0.123) (0.125) (0.129) (0.195) (0.207) (0.124) (0.141) (0.156) (0.163)

Obs 322 322 317 317 325 325 314 314 325 325

P90 -0.408** -0.416*** -0.188* -0.195* -0.309* -0.325** -0.303** -0.304** -0.288** -0.298**
(0.162) (0.160) (0.109) (0.107) (0.162) (0.164) (0.132) (0.138) (0.130) (0.142)

Obs 322 322 317 317 325 325 314 314 325 325

Panel B: Age>19
P10 0.085 0.111 0.272# 0.293* 0.217 0.236 0.189 0.130 0.145 0.097

(0.213) (0.222) (0.175) (0.176) (0.174) (0.172) (0.186) (0.204) (0.201) (0.194)
Obs 291 291 290 290 293 293 288 288 293 293

P25 0.039 0.035 0.190 0.176 0.204 0.218 0.133 0.114 0.173 0.135
(0.173) (0.183) (0.172) (0.215) (0.176) (0.171) (0.159) (0.169) (0.143) (0.142)

Obs 291 291 290 290 293 293 288 288 293 293

P50 -0.122 -0.130 0.082 0.135 -0.106 -0.069 0.096 0.132 0.030 0.034
(0.154) (0.157) (0.166) (0.175) (0.164) (0.177) (0.154) (0.167) (0.164) (0.185)

Obs 291 291 290 290 293 293 288 288 293 293

P75 -0.133 -0.127 -0.138 -0.041 0.095 0.127 0.000 0.069 -0.013 0.033
(0.160) (0.170) (0.160) (0.178) (0.162) (0.172) (0.192) (0.194) (0.169) (0.147)

Obs 291 291 290 290 293 293 288 288 293 293

P90 -0.015 0.026 -0.018 0.062 0.197 0.188 0.062 0.135 -0.023 -0.012
(0.146) (0.147) (0.132) (0.142) (0.181) (0.190) (0.152) (0.168) (0.161) (0.183)

Obs 291 291 290 290 293 293 288 288 293 293

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each column presents estimates from separate UQR models. Pi represents the UQR result at ith percentile. The dependent variable
in column (1)-(2) is the standardized first mid-term grade. The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer
to the same outcome formulations for the second mid-term, final exam, weighted average exam, and overall course grades. Odd numbered
columns only include treatment indicators; even numbered columns additionally control for student characteristics (age, gender, dummies for
countries of birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in
an Economics degree) and tutor fixed effects. Bootstrapped standard errors with 200 replications are reported in parentheses. #, *, **, and
*** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.20: Effects on Other Course Grades, Gender

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Males
P10 0.049 -0.009 0.362** 0.283* 0.048 -0.025 0.265 0.232 0.110 0.007

(0.170) (0.190) (0.165) (0.160) (0.158) (0.167) (0.201) (0.198) (0.175) (0.191)
Obs 350 350 346 346 354 354 342 342 354 354

P25 0.027 0.021 0.378* 0.318# 0.034 -0.019 0.243 0.202 0.142 0.105
(0.165) (0.186) (0.193) (0.199) (0.153) (0.169) (0.160) (0.172) (0.138) (0.144)

Obs 350 350 346 346 354 354 342 342 354 354

P50 0.015 0.035 0.003 -0.011 -0.156 -0.193 0.048 0.016 0.016 -0.017
(0.133) (0.114) (0.164) (0.159) (0.157) (0.164) (0.157) (0.151) (0.159) (0.156)

Obs 350 350 346 346 354 354 342 342 354 354

P75 -0.143 -0.125 -0.164 -0.135 0.179 0.183 -0.088 -0.054 -0.023 -0.036
(0.148) (0.136) (0.132) (0.122) (0.166) (0.172) (0.144) (0.164) (0.123) (0.140)

Obs 350 350 346 346 354 354 342 342 354 354

P90 -0.153 -0.106 -0.090 -0.029 0.066 0.005 -0.022 0.004 0.010 0.010
(0.131) (0.144) (0.138) (0.136) (0.149) (0.150) (0.132) (0.155) (0.135) (0.130)

Obs 350 350 346 346 354 354 342 342 354 354

Panel B: Females
P10 -0.147 -0.018 0.315 0.434 0.147 0.241 0.129 0.236 0.191 0.258

(0.273) (0.309) (0.258) (0.269) (0.165) (0.179) (0.199) (0.249) (0.175) (0.187)
Obs 263 263 261 261 264 264 260 260 264 264

P25 -0.120 -0.017 -0.137 -0.060 -0.019 0.061 -0.198 -0.136 -0.023 0.024
(0.168) (0.167) (0.202) (0.220) (0.160) (0.178) (0.192) (0.229) (0.167) (0.169)

Obs 263 263 261 261 264 264 260 260 264 264

P50 -0.253 -0.202 -0.167 -0.095 -0.145 -0.095 -0.133 -0.013 -0.236 -0.128
(0.157) (0.166) (0.184) (0.167) (0.159) (0.179) (0.185) (0.193) (0.169) (0.160)

Obs 263 263 261 261 264 264 260 260 264 264

P75 -0.442*** -0.404** -0.247 -0.265 -0.109 -0.046 -0.337** -0.319* -0.144 -0.095
(0.157) (0.177) (0.157) (0.168) (0.196) (0.225) (0.169) (0.190) (0.163) (0.152)

Obs 263 263 261 261 264 264 260 260 264 264

P90 -0.398*** -0.408** -0.187 -0.198 -0.374* -0.302 -0.359*** -0.353** -0.450*** -0.419**
(0.152) (0.168) (0.123) (0.133) (0.215) (0.224) (0.122) (0.146) (0.149) (0.162)

Obs 263 263 261 261 264 264 260 260 264 264

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each column presents estimates from separate UQR models. Pi represents the UQR result at ith percentile. The dependent variable
in column (1)-(2) is the standardized first mid-term grade. The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer
to the same outcome formulations for the second mid-term, final exam, weighted average exam, and overall course grades. Odd numbered
columns only include treatment indicators; even numbered columns additionally control for student characteristics (age, gender, dummies
for countries of birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled
in an Economics degree) and tutor fixed effects. Bootstrapped standard errors with 200 replications are reported in parentheses. #, *, **,
and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.21: Effects on Other course Grades, International status

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: International
P10 0.056 0.083 0.490*** 0.448** -0.024 -0.032 0.237 0.180 0.126 0.075

(0.168) (0.157) (0.169) (0.177) (0.205) (0.193) (0.177) (0.193) (0.165) (0.175)
Obs 370 370 368 368 371 371 367 367 371 371

P25 -0.032 0.006 0.126 0.084 0.113 0.143 0.128 0.142 0.120 0.164
(0.156) (0.150) (0.181) (0.173) (0.130) (0.140) (0.156) (0.153) (0.119) (0.121)

Obs 370 370 368 368 371 371 367 367 371 371

P50 -0.043 -0.046 0.052 0.107 -0.033 0.027 -0.006 0.047 -0.020 0.032
(0.117) (0.137) (0.154) (0.148) (0.138) (0.139) (0.147) (0.169) (0.131) (0.126)

Obs 370 370 368 368 371 371 367 367 371 371

P75 -0.251* -0.250* -0.172 -0.156 -0.024 0.003 -0.170 -0.145 -0.073 -0.040
(0.139) (0.139) (0.146) (0.147) (0.137) (0.143) (0.156) (0.136) (0.145) (0.147)

Obs 370 370 368 368 371 371 367 367 371 371

P90 -0.232* -0.200 -0.277** -0.224* 0.060 0.114 -0.199 -0.128 -0.177 -0.119
(0.140) (0.155) (0.117) (0.124) (0.168) (0.143) (0.135) (0.136) (0.133) (0.133)

Obs 370 370 368 368 371 371 367 367 371 371

Panel B: Domestic
P10 -0.098 -0.199 0.165 0.094 -0.015 -0.009 -0.185 -0.308 -0.180 -0.270

(0.298) (0.311) (0.258) (0.231) (0.174) (0.175) (0.225) (0.243) (0.206) (0.206)
Obs 243 243 239 239 247 247 235 235 247 247

P25 0.022 -0.046 -0.267 -0.279 -0.064 -0.079 0.028 -0.021 0.051 -0.004
(0.184) (0.174) (0.225) (0.234) (0.213) (0.223) (0.222) (0.262) (0.192) (0.206)

Obs 243 243 239 239 247 247 235 235 247 247

P50 -0.046 -0.105 -0.249 -0.267* -0.251 -0.240 -0.164 -0.158 -0.199 -0.200
(0.162) (0.164) (0.165) (0.158) (0.216) (0.215) (0.169) (0.185) (0.163) (0.169)

Obs 243 243 239 239 247 247 235 235 247 247

P75 -0.259* -0.294* -0.028 -0.022 -0.122 -0.131 -0.238* -0.261# -0.238 -0.245
(0.144) (0.165) (0.128) (0.127) (0.177) (0.182) (0.144) (0.163) (0.167) (0.196)

Obs 243 243 239 239 247 247 235 235 247 247

P90 -0.043 -0.070 -0.001 0.011 0.017 0.008 -0.156 -0.178 -0.075 -0.110
(0.178) (0.175) (0.121) (0.127) (0.171) (0.197) (0.154) (0.183) (0.173) (0.188)

Obs 243 243 239 239 247 247 235 235 247 247

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each column presents estimates from separate UQR models. Pi represents the UQR result at ith percentile. The
dependent variable in column (1)-(2) is the standardized first mid-term grade. The dependent variables in columns (3)-(4), (5)-
(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second mid-term, final exam, weighted average exam, and
overall course grades. Odd numbered columns only include treatment indicators; even numbered columns additionally control
for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting whether a student is enrolled
full-time, and a dummy denoting whether a student is enrolled in an Economics degree) and tutor fixed effects. Bootstrapped
standard errors with 200 replications are reported in parentheses. #, *, **, and *** denote significance at the 15%, 10%, 5%,
and 1% level, respectively.
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Table B.22: Effects on Exam Grades, Degree

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Business Degree
P10 0.180 0.170 0.314 0.280 0.032 -0.047 0.266 0.234 0.086 -0.015

(0.224) (0.245) (0.229) (0.238) (0.149) (0.156) (0.251) (0.214) (0.170) (0.184)
Obs 276 276 271 271 277 277 270 270 277 277

P25 0.033 -0.002 0.064 -0.023 -0.003 -0.043 0.001 -0.064 0.089 0.073
(0.148) (0.164) (0.251) (0.244) (0.162) (0.173) (0.150) (0.170) (0.144) (0.135)

Obs 276 276 271 271 277 277 270 270 277 277

P50 -0.102 -0.182 0.013 -0.012 -0.199 -0.268* -0.134 -0.160 -0.126 -0.208
(0.145) (0.151) (0.147) (0.164) (0.150) (0.157) (0.157) (0.181) (0.139) (0.167)

Obs 276 276 271 271 277 277 270 270 277 277

P75 -0.285** -0.319** -0.359*** -0.431*** -0.062 -0.152 -0.374** -0.457*** -0.142 -0.232
(0.129) (0.130) (0.131) (0.131) (0.164) (0.169) (0.145) (0.138) (0.147) (0.154)

Obs 276 276 271 271 277 277 270 270 277 277

P90 -0.286* -0.346** -0.291** -0.338** -0.175 -0.186 -0.211* -0.233# -0.162 -0.176
(0.146) (0.133) (0.135) (0.153) (0.206) (0.195) (0.123) (0.146) (0.147) (0.176)

Obs 276 276 271 271 277 277 270 270 277 277

Panel B: Non-business Degree
P10 0.047 0.070 0.228 0.264 0.086 0.153 0.089 0.146 0.070 0.098

(0.197) (0.226) (0.190) (0.198) (0.170) (0.176) (0.165) (0.197) (0.160) (0.179)
Obs 337 337 336 336 341 341 332 332 341 341

P25 -0.075 -0.086 0.127 0.046 0.093 0.145 0.162 0.176 0.088 0.119
(0.157) (0.174) (0.196) (0.216) (0.155) (0.159) (0.164) (0.187) (0.140) (0.159)

Obs 337 337 336 336 341 341 332 332 341 341

P50 -0.121 -0.185 -0.047 -0.080 -0.009 -0.068 -0.038 -0.085 0.082 0.030
(0.140) (0.149) (0.182) (0.159) (0.207) (0.173) (0.181) (0.172) (0.162) (0.159)

Obs 337 337 336 336 341 341 332 332 341 341

P75 -0.156 -0.160 -0.131 -0.112 0.076 0.010 -0.059 -0.054 0.009 -0.063
(0.163) (0.162) (0.146) (0.157) (0.162) (0.176) (0.178) (0.169) (0.149) (0.173)

Obs 337 337 336 336 341 341 332 332 341 341

P90 -0.220 -0.151 0.041 0.117 -0.011 -0.067 -0.101 -0.079 -0.084 -0.122
(0.148) (0.162) (0.116) (0.124) (0.148) (0.180) (0.141) (0.167) (0.141) (0.166)

Obs 337 337 336 336 341 341 332 332 341 341

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each column presents estimates from separate UQR models. Pi represents the UQR result at ith percentile. The dependent
variable in column (1)-(2) is the standardized first mid-term grade. The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and
(9)-(10) refer to the same outcome formulations for the second mid-term, final exam, weighted average exam, and overall course grades.
Odd numbered columns only include treatment indicators; even numbered columns additionally control for student characteristics (age,
gender, dummies for countries of birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether
a student is enrolled in an Economics degree) and tutor fixed effects. Bootstrapped standard errors with 200 replications are reported in
parentheses. #, *, **, and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.23: Placebo Treatment Effects
Panel A: Number of Assignment Points

1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Week 7 0.003 -0.002 -0.000 0.001 0.003 0.004 0.000 0.000 0.000 0.000
(0.014) (0.017) (0.005) (0.005) (0.003) (0.004) (0.000) (0.000) (0.000) (0.000)

Obs 591 591 591 591 591 591 591 591 591 591

Week 11 0.016 0.012 -0.003 -0.008 0.007 0.005 0.007 0.007 0.003 0.004
(0.026) (0.032) (0.012) (0.013) (0.005) (0.005) (0.007) (0.008) (0.003) (0.004)

Obs 591 591 591 591 591 591 591 591 591 591

Week 13 -0.008 -0.009 -0.014 -0.023 0.003 -0.001 -0.010 -0.013 -0.007 -0.009
(0.031) (0.033) (0.016) (0.016) (0.013) (0.013) (0.011) (0.012) (0.008) (0.009)

Obs 591 591 591 591 591 591 591 591 591 591

Panel B: Other Course Grades
Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall Course

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Grade -0.023 0.041 -0.035 0.031 0.008 0.057 -0.024 0.046 -0.010 0.050
(0.070) (0.097) (0.075) (0.074) (0.072) (0.086) (0.069) (0.090) (0.065) (0.082)

Obs 588 588 580 580 593 593 575 575 593 593

Panel C: Other Course Grades, Non-linearities
P10 0.111 0.271 -0.276** -0.218 0.080 0.199 -0.030 0.077 0.020 0.127

(0.168) (0.213) (0.126) (0.134) (0.124) (0.134) (0.157) (0.155) (0.145) (0.143)
Obs 588 588 580 580 593 593 575 575 593 593

P25 0.066 0.135 -0.191 -0.114 0.014 0.056 -0.032 0.065 0.033 0.105
(0.120) (0.121) (0.136) (0.144) (0.123) (0.130) (0.117) (0.120) (0.107) (0.114)

Obs 588 588 580 580 593 593 575 575 593 593

P50 -0.019 0.033 0.082 0.161 -0.014 0.010 0.035 0.084 0.005 0.022
(0.119) (0.111) (0.115) (0.119) (0.123) (0.116) (0.118) (0.129) (0.119) (0.111)

Obs 588 588 580 580 593 593 575 575 593 593

P75 -0.096 -0.043 0.060 0.126 -0.023 0.003 -0.031 0.003 -0.048 -0.031
(0.096) (0.110) (0.100) (0.095) (0.112) (0.109) (0.099) (0.102) (0.103) (0.102)

Obs 588 588 580 580 593 593 575 575 593 593

P90 0.011 0.023 -0.029 0.017 -0.047 -0.000 -0.007 0.031 0.012 0.055
(0.103) (0.109) (0.092) (0.085) (0.114) (0.130) (0.099) (0.097) (0.110) (0.098)

Obs 588 588 580 580 593 593 575 575 593 593

Student
Ch.

X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Panel A: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a
binary indicator equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise.
The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for points
above 1,300, 1,600, 1,800, and 2,000. Panel B-C: Each column presents estimates from separate OLS (Panel B) and
UQR (Panel C) models. Pi represents the UQR result at ith percentile. The dependent variable in column (1)-(2) is the
standardized first mid-term grade. The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the
same outcome formulations for the second mid-term, final exam, weighted average exam, and overall course grades. Data
is generated as follows: First, I create a random variable; next I use it to sort the dataset and then I assign observations to
placebo treatment groups. Odd numbered columns only include treatment indicators; even numbered columns additionally
control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting whether a student
is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree) and tutor fixed effects.
Robust standard errors clustered by tutor are reported in parentheses for Panel A and Panel B. Bootstrapped standard
errors with 200 replications are reported in parentheses in Panel C. *, **, and *** denote significance at the 10%, 5%, and
1% level, respectively.
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Table B.24: Treatment Effects, Ability and Tutorial Fixed Effects
Panel A: Number of Assignment Points

1,000+ points 1,300+ points 1,600+ points 1,800+ points 2,000+ points

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Week 7 0.027* 0.026* 0.005 0.007 0.006# 0.007# 0.000 0.000 0.000 0.000
(0.015) (0.014) (0.006) (0.007) (0.004) (0.005) (0.000) (0.000) (0.000) (0.000)

Obs 615 615 615 615 615 615 615 615 615 615
Week 11 0.027 0.028 0.017 0.018 0.022# 0.024* 0.009* 0.013** 0.004 0.006

(0.034) (0.032) (0.016) (0.017) (0.013) (0.013) (0.005) (0.006) (0.003) (0.004)
Obs 615 615 615 615 615 615 615 615 615 615

Week 13 0.069* 0.074* 0.026 0.022 0.023 0.020 0.013** 0.015** 0.006 0.007
(0.035) (0.037) (0.024) (0.029) (0.018) (0.019) (0.005) (0.007) (0.005) (0.006)

Obs 615 615 615 615 615 615 615 615 615 615

Panel B: Other Course Grades
Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall Course

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Grade -0.121** -0.096** 0.014 -0.002 -0.022 -0.026 -0.043 -0.042 -0.059 -0.055
(0.047) (0.044) (0.082) (0.087) (0.080) (0.074) (0.064) (0.059) (0.072) (0.066)

Obs 613 613 607 607 618 618 602 602 618 618

Panel C: Other Course Grades, Non-linearities

P10 0.022 0.032 0.252* 0.270** 0.098 0.109 0.163 0.169 0.091 0.091
(0.164) (0.158) (0.143) (0.136) (0.122) (0.118) (0.140) (0.135) (0.138) (0.126)

Obs 613 613 607 607 618 618 602 602 618 618
P25 -0.108 -0.043 0.132 0.128 0.024 0.014 -0.014 0.009 0.046 0.056

(0.133) (0.122) (0.151) (0.138) (0.119) (0.115) (0.127) (0.133) (0.114) (0.105)
Obs 613 613 607 607 618 618 602 602 618 618
P50 -0.085 -0.063 -0.065 -0.094 -0.103 -0.114 -0.032 -0.030 -0.083 -0.079

(0.105) (0.100) (0.120) (0.114) (0.132) (0.114) (0.122) (0.121) (0.121) (0.111)
Obs 613 613 607 607 618 618 602 602 618 618
P75 -0.211** -0.228** -0.198** -0.255*** 0.025 0.015 -0.153# -0.191* -0.030 -0.061

(0.098) (0.104) (0.094) (0.098) (0.127) (0.123) (0.104) (0.110) (0.104) (0.103)
Obs 613 613 607 607 618 618 602 602 618 618
P90 -0.248*** -0.244** -0.079 -0.098 -0.094 -0.099 -0.131 -0.144# -0.111 -0.108

(0.093) (0.101) (0.085) (0.087) (0.116) (0.116) (0.104) (0.095) (0.107) (0.106)
Obs 613 613 607 607 618 618 602 602 618 618

Student Ch. X X X X X X X X X X
Tutor FE X X X X X X X X X X

Tutorial FE X X X X X X X X X X
Prior Ability X X X X X X X X X X

Notes: Panel A: Each row presents estimates from separate OLS models. The dependent variable in column (1)-(2) is a binary
indicator equal to one if a student’s online assignment points by a certain week are above 1,000 and zero otherwise. The dependent
variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for points above 1,300, 1,600, 1,800,
and 2,000. Panel B-C: Each column presents estimates from separate OLS (Panel B) and UQR (Panel C) models. Pi in Panel C
represents the UQR result at ith percentile. The dependent variable in column (1)-(2) is the standardized first mid-term grade. The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second mid-term,
final exam, weighted average exam, and overall course grades. Odd numbered columns only include treatment indicators; even numbered
columns additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting whether
a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree) and tutor fixed effects.
Robust standard errors clustered by tutor are reported in parentheses for Panel A and Panel B . Bootstrapped standard errors with 200
replications are reported in parentheses in Panel C. #, *, **, and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.
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Table B.25: Effects on Other Course Grades, CQR

Week 6 Exam Week 10 Exam Final Exam Weighted Av. Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

P10 0.000 -0.028 0.000 -0.028 0.314** 0.420** 0.314*** 0.420*** 0.269 0.058 0.269 0.058 0.132 0.114 0.132*** 0.114*** 0.079 -0.020 0.079*** -0.020
(0.144) (0.110) (0.034) (.) (0.155) (0.180) (0.007) (0.046) (0.181) (0.159) (.) (.) (0.166) (0.172) (0.019) (0.024) (0.182) (0.179) (0.030) (0.050)

Obs 613 613 613 613 607 607 607 607 618 618 618 618 602 602 602 602 618 618 618 618

P25 0.000 -0.124 0.000 -0.124** 0.235* 0.054 0.235*** 0.054 0.000 0.013 0.000 0.013 0.049 0.160 0.049*** 0.160*** 0.079 0.110 0.079*** 0.110
(0.081) (0.095) (0.030) (0.061) (0.127) (0.157) (0.061) (.) (0.103) (0.133) (0.068) (0.044) (0.097) (0.125) (0.001) (0.021) (0.094) (0.095) (0.014) (.)

Obs 613 613 613 613 607 607 607 607 618 618 618 618 602 602 602 602 618 618 618 618

P50 -0.083 -0.041 -0.083*** -0.041*** -0.078 -0.078 -0.078*** -0.078*** -0.135 -0.135 -0.135*** -0.135** -0.042 -0.010 -0.042*** -0.010*** -0.118** -0.010 -0.118*** -0.010
(0.069) (0.071) (0.013) (0.001) (0.097) (0.080) (0.012) (0.007) (0.091) (0.093) (0.027) (0.066) (0.086) (0.114) (0.001) (0.001) (0.059) (0.051) (0.018) (0.009)

Obs 613 613 613 613 607 607 607 607 618 618 618 618 602 602 602 602 618 618 618 618

P75 -0.249*** -0.249** -0.249*** -0.249*** -0.157 -0.071 -0.157*** -0.071*** 0.000 0.000 0.000 0.000 -0.201*** -0.197** -0.201*** -0.197*** -0.098 -0.105 -0.098*** -0.105***
(0.069) (0.121) (0.008) (0.024) (0.108) (0.121) (0.040) (0.002) (0.108) (0.105) (0.017) (0.012) (0.070) (0.092) (0.000) (0.017) (0.098) (0.082) (0.022) (0.010)

Obs 613 613 613 613 607 607 607 607 618 618 618 618 602 602 602 602 618 618 618 618

P90 -0.249** -0.249*** -0.249*** -0.249*** -0.078 -0.169* -0.078*** -0.169 0.000 -0.124 0.000 -0.124*** -0.146 -0.292*** -0.146*** -0.292*** -0.197** -0.197** -0.197*** -0.197***
(0.104) (0.085) (0.040) (0.025) (0.078) (0.089) (0.002) (.) (0.065) (0.133) (0.043) (0.029) (0.102) (0.087) (0.020) (0.024) (0.097) (0.088) (0.001) (0.025)

Obs 613 613 613 613 607 607 607 607 618 618 618 618 602 602 602 602 618 618 618 618

Student Ch. X X X X X X X X X X X X X X X X X X X X
Tutor FE X X X X X X X X X X X X X X X X X X X X

Tutor clustering X X X X X X X X X X X X X X X X X X X X
Tutorial clustering X X X X X X X X X X X X X X X X X X X X

Notes: Each column presents estimates from separate Conditional Quantile Regression (CQR) models. Pi represents the CQR result at ith percentile. The dependent variable in column (1)-(2) is the standardized first mid-term grade. The dependent variables in columns (3)-(4), (5)-(6),
(7)-(8), and (9)-(10) refer to the same outcome formulations for the second mid-term, final exam, weighted average exam, and overall course grades. Odd numbered columns only include treatment indicators; even numbered columns additionally control for student characteristics (age,
gender, dummies for countries of birth groups, a dummy denoting whether a student is enrolled full-time, and a dummy denoting whether a student is enrolled in an Economics degree) and tutor fixed effects. Bootstrapped standard errors with 200 replications are reported in parentheses
in. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table B.26: Full Assignment Completion

Sample Size 100% Completions (#) 100% Completion Rate (%)
(1) (2) (3)

Social Goals 288 280 97.222

Goals 330 324 98.182

Control 272 270 99.265

Notes: Each column shows the number of students belonging to each treatment group, the
number of students achieving 100% in the online assignment by the end of the semester, and
the corresponding 100% assignment completion rate.
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Chapter 3

(High-performing) Women Hate

Ranks and Men Like Leagues:

Evidence From a Field

Experiment1

3.1 Introduction

Gender differences in performances is a topic of general social concern. Despite

worldwide efforts in promoting equal opportunities to people of all genders, gender

differences prevail in the labor market. The International Labor Organisation (ILO,

2019) reports a 19% mean hourly gender pay gap worldwide last year. In a 2017

survey covering 142 countries and more than 100,000 adults, ILO joint with Gallup

finds that 70 percent of women prefer to work at paid jobs instead of staying at home

(ILO-Gallup, 2017). However, only 45.3% of women are found to have a job in 2018

(Beghini et al., 2019). The contrast between the proportion of women reporting a

preference to work and the actual employment rate demonstrates that the gender

gap is still a serious problem. Women are even less represented in leadership roles

1This chapter was jointly developed with Isabella Dobrescu, Gigi Foster, and Alberto Motta.
All four of us were involved in all stages from formulating the research questions, through designing
the experiment, to writing up the draft. I played a major role in analysing the data and writing
up the draft.
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where merely 27.1% of leaders or managers are female and this ratio has barely

changed over the past 27 years (Beghini et al., 2019). Some literature has found that

maintaining a gender diversity in top management teams relates to better financial

performance or helps to resolve stakeholder conflicts (Opstrup and Villadsen, 2015;

Adams et al., 2011).2

Education is one of the key channels through which human capital accumulates

and manifests itself (Bertocchi and Bozzano, 2019). This makes education a powerful

way to prevent and mitigate gender gaps in the labor market. Despite its existence,

gender inequality in education has been alleviated quantitatively around the world

(World Bank, 2019). According to the World Bank, females had a net3 secondary

enrolment rate of 66% in 2017, identical to that of males. As for tertiary education,

the gross enrolment ratio of females is 40%, slightly higher than the 36% for males

(World Bank, 2019). While the quantitative mitigation of the gender inequality gap

is noted, the qualitative gender gap is still of great concern. For example, only fewer

than one-third of the female student population in higher education choose STEM

fields of study, and merely a quarter of students in tertiary engineering and related

fields are female.4 Lacking women in the related education pipeline, technology

or engineering entities can suffer from a lack of women’s perspective which hinders

their long-run development (Goy et al., 2018). Moreover, researches have shown that

females’ performance worsens as competition becomes more intense (Niederle and

Vesterlund, 2011). When competition is mild, females are as likely as similar-ability

males to be admitted to selective universities, yet females are substantially less likely

to be admitted if competition in the selection process becomes more intense (Jurajda

and Münich, 2011). The persistent gender gap in the global labor market and in

education, as well as the commonly observed difference in each gender’s attitudes

towards competition, motivates this chapter’s focus on the mechanism underpinning

the gender differences found in Chapter 2.

In Chapter 2, I find that the relative performance information provided in the

intervention implemented in a large first-year university course mostly motivated

men, but not women, to overachieve. The reason for this could be that relative

2In a more recent paper, Adams (2016) notes that more evidence needs to be collected to better
understand the benefits of diversifying top management teams.

3The World Bank calculates net enrolment ratio as one that only includes children of official
school age, excluding over- or under-age children.

4Global Education Monitoring Report Team [541] (2020)
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performance information significantly affects only men, not women. However, while

there was no overachievement effect for women, women’s final marks in the course

seems to have been negatively affected, while men’s exhibit a positive effect. This

pattern by gender calls for deeper investigation.

Using the same experimental data as used in the previous chapter, in this chap-

ter I investigate the effect of relative performance information, information about

leagues and milestones, on the academic performance of men and women respec-

tively. As it turns out, females and males are strongly different in their response

to the interventions. On the one hand, females are significantly negatively affected

(0.19 SDs lower first midterm grade) by the relative performance information, with

high-performing females being the most negatively affected (0.28 SDs lower overall

course grade) group. High-performing females’ exam grades and course grades are

significantly lower than their female counterparts who do not have access to rela-

tive performance information. On the other hand, males are significantly positively

affected (0.26 SDs higher overall course grade) by the league information and the

increase appears homogeneous along the grade distributions. I explore additional

measures recorded by the software logs to further untangle the underlying mecha-

nisms for each gender. High-performing females who have access to relative per-

formance information report feeling less able to overcome difficulties, compared to

their female counterparts without the access. Males shown this information exhibit

an increase in effort in the online assignment5, which may in turn be responsible for

the uptick in their marks.

These results are robust to all the alternative specifications utilized in the pre-

vious chapter: i) controlling for tutorial fixed effects instead of tutor fixed effects;

ii) clustering standard errors by tutorials instead of tutors; and iii) controlling for

imputed ability. Additionally, given the difference between procrastinators and non-

procrastinators that emerge in the previous chapter, I construct an alternative pro-

crastination variable (i.e., procrastination level), treating procrastination as an con-

tinuous variable (a detailed explanation is in Section 3.3). The variable remains

exogenous to the treatment interventions, in the sense that the procrastination level

is captured before a student is treated, since a student cannot be treated until she

logs into the online software. I find that procrastination levels strongly negatively

5‘Online assignment’ in this chapter refers to the same educational software, as mentioned
in Chapter 2, that provided students with an online database of questions linked to the course
textbook.
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correlate with students’ course grades. In other words, the later a student starts ac-

cessing the online assignment, the worse his exam grades are, which is unsurprising.

However, all results on the impact of the treatment intervention remain robust.

I also investigate heterogeneous effects within each gender across several dimen-

sions of longstanding research interests, namely country of birth, field of study, and

ability. Additionally, I investigate whether effect heterogeneity within each gender

is related to procrastination level. For country of birth, I compare Chinese students

(47% of the whole sample) with native Australian students (28% of the sample),

the two largest ethnic groups6 in this course and in other Australian universities in

general (Foster, 2012). I find that Australian males who have access to relative per-

formance information achieve significantly higher second midterm marks (0.21 SDs),

whereas Chinese males who have access to relative performance information achieve

significantly lower marks (0.34 SDs) in their final exam, compared to their same-

ethnicity peers who are exposed only to the milestone-referenced league information.

Turning to major, when access to relative performance information is layered with

access to leagues information, business-majored males earn significantly higher (0.30

SDs) average exam grades compared to their same-major male counterparts in the

control condition. Interestingly, no statistically significant effect on overall course

grades is found for females in any subgroup defined by country of birth or field of

study. After controlling for ability, females who have access to both the relative

performance information and the league information perform worse (0.30 SDs) in

the first midterm than females without access to either type of information. Males

with access to the league information, regardless of availability of the relative per-

formance information, perform substantially better (0.67-0.84 SDs, equivalent to an

increase of around 10 marks out of 100) in four out of the five course outcomes mod-

elled than males in the control condition, after ability is controlled. Interestingly,

if procrastination level is controlled instead, only females who have access to both

the relative performance information and the league information suffer a negative

impact on their performance compared to their female counterparts in the other

conditions.

In what follows, I discuss these gender-specific results in greater detail with

statistical evidence and explore the underlying mechanisms for the main results.

6They sum up to 75% of the sample. The third largest country of birth in the sample is
Indonesia with merely 40 students.
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Finally, I compare the findings in this chapter with the findings in the previous

chapter and discuss how the gender-specific results resonate with the overall results.

3.2 Literature Review

Bettering understanding of what motivates gender differences is a primary step

towards eliminating gender gap. Researches have found that males and females se-

lect differently into competitive environments and perform differently when exposed

to competitions. In their seminal paper, Niederle and Vesterlund (2007) explore

the female and the male’s willingness to opt in competitions in a laboratory ex-

periment. Controlling for attitudes and beliefs toward competitions, they find that

low-performing males over compete while high-performing females under compete.

Moreover, same-ability men select into competition twice that of women, which

renders sub-optimal experimental earnings for both genders. These sub-optimal

decisions are mainly driven by subjects’ confidence levels and attitudes toward com-

petitions: males tend to be overconfident while females prefer less competition. A

battery of experiments with slight modifications have followed their design and find

similar results (Wozniak et al., 2014; Balafoutas and Sutter, 2010). Niederle and

Vesterlund (2011) provide a comprehensive literature review regarding gender differ-

ences in competition, both in terms of choice of competitive versus non-competitive

environment and in terms of performance under competitive environment. By and

large, high-ability females are found to more frequently opt out of competitions,

while males do not. If subjects are confronted with a competitive environment with-

out a choice, males and females still perform differently within the same environment.

Gneezy et al. (2003) find, in a laboratory experiment, that as the competitiveness

level of an environment increases, males increase their performance significantly,

while female do not show any significant changes. These different responses to com-

petitiveness enlarge the gender gap in performance, even though all subjects start at

the same point. Interestingly, Wozniak et al. (2014) find that relative performance

information eliminates differences in competitive choices between female and male,

as more high-performing females and less low-performing males choose competitive

compensation schemes. Given that relative performance information has been found

to eliminate gender differences in competitive choices, it is quite possible that rela-

tive performance information also affect each gender’s performance differently given

a competitive environment, a research gap this chapter sheds light on.
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Compared to gender differences under competition (or more specifically, with

relative performance information), goal-setting is an under-investigated area in eco-

nomics (Smithers, 2016), less literature looks into differential gender responses to

goal-setting. One major difference between relative performance information and

goal-setting is that goal-setting eliminates the peer competition component; instead,

one competes against himself along a list of goals. All goals in this experiment are

non-binding, in the sense that goals are detached from monetary incentives or co-

ercion (Smithers, 2016). Smithers (2015) investigates goal-setting in a laboratory

experiment and find that non-binding goals significantly increase the speed and ac-

curacy of efforts in a timed addition task. More importantly, Smithers (2015) finds

persistent evidence that men respond more strongly than women to goal-setting.

In a large field experiment involving several thousands university students, Clark

et al. (2016) finds that task-based goals give rise to better academic outcomes, while

performance-based goals are less effective. Interestingly, given task-based goals,

they also find that males are more responsive than females, in terms of both effort

and academic performance. Using marathon data, Burdina et al. (2017) finds that

relatively attainable goals improve performance while difficult goals hinder perfor-

mance. Similar patterns are also present in a study by Fan and Gómez-Miñambres

(2019) on workers’ achievement in response to non-binding goals set by managers

and in Harding and Hsiaw (2014)’s study on energy conservation behaviour of res-

idents. In other words, the effect of goals pertains to their attainability. Besides

the limited and unsettling empirical evidence, several existing economic theories

provide theoretical grounds why goal-setting can be effective in motivating better

performance. For example, an individual may have an intrinsic motivation towards

achieving higher goals (Benabou and Tirole, 2006; Gómez-Miñambres, 2012). Alter-

natively, goals, especially when exogenously set by course authorities, could provide

a reference point upon which individuals benchmark their self-expectations (Heath

et al., 1999). Another possible channel is that goals attenuate self-control bias,

which in turn translate into better performance (Hsiaw, 2013). However, most of

the theories remain untested in the field. To the best of my knowledge, my experi-

ment provide the first clean field-experimental evidence capturing differential gender

responses to goal-setting, which is further backed up by corresponding mechanisms.

In addition to the overall treatment effect of either relative performance infor-

mation or leagues information on each gender, several other dimensions are worth

exploring to shed light on broader areas of research interests. One interesting aspect
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is whether same-gender students with different country of birth respond differently

to the treatments, especially in this specific experimental context in an Australian

university. Based on administrative data from business schools of two Australian

universities, Foster (2012) finds strong and persistent evidence that international

students and non-English speaking students perform worse than other students in

undergraduate classes. Foster (2012) also notes that large scale quantitative evi-

dence are quite limited regarding international students’ academic performance in

Australian context.7 The second aspect of interest is whether field of study also

plays a role in mediating treatment effects on same-gender students. As is captured

in Chapter 2, when exposed to the relative performance information. Business stu-

dents appear more responsive than STEM or Humanities students. It would be

interesting to see whether this difference pertains to each gender.

Other than country of birth and field of study, one’s previous ability and pro-

crastination level are also two challenging areas of enduring research effort. Prior

researches have found that students’ prior academic performance is a strong predic-

tor of their later academic performance, as well as job market performance (Wise,

1975; Caudill and Gropper, 1991; French et al., 2015). It would be interesting to

see whether my interventions interact with prior ability. As for procrastination, it

occurs when a person postpones a pending task knowing that the task has to be

done, which results in “counterproductive and needless delay” (Bisin and Hynd-

man, 2020; Schraw et al., 2007). Economists describe procrastination as a result of

present-bias where agents delay tasks that they themselves would rather do earlier

(O’Donoghue and Rabin, 1999). Solomon et al. (2007) document that almost half

of university students consider themselves heavy procrastinators. In a more recent

research, around 90 percent of university students are found to regularly procrasti-

nate in completing their academic tasks (Steel, 2007). As social network software

and mobile phones get popularized, students are more easily distracted by vari-

ous entertainments and postpone academic tasks. Economic theories predict that

self-set goals, albeit non-binding, can mitigate time inconsistency and consequently

self-control problems (Hsiaw, 2013). As the semester-long intervention window nat-

7International Student Data 2019 shows that enrolments of international students in Australian
Higher Education programs maintain a steady growth rate of well above 10% from 2016 to 2019,
according to Australian Education International (AEI, 2019). A closer investigation shows that
international students from mainland China on average increases by 14.3% over the past four years,
comprising more than 35% of the international students group. Chinese international students
remain the largest group of international students till 2019 (AEI, 2019).
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urally form an objective measure of students’ procrastination tendency, I use this

measure to study whether procrastination predicts academic outcomes and whether

it interacts with the interventions for each gender.

3.3 Data and Empirical Analysis

Data Description. Table 3.1 presents a description of the main variables of

interest, in addition to the variables described in Chapter 2. A list of additional

effort indicators is utilised here, proxying online assignment engagement. Same to

Chapter 2, online assignment here specifically refers to the educational software in

which the interventions were implemented. An average student accessed the online

assignment around two times per week, with a standard deviation of about 6 times.8

As explained before, after logging into the online assignment system, a student may

attempt several types of questions (e.g., graph, maths, short answer, multiple-choice

questions), and different questions bare different points. The system tracks the num-

ber of all correct and incorrect submission attempts over a week. The number of

submission attempts captures a student’s attempt in the online assignment. An

average student submitted around 23 questions per week, 14 of them being cor-

rect ones and 9 being incorrect ones. The week in which a student first started to

accumulate non-zero assignment points is used to construct a measure of his pro-

crastination level. For example, if a student started accruing points in Week 3 (the

week in which the treatment intervention was deployed), then his procrastination

level was 0; if he started earning points in Week 4, then his procrastination level was

1; and so on. As can be seen, the average student’s procrastination level was close

to 4, meaning he started accessing the online assignment in Week 7. Interestingly,

extreme procrastinators started only in the very last week of the semester.

Course Effects. To evaluate the gender-specific impact of the interventions

on students’ academic performance, an empirical model is estimated which allows

computation of the gender-specific treatment effect and enables a comparison of the

treatment effect on men and that on women. Same as in Chapter 2, both relative

performance information and the league information are available in a Social Goals

condition, whereas only the league information is available in a Goals condition. In a

8Impressively, the most active students accessed the assignment platform up to 159 times per
week, equivalent to 23 times per day and 7 days a week.
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Table 3.1: Descriptive Statistics

Variable Mean SD Min. Max. N

Number of Assignment Accesses 1.983 5.736 0 159 12460a

Number of All Assignment Submissions 22.982 60.745 0 879 12404

Number of Correct Assignment Submissions 13.963 36.203 0 552 12404

Number of Incorrect Assignment Submissions 9.019 25.824 0 437 12404

Procrastination Level (Starting Week) 3.926 3.801 0 13 886

Notes: All effort indicators are measured weekly, except for Procrastination Level (Starting
Week). The total observation count of 12404 is the product of 886 observations per week
times 14 intervention weeks. For a more detailed description of all the control variables,
please refer to Table B.1 in Chapter 2.
a: Four students actively accessed and attempted the online assignment, but their effort
indicators were not successfully retrieved from the system due to technical problems.

control condition, neither piece of information is available. The baseline estimating

equation is presented below.

Yi,t = α+β1Treatmenti+β2Malei+β3Treatmenti×Malei+γXi+TutorFEt+ui,t (3.1)

where Yi,t represents different course grades for student i in tutorial t. Treatmenti

equals (i) one if a student is in the Social Goals treatment and zero if in the Goals

treatment; or (ii) one if a student is in either treatment and zero if in the Control

condition. Malei equals one for males and zero for females. Xi represents student

characteristics such as age, a dummy for full-time enrolment mode, a dummy for

undertaking an Economics degree, and dummies for students’ ethnicity. TutorFEi,t

stands for tutor fixed effects, which enable the partialling-out of any time-invariant

tutor-specific disturbances. Robust standard errors are clustered by tutor. In the

above specification, female students in the control condition that is being compared

to the treatment indicated by the treatment dummy form the baseline group. β1

captures the treatment effect on female students, while β1+β3 captures the treatment

effect on male students. β2 captures systematic gender differences and β3 captures

the component of the treatment effect that is male-specific.

Mechanisms. To untangle the potential mechanisms driving the academic per-

formance results for each gender, several variables are exploited. First, the survey
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variable on students’ reported ability to overcome difficulties is used as a proxy of

students’ perceived stress level.9 Second, the number of times a student logs in to the

online assignment, as well as the number of correct, incorrect, and total questions

submitted are used to explain a student’s quantity of effort. Recall from Chapter 2

that 98.2% of the students achieved full grades in the online assignment. These ef-

fort indicators thus allow investigation of whether the un-incentivized effort students

put into the online assignment affects their (more standard) academic performance.

3.4 Results

In this section I investigate whether females and males perform differently in

course exam grades, as well as in online assignment progression. Pairwise treatment

comparisons are presented in each subsection, where, in line with Chapter 2, results

comparing students in the Social Goals treatment to those in the Goals treatment

are discussed first, followed by the results of comparing Social Goals to Control,

and Goals to Control. In each subsection, analyses of the treatment effect on exam

grades is the first focus, and analyses of the treatment effect on online assignment

progression is the second focus, after which the potential interrelations between exam

grades and online assignment progression are also discussed. Each component of the

discussion starts with analyses of treatment effects on females or males respectively

and ends with comparisons between females and males.

3.4.1 The Effect of Providing Relative Performance Feed-

back (Social Goals vs. Goals)

Comparing the outcomes of students in the Social Goals treatment to those

of students in the Goals treatment isolates the effect of providing students with

milestone-referenced performance information relative to their peers (rather than

merely in absolute terms). Panel A of Table C.1 presents the effect of providing

relative performance information (compared to providing only absolute milestone-

referenced performance information) on three exam grades (the first midterm exam,

the second midterm exam, and the final exam), their weighted average, and the

overall course grade. The econometric model in the previous section allows direct

9Refer to Section 2.4.1 in Chapter 2 for details about the survey questions.
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interpretations of coefficients: 1) coefficients in the Treatment (β1) row capture the

treatment effect on females; 2) coefficients in the Male (β2) row capture systematic

differences in outcomes between men and women, regardless of treatment; and 3)

coefficients in the Treatment × Male (β3) row capture any additional male-specific

treatment effect. To capture the total treatment effect on males, a linear combina-

tion of β1 + β3 is constructed after each regression, with its standard error reported

in brackets. As can be seen from columns (1) and (2), women in the Social Goals

treatment perform 0.19 SDs worse in their first midterm than women in the Goals

condition. This grade drop is statistically significant and robust to controlling for a

full set of student characteristics and tutor fixed effects. By contrast, no statistically

significant treatment effect on men per se is captured in row Treatment Effect on

Male, although men in the Social Goals condition earn significantly higher final exam

marks than women in the Goals condition, as indicated by β3s in columns (5) and (6).

The lack of treatment effect on men is due to the negative, albeit non-significant,

overall treatment effect cancelling out with the positive gender-specific treatment

effect. Notably, men are estimated to perform 0.15 SDs better than women in the

final exam even with access only to absolute, but not relative, milestone-referenced

performance information.

Panel A of Table C.2 presents the effect of access to relative performance informa-

tion on online assignment progression in Week 7 (Panel A.1), Week 11 (Panel A.2),

and Week 13 (Panel A.3). Specifically, online assignment progression over two mile-

stones, corresponding to total accumulative points of 1,000 and 1,300, is explored.10

By and large, access to relative performance information does not bring about sig-

nificant changes in online assignment progression for either females or males, despite

the fact that the online assignment is where the intervention takes place. However,

the intervention effect is strong enough to affect students’ exam grades, the more

standard academic outcomes. Overall, access to relative performance information

worsens women’s first midterm exam grades by 0.19 SDs, compared to their female

counterparts with access only to milestone-referenced league information, whereas

it boosts men’s final exam grades by 0.17 SDs against treated women.

10Regression results of online assignment progression over all five milestones are also explored
and available upon request from the author.
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3.4.2 The Effect of Setting Social Goals (Social Goals vs.

Control)

As explained previously, the Social Goals treatment displays both a student’s

real-time league status and his peers’ performance information, in addition to the

student’s own cumulative points information which is the only available informa-

tion in the control condition. Panel B of Table C.1 presents the treatment ef-

fect of Social Goals on all five course grades, defined as the effect of access to

milestone-referenced relative performance information compared to access only to

non-milestone-referenced absolute information about one’s own performance. Look-

ing at the Treatment row and the Treatment Effect on Male (β1 + β3) row, neither

women nor men’s exam performance seems to be affected by the treatment, as op-

posed to their same-gender counterparts. Similar as before, men in the control

condition already perform 0.26 SDs better than women in the final exam, in the

absence of Social Goals. Working from the results in the Treatment × Male (β3)

row, where the differential treatment effect between men and women is captured, a

male student is estimated to perform 0.10 SDs better in his second midterm exam

and 0.22 SDs better in his final exam than a treated female. These effects further

robustly increase his weighted average exam grade by 0.15 SDs, which drives up

his overall course grade in a similar magnitude of 0.14 SDs (although not robust to

controlling full covariates).

Panel B of Table C.2 presents the effect of the Social Goals treatment on online

assignment progression. Specifically, columns (1) and (2) of Panel B.1 show that men

in the Social Goals treatment are 5% more likely to surpass the 1,000 milestone than

their male counterparts in the control condition in Week 7. They are also around 2%

more likely to surpass the next milestone which corresponds to accumulating 30%

more online points in the baseline regression without controlling for other covariates.

No such effect is captured for females. As a result, one would expect that the

statistically significant treatment effects on males’ overachievement in the online

assignment come from an additional performance boost for treated males against

treated females. This is confirmed in the Treatment × Male (β3) row. A treated

man is 3% more likely to surpass the 1,000 milestone and 2% more likely to surpass

the 1,300 milestone than a treated woman. Interestingly, the results in columns (1)

and (2) across the whole of Panel B show that men do not differ systematically from

women in the absence of the treatment in Week 7, although men seem less likely
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than women to surpass the 1,000 milestone in Week 13. Panel B.2 and Panel B.3

show that the progression gaps disappear in later weeks of the semester, likely to due

to the procrastinating students catching up. However, that by no means indicates

the original overachieving males stop progressing forward in the online assignment.

In fact, they keep progressing beyond and above the call of duty. In Week 11, the

treated males are 5% more likely to surpass the 1,600 milestone and 2% more likely

to accumulate more than 1,800 points, compared to treated females (Results are not

presented here for brevity).

3.4.3 The Effect of Setting Goals (Goals vs. Control)

The Goals treatment displays a student’s real-time league status information, to-

gether with the absolute cumulative points information which is also available in the

control condition. Panel C of Table C.1 presents the effect of access to the milestone-

referenced own performance information - compared to non-milestone-referenced ab-

solute performance information - for all five course grades. The Treatment (β1) row

shows no treatment effect on females against controlled females, similar to the other

two pairwise treatment comparisons results. In stark contrast, treated males achieve

strongly higher exam grades than their male counterparts in the control condition.

Specifically, the Treatment Effect on Male (β1 + β3) row shows that treated males

on average perform around 0.25 SDs better in their first midterm exam and 0.33

SDs better in their final exam. These increases further improve the treated males’

weighted average exam grade by 0.26 SDs, which drives up their overall course grade

in the same magnitude of 0.20 SDs, or a larger magnitude of 0.26 SDs in the alterna-

tive specification controlling for a full set of student characteristics and tutor fixed

effects. The Male (β2) row shows that males again have higher final exam grades

than females without the treatment, coinciding with observations from Panel A and

Panel B. Turning to the Treatment × Male (β3) row, a treated male student is es-

timated to perform 0.26 SDs better in his final exam than a treated female. These

effects further increase his weighted average exam grade by 0.16 SDs, which drives

up his overall course grade by 0.13 SDs (or 0.18 SDs in the alternative specification

with full controls).

Panel C of Table C.2 presents the effect of the Goals treatment on online assign-

ment progression in Week 7 (Panel C.1), Week 11 (Panel C.2), and Week 13 (Panel

C.3). On the whole, provision of the league (i.e., milestone-referenced absolute per-
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formance) information does not bring about significant or robust changes in online

assignment progression for either females or males, similar to the situation in Sec-

tion 3.4.1. Given the significant improvements in males’ exam performance11 and

in overall course grades, the null results in online assignment progression suggest

that the Goals treatment may alter students’ exam performance through channels

other than directly increasing their online assignment progression. This conjecture

is investigated in the Mechanism section. For the same reason, the goal-achieving

behaviour - achieving points in the online assignment - is not further discussed in

the remaining sections. All analyses henceforth exclusively focus on effects on course

grades and their corresponding mechanisms.

3.5 Non-linear and Heterogeneous Effects on Course

Grades

3.5.1 Non-linear Effects on Course Grades

To further understand whether the treatment effects by gender are different at

different points on the grade distributions, unconditional quantile regression models

(Firpo et al., 2009) are run to estimate the effect of different interventions at several

percentiles θ ∈ [0, 1] of the distribution of grades. Table C.3 to Table C.5 present

the coefficients from these quantile regressions (marginal effects) at five academic

performance levels, corresponding to the 10th, 25th, 50th, 75th and 90th percentiles

of the grade distribution.

Table C.3 compares the Social Goals condition with the Goals condition, captur-

ing the effect of relative performance feedback on grades. Surprisingly, no significant

effects for median female students are obtained, seemingly contrary to the result in

Section 3.4.1 indicating that treated females are estimated to perform 0.19 SDs worse

than their same-gender counterparts in the first midterm. A closer investigation in

Table C.3, working from Panels D and E, shows that females at the 75th percentile

perform 0.36 SDs worse in their first midterm, while females at the 90th percentile

11I note that the effects are statistically significant for the first midterm, final exam, average
exam, and overall course grades, but not for the second midterm. However, the coefficients for the
second midterm are positive and of similar magnitude. The lack of statistical significance seems a
sample size issue due to splitting the sample by gender.
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perform 0.42 SDs worse, than their female counterparts who have no access to rela-

tive performance information. In other words, having access to relative performance

information strongly and robustly depressed the performance of high-performing fe-

males in their first midterm, which results in an overall negative treatment effect

as captured in Section 3.4.1. Meanwhile, similar negative performance effects on

treated females are evident in their other grades as well. Compared to their female

counterparts in the Goals condition, treated females at the 75th percentile perform

0.38 SDs worse in their second midterm, while those at the 90th percentile perform

0.29 SDs worse in their final exam. These negative effects in individual exams accu-

mulate to a significant and robust decrease of 0.44 SDs in the weighted average exam

grade for females at the 75th percentile, as well as a strong and robust decrease of

0.32 SDs for females at the 90th percentile. Notably, the negative effect for the 90th

percentile females is so strong that it leads to a 0.28 SDs decrease in their overall

course grade. In stark contrast, barely any effect is seen for low-performing females

or men at most points on the performance distribution, for most outcomes. There

is weak evidence showing that the male-specific treatment effect is positive in the

first midterm and the final exam for males at the 90th percentile (the Treatment ×
Male (β3) row in columns (2) and (5) of Panel E). Additionally, treated males at

the 25th percentile appear to perform 0.45 SDs higher than treated females in their

second midterm, based on columns (3) and (4) in the Treatment × Male (β3) row in

Panel B. These limited male-specific treatment effects unsurprisingly do not lead to

any significant treatment effects on males. Overall, these patterns captured by the

unconditional quantile regressions point to the conclusion that the overall negative

effect on treated females’ first midterm, as captured in Section 3.4.1, is driven by

the particularly strong negative effect on high-performing females.

Table C.4 presents the results comparing the Social Goals condition with the

control condition. On the one hand, no significant differential treatment effects

for median males against median females are captured in the final exam or the

weighted average exam. The Treatment × Male (β3) row shows that the treatment

additionally drives up median males’ first midterm exam by 0.44 SDs, compared

to the treatment effect on median females. Both the lack of significant effects in

the two exam marks (i.e., final exam marks and average exam marks) and the ap-

pearance of significant median effect in the first midterm marks suggest one thing:

the previously-captured positive male-specific treatment effects are an overall effect

on men at most points on the performance distribution, rather than being driven
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by non-linear effects occurring at specific percentiles of the grade distributions. On

the other hand, we see that high-performing females are negatively affected even

when they are compared to females in the control condition, confirming the notion

that relative performance information can hurt (Bouton and Kirchsteiger, 2015).

Columns (1) and (2) in the first row of Panel D show that females at the 75th per-

centile perform 0.37 SDs worse in their first midterm than their female counterparts

in the control condition, resulting in a decrease of the same magnitude in their

weighted average exam, which further decreases their overall course grade by 0.28

SDs. The story is similar for females at the 90th percentile. Columns (1) and (2)

in the first row of Panel D show that these females perform 0.35 SDs worse in their

first midterm than their female counterparts in the control condition, resulting in a

decrease of a larger magnitude of 0.45 SDs in their weighted average exam, although

these negative effects only lead to a non-robust decrease of 0.28 SDs in their overall

course grades. Again, virtually no effect is captured for low-performing females or

men at most points on the performance distribution.

No non-linear effect is captured when comparing the Goals condition with the

Control condition, based on Table C.5. This is particularly interesting given that

significant and robust positive treatment effects on males are shown in Panel C of Ta-

ble C.1. The lack of non-linear effect further confirms that the previously-captured

positive male-specific treatment effects are an overall effect on men at most points

on the performance distribution, rather than effects occurring at specific percentiles

of the grade distributions. Overall, all the patterns captured by the unconditional

quantile regressions point to two distinct paths for females and males. For females,

the overall negative effect of the relative performance feedback on treated females’

first midterm, as captured in Table C.1, is driven by the particularly strong negative

effect on high-performing females. For males, the overall positive effect of the Goals

treatment is indeed reflective of a treatment effect that is reasonably homogeneous

across the distribution of male performance. In other words, to untangle the un-

derlying mechanisms of the overall treatment effects, slightly different paths should

be taken for each gender. To understand what is driving the negative effects on

females, one should focus on high-performing females. To understand the driving

force of the positive effects on males, one should take the male group as a whole.

The Mechanisms section is guided by these differences.
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3.5.2 Heterogeneous Effects on Course Grades

In this subsection, heterogeneous effects on course grades are investigated across

four different dimensions: country of birth (CoB), major, ability, and procrastination

level.

Table C.12 to Table C.14 present results that illuminate whether treatment ef-

fects differ between two countries of birth, namely Australia and China, within one

gender. Panel A in each table presents analyses on females, while Panel B in each

table presents analyses on males. Skimming through Panel A of all three tables,

neither are there any treatment effects on Australian women or Chinese women, nor

are there any systematic differences between two ethnic groups. In stark contrast,

columns (3) and (4) of Panel B in Table C.12 show that having access to relative

performance information strongly increases Australian men’s second midterm grades

by 0.22 SDs, compared to Australian men without access to this information. Turn-

ing to Panel B of Table C.13, columns (3) and (4) confirm that Australian men

achieve higher second midterm grades even when compared to Australian men in

the control condition. The statistical significance disappears in Panel B of Table

C.14, indicating that Australian men respond most strongly to the relative per-

formance information, rather than the milestone-referenced (league-based) absolute

performance information by itself. Meanwhile, for Chinese men, the relative per-

formance information decreases their final exam grades by 0.34 SDs, than do their

same-ethnicity peers in the Goals condition. The decrease in Chinese men’s final

exam grades is so strong that it results in a roughly 0.26 SDs decrease, although not

robust to the alternative specification with full controls, in the average exam and

overall course grades. The statistical significance of the Chinese-specific treatment

effects disappears in Table C.13 and Table C.14, indicating that Chinese men are

also susceptible to the relative performance information. Additionally, it is noted

that Chinese men perform systematically worse than Australian men in all exams by

0.30 to 0.51 SDs, based on the Chinese (β2) row in Panel B of all three tables. This

is in line with previous findings on the low performance of international students on

Australian tertiary education (Foster, 2012).

Table C.15 to Table C.17 show whether treatment effects differ between students

majoring in business-related degrees and those majoring in other degrees, within

one gender. Panel A in each table presents analyses on females, while Panel B in
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each table presents analyses on males. Interestingly, regardless of gender, students

majoring in non-business degrees do not achieve significantly different exam grades

in any pairwise treatment comparison, as shown in the Treatment (β1) rows in

every table. However, Panel B of Table C.16 shows that, when exposed to the

relative performance information joint with the league (i.e., milestone-referenced

absolute performance) information, business-majored men achieve 0.44 SDs higher

average exam grades compared to their same-gender counterparts with non-business

majors in the control condition. This is understandable: the intervention course

is compulsory for business students and thus they would want to earn as higher

grades as they can; for non-business students, the course is probably selective or for

general education purpose and thus many would be content with a passing grade. In

other words, the Social Goals intervention have provided extra motivation for men.

However, only business-majored men care enough about the grades to take action,

while the remaining men do not.

Turning to Table C.18, students’ previous semester GPA (or ATAR if GPA is

unavailable) are interacted with each treatment variable respectively. This construc-

tion is to investigate whether treatment effects change with ability level. Panel A,

B, and C present pairwise comparisons of Social Goals vs. Goals, Social Goals vs.

Control, and Goals vs. Control. Each panel presents the results for females and

males separately. In all three pairwise comparisons, women’s ability either does not

relate to or negatively relate to their course grades, while men’s ability positively

relate to their course grades. After controlling for ability, the relative performance

information, as presented in Panel A, does not alter either women’s or men’s course

grades. Columns (1) and (2) of Panel B.1 show that females in the Social Goals con-

dition on average perform 0.32 SDs lower in their first midterm than females in the

control condition, regardless of ability. Panel B.2 shows that, compared to males

in the control condition, males in the Social Goals condition on average perform

0.93 SDs higher in their first midterm, 0.76 SDs higher in their average exam, and

0.72 SDs higher in their overall course grades. However, these average treatment

effects tend to decrease by 0.01 SDs for each grade point increase in previous GPA.

With the mean GPA of 53.30, the treatment effect on an average male student’s first

midterm is around 0.31 SDs, a substantial improvement. The story in Panel C.2 is

similar. Compared to males in the control condition, males in the Goals condition

on average perform 1.00 SDs higher in their first midterm, 0.72 SDs higher in their

final exam, 0.82 SDs higher in their average exam grades, and 0.77 SDs higher in
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their overall course grades. These average treatment effects again tend to decrease

by 0.01-0.02 SDs for each grade point increase in previous GPA. Similarly, given the

mean GPA of 53.30, the treatment effect on an average male student’s first midterm

is around 0.58 SDs, a even more substantial improvement. Even for the extremely

high-performing students, for example, one with 100 points in previous GPA, the

treatment effect is 0.11 SDs. Overall, after controlling for previous ability, males

who have access to the league (i.e., milestone-referenced absolute performance) in-

formation earn significantly higher exam grades compared to males who do not have

access to the league information.

Table C.19 interacts each treatment variable with Procrastination Level. The

procrastination level is constructed based on the week in which a student start to

earn non-zero points. For example, if a student starts earning points in Week 3

(the intervention deployment week), then his procrastination level is 0; if he starts

earning points in Week 4, then his procrastination level is 1; and so on. By its

nature, procrastination is an exogenous variable, as one can only be treated after

one starts completing the online assignment and thus earning non-zero points. Un-

surprisingly, the higher the procrastination level, the lower the course grades. This

correlation is unambiguous, persistent, and independent of gender (although the

magnitude of the correlation is substantially larger for females than is for males).

In columns (1) and (2) of Panel A.1, the average student bears a 0.13 SDs decrease

in his first midterm for each additionally procrastinated week. As a side-note, this

correlation calls upon the necessity to nudge students to start learning early in a

semester. Interestingly, after controlling for procrastination level, treated males no

longer perform significantly differently from control males in each pairwise treatment

comparison, neither are there any differential treatment effects relating to procras-

tination level. On the contrary, columns (1) and (2) in Panel A.1 show that the

negative effect of relative performance information on treated females’ first midterm

largely remains (-0.34 SDs), as opposed to their controlled female counterparts. The

negative effect manifests in the average exam (-0.36 SDs, not robust to controlling

a full set of covariates), as well as in the overall course grades (-0.28 SDs, not ro-

bust). Additionally, the negative effect is mitigated by the procrastination level, as

shown in the Procrastination×Treatment row. For each procrastinated week, a fe-

male student is less harmed by 0.06 SDs in her first midterm. Put differently, had a

woman started accessing the intervened online assignment later in the semester, she

might have been less negatively affected. Women are similarly negatively affected
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when comparing the Social Goals condition with the Control condition. Although

the moderating effect of procrastination level disappears, treated females perform

substantially worse than controlled females in their first midterm and average exam.

In summary, the heterogeneous effects reveal a richer picture across several di-

mensions of longstanding research interests. As for country of birth, Australian

males who have access to relative performance information achieve significantly

higher second midterm grades compared to those who do not have access. How-

ever, Chinese males who have access to relative performance information are sig-

nificantly negatively affected in their final exam. Turning to major, when access

to relative performance information is layered with access to leagues information,

business-majored males earn significantly higher average exam grades compared to

their same-major male counterparts. Female subgroups remain dormant in the lens

of both country of birth and field of study. After controlling for ability, females in

the Social Goals condition perform worse in the first midterm than females in the

Control condition, while males in both the Social Goals condition and the Goals

condition perform substantially better in four out of five course grades than males

in the Control condition. Interestingly, if procrastination level is controlled instead,

males appear dormant, while females in the Social Goals condition remain disad-

vantaged, when compared to either females in the in the Goals condition or females

in the in the Control condition.

3.6 Mechanisms

Thus far, two distinct patterns of the treatment effects on course grades have

emerged for females and males respectively. Females are particularly responsive to

the relative performance information: those who can access the information have an

average first midterm grade 0.19 SDs lower than those who do not have access. The

negative effects turn out to be driven by high-performing females at the 75th and

90th percentile of the grade distributions, who perform as large as 0.44 SDs worse

in exams. Meanwhile, males are particularly responsive to leagues information (i.e.,

the Goals treatment): those who can access the league (i.e., milestone-referenced

absolute performance) information on average perform better in their final exam,

weighted average exam grade, as well as their overall course grade, than those who do
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not have access. The treatment effects on males are average treatment effects which

do not differ across percentiles of a distribution. Thus, the underlying mechanisms

for females and males are investigated separately in this section.

Table C.6 regresses students’ perceived ability to overcome difficulties on the

treatment variable, capturing the effect of relative performance information on one

behavioural proxy. Both females and males are split into two groups: those whose

grades are below median grades within the same gender group are “low-performing

students” and those whose grades are above the corresponding median grades are

“high-performing students”. The exam grades according to which the groups are

split are presented in the column titles of the table. Columns (1) to (5) in Panel

A.2 show that high-performing females tend to consider themselves significantly

less able to overcome difficulties.12 Specifically, high-performing females in the first

midterm are 15.7% less likely to report feeling able to overcome difficulties, those

in the second midterm are 11.5% less likely, and those in the final exam are 16.2%

less likely. As expected, the probability of high-performing females in the average

exam reporting able to overcome difficulties are also statistically significantly lower

by 14.5%, while those according to the overall course grade are lower by 11.8%.

Unsurprisingly, no such difference is captured for either low-performing females or

the male group. As one may recall from Chapter 2, when low-performing students

in the Social Goals condition feel less able to overcome difficulties and work harder

by accessing the course platform more often, they end up performing better in

their exams than their Goals counterparts. To control for the potential functioning

channel of course platform accesses, Table C.6 also includes course platform accesses

in each panel. As can be seen, high-performing females who feel less able to overcome

difficulties are not estimated to access the course platform significantly more often.

Instead, low-performing males in the second midterm view textbooks 0.54 SDs more

often, corresponding to the positive differential treatment effect presented in Panel

B of Table C.3. Put differently, mere worse feeling about one’s ability to overcome

difficulties does not necessarily bring about better performance, one also needs to

increase efforts to improve the situation. In fact, if one self-pity so much without

putting in effort, as is captured for high-performing females here, one’s performance

may be devastated.

12The alternative specification controlling for student characteristics and tutor fixed effects are
qualitatively similar.
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The story is similar when students in the Social Goals condition are compared

with those in the control condition. Panel A.2 in Table C.7 shows that high-

performing females (according to first midterm, second midterm, and average exam)

report significantly lower probability of overcoming difficulties than their control

counterparts. These are in line with Table C.4 where all three exam grades are

negative. The lack of significance in Column (5) of Table C.7 is unsurprising, given

that the negative effects for the 75th and 90th percentile high-performing females

are small in magnitude and only marginally significant. As expected, Table C.8

which compares the Goals condition with the control condition does not show any

systematically different behaviours for any subgroups. This again confirms that fe-

males, especially high-performing females, are particularly responsive to the relative

performance information, while they appear dormant to the milestone-referenced

league-based absolute performance information. Overall, the significant detrimental

effects of relative performance feedback on high-performing females’ course grades

are a result of them feeling less able to overcome difficulties, which is not accompa-

nied by sufficiently increased effort.

Turning to males, the analysis will start by comparing males in Goals vs. males

in Control, as males are most responsive to the milestone-referenced league-based

absolute performance information. Then Social Goals are compared with the con-

trol group, followed by the comparison between Social Goals vs. Goals. Males with

leagues information access are estimated to put in more effort in the online assign-

ment towards the end of the semester, according to a list of behavioural proxies

presented in Table C.9. Each row presents the OLS results for one proxy recorded

weekly from Week 9 to Week 13, plus regressions on the total of that proxy. Week 9 is

the week right before the second midterm. Week 10 is the week in which the second

midterm takes place, while Week 11 to Week 13 are the last three semester weeks.

The weeks are selected for three reasons.13 First, Week 10 to Week 13 are all the

semester weeks between the second midterm and the final exam. If anything were

happening, they would have happened in this period, otherwise significant treatment

effects would have been captured in the first or second midterm. Meanwhile, it is

possible that efforts accumulate over the semester but only manifest themselves in

the final exam or the average exam. This is the reason why the total of a proxy is

included in columns (11) and (12). Additionally, Week 9 enables direct comparisons

13Results in all weeks are investigated but not presented here for the sake of space. No robust
effects present in other weeks.
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of students’ behaviours before the second midterm and before the final exam (i.e.,

after the second midterm). Thus, with the selected weeks, any effort changes that

may potentially contribute to grade changes are captured.

The Number of Assignment Accesses row shows that treated males log into the

online assignment platform significantly, albeit non-robustly, more often in Week

9, 10, 11, and 13. In parallel, the Correct Online Assignment Submissions row

shows that treated males submit 0.22 SDs more correct answers in Week 10 and

Week 11 than controlled males. The story is similar for All Online Assignment

Submissions and for Incorrect Online Assignment Submissions, where treated males

submit around 0.24 to 0.29 SDs more answers than controlled males in Week 10

and Week 11. Going back to Week 9, columns (1) and (2) show no robust evidence

of treated males putting in more effort than their controlled counterparts, which

further confirms that the significant differences in Week 10 and Week 11 drive up

treated males’ final exam grades, as well as average and overall course grade. At last,

the lack of significant differences in Week 12 and Week 13 can be attributed to two

possible factors. First, students strategically reallocate efforts in the treated course.

Instead of last-minute cramming commonly observed in education settings (Fischer,

2001), the treated students are ahead of time. They review and consolidate their

learning right after the second midterm, well before the final exam. Second and in

the same vein, students redistribute efforts to other courses as the semester exam

period approaches. In other words, after studying for the treated course intensively

in Week 10 and 11, students focus more on the other courses in Week 12 and 13.

In sum, males in the Goals treatment achieve higher final exam marks than their

controlled counterparts, because they increase their efforts in the online assignment

by submitting more questions, both correct ones and incorrect ones. They commit

more trial and error on average, resulting in significant increases in their average

exam grade and overall course grade.

Table C.10 presents the same result specifications as above, yet comparing males

in the Social Goals treatment with males in the control condition. Results are similar

but weaker. It is unsurprising given that only differential treatment effect is observed

between males and females in the Social Goals condition and no significant overall

treatment effect is captured for either females or males. Table C.11 presents the same

results specifications comparing males in the Social Goals treatment with males in

the Goals condition. No robust evidence is captured. These two tables are worth
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mentioning as they complete the story by showing how the mechanisms weaken

and vanish as the overall treatment effects on males changes from significant and

robust, to positive but statistically insignificant, and to slightly negative as shown

in the Treatment Effect on Male row in Table C.1. Compared to their controlled

counterparts, males in the Social Goals condition also submit 0.14 SDs more online

assignment answers overall and have 0.17 SDs more incorrect attempts in Week

11. They log into the online assignment platform 0.22 SDs more often in Week 12

compared to males in the control condition. By and large, the behavioural patterns

observed in Table C.9 persist in Table C.10, but are considerably weaker in the latter

case. This seems to be the reason why no significant overall treatment effects on

males is captured when comparing males in the Social Goals treatment with males

in the control condition. Same logic holds when comparing males in the Social Goals

condition with males in the Goals condition.

To sum up, females and males are nothing but different in their responses to

the interventions. On the one hand, females are significantly negatively affected by

the relative performance information, with high-performing females being the most

negatively affected group. High-performing females’ exam grades and course grades

are significantly lower than their female counterparts who do not have access to

relative performance information. The reason is that relative performance informa-

tion makes high-performing females feel less able to overcome difficulties and yet

there is no evidence of them increasing efforts. On the other hand, men at most

points on the performance distribution are significantly motivated by the league

(i.e., milestone-referenced absolute performance) information and the increase ap-

pears homogeneous along the grade distributions. The overall grade increases are a

result of increased effort.

3.7 Robustness

To verify whether the main effects on exam grades persist for alternative speci-

fications, several robustness checks are conducted.

First, two alternative specifications are explored: 1) control for tutorial fixed

effects instead of tutor fixed effects to account for any systematic differences among

tutorials; 2) cluster standard errors by tutorial instead of tutor to further account
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for the possible common class shocks. Results are reported in Table C.20. The first

row in columns (1) and (2) in Panel A shows that the negative effect on females’

first midterm is robust to both alternative specifications. Columns ((5) and (6) in

the last row of Panel C confirm that the positive effect on males’ final exam is also

robust to both alternative specifications.

The second robustness check tries to account for prior ability, using the same

MICE method as explained in Chapter 2. Odd numbered columns in Table C.21

show that all results remain quantitatively similar and statistically significant. Lastly,

robustness is checked against inclusion of procrastination level. As observed in Sec-

tion 3.5.2, procrastination level correlates so strongly to exam grades that it wipes

up any differences in course grades within males. One may again be concerned

with omitted variable bias. To address this concern, the baseline OLS regressions

are rerun including the procrastination level as an additional control. Results are

reported in even numbered rows in Table C.21. Although procrastination remain

strongly significant in all regressions, all results remain quantitatively similar and

statistically significant.

3.8 Conclusions and Discussions

3.8.1 Conclusions

Building on the suggestive evidence in Chapter 2, this chapter further explores

the effect of relative performance information, leagues information, or them com-

bined, on academic performance for female students and male students respectively.

As indicated, females and males are startlingly different in their responses to the

interventions. On the one hand, females are significantly negatively affected (0.19

SDs lower first midterm grade, equivalent to a decrease of 4 marks out of 100) by

the relative performance information, with high-performing females being the most

negatively affected (0.28 SDs lower overall course grade, equivalent to a decrease of

4 marks out of 100) group. The overall negative effect, albeit manifesting only in

the first midterm grade, is consistent with the existing findings that females per-

form worse in a competitive environment (Niederle and Vesterlund, 2007; Jurajda

and Münich, 2011). High-performing females’ exam grades and course grades are

significantly lower than their female counterparts who do not have access to relative
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performance information. The reason is that the relative performance information

makes high-performing females feel less able to overcome difficulties and yet there is

no evidence of them increasing efforts. These impressive negative effects for females

on the right tail of the grade distribution is in line with Niederle and Vesterlund

(2010)’s finding that competition especially hurts high-performing females possibly

relating to their low-confidence level. The fact that students are all anonymized

in my experiment provides further evidence that competition hurts high-performing

females, even without revealing gender composition, a key factor at play mentioned

by Niederle and Vesterlund (2010). On the other hand, men at most points on the

performance distribution is significantly motivated (0.26 SDs higher overall course

grade, equivalent to an increase of 3 marks out of 100) by the milestone-based league-

referenced absolute performance information and the increase is homogeneous along

the grade distribution. The overall grade increases are a result of increased effort

in the online assignment. The fact that males are more encouraged by goal-setting

(i.e., leagues) is in line with the literature (Smithers, 2015; Clark et al., 2016).

Meanwhile, the fact that males exposed to Social Goals do not perform statistically

different from males exposed to Goals indicates that, in the presence of leagues,

ranking information provides limited additional motivational boost to males.

These results are robust to alternative specifications controlling for tutorial fixed

effects instead of tutor fixed effects or clustering standard errors by tutorials instead

of tutors. Taking advantage of the semester-long intervention window, a student’s

procrastination level is captured by his starting week in the online assignment. The

beauty of this procrastination measure is two-fold: First, it is objective, as it is

recovered from students’ actual behaviour and not self-reported. Second, it is ex-

ogenous to the interventions, in the sense that the procrastination level is captured

before a student is treated since one cannot be treated unless he starts logging in

the online assignment. Unsurprisingly, procrastination level strongly and negatively

relates to students’ course grades. This strong and negative correlation implies

that students could potentially be better off if they are nudged for an early start

in the semester. Meanwhile, previous GPA records enable an additional control of

students’ ability. Even after controlling for ability or procrastination level, all the

results remain strong, statistically significant, and robust.

Heterogeneous effects are also investigated to uncover a richer and more nuanced

picture across several dimensions of longstanding research interests, namely country
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of birth, field of study, ability, and procrastination level. As for country of birth,

Australian males who have access to relative performance information achieve sig-

nificantly higher second midterm grades compared to those who do not have access.

However, Chinese males who have access to relative performance information are

significantly negatively affected in their final exam. Turning to major, when access

to relative performance information is layered with access to leagues information,

business-majored males earn significantly higher average exam grades compared to

their same-major male counterparts. Female subgroups remain dormant in the lens

of both country of birth and field of study. After controlling for ability, females

who have access to both the relative performance information and the league infor-

mation perform worse in the first midterm than females without the access. Males

with access to the league information, regardless of availability of the relative per-

formance information, perform substantially better in four out of five course grades

than males without the league information, after ability is controlled. Interestingly,

if procrastination level is controlled instead, treated males appear dormant relative

to controlled males, while females who have access to both the relative performance

information and the league information remain negatively affected compared to their

female counterparts in the other conditions.

In a nutshell, this chapter has two main take-away messages. First, one should

avoid telling high-performing females how they perform relative to their peers, as

they are likely to be stressed out and devastated. Second, one should let males

compete in leagues (even if virtual) whenever possible, as they care about their

leagues and will work harder to achieve higher leagues.

3.8.2 Discussions: Chapter 2 vs. Chapter 3

Comparing this chapter with Chapter 2, several interesting patterns are noted.

First, the overall negative effect of relative performance information on Week 6

exam grades is mainly driven by the strong negative effects on high-performing

females. Although the negative effects on high-performing females’ other course

grades are strong and statistically significant, they seem to be diluted by the mixed

effects on the rest of the sample, rendering nil overall effect on other course grades.

Second and in the same vein, the league information deems effective in improving

males’ course grades, but the effects do not manifest in the whole sample most likely

because the positive effects on males cancel out with the negative effects on females.
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Third, looking at the treatment effects within each gender in Table C.1 again, the

relative performance information and the league information are like at two ends

of a seesaw. The relative performance information brings about mostly negative

coefficients of treatment effect for both genders, although statistical significance

emerges only for females. The league information brings about positive coefficients

for both genders, although statistical significance emerges only for males. When

both types of information are provided, the treatment coefficients become noisy,

negative for females and mostly positive for males. In other words, despite the

aforementioned opposite gender-specific treatment effects of relative performance

information and leagues information, the signs of the coefficients suggest consistent

overall treatment effects. That is, relative performance information decreases course

grades, whereas leagues information increases grades.

If we further revisit Tables C.3 to C.5, the coefficients are negative and sizable

which captures the effect of relative performance information for high-performing

males, whereas the corresponding coefficients are jumpy and negligible which cap-

tures the effect of leagues information. These observations imply that relative perfor-

mance information brings about negative and non-linear treatment effects on course

grades, while leagues information brings about positive and average treatment ef-

fects. This is unsurprising. Given that relative performance information makes

one’s relative position salient, one takes account of this information in benchmark-

ing his ability and exerting effort (Cabrales et al., 2019). The league information

is unlikely to make ability salient, given that milestones are exogenously set. The

underlying stories merit further investigation and more clear-cut overall evidence

which is beyond the capability of this project.

Looking at the mechanisms in Chapter 2 and Chapter 3, all the positive treat-

ment effects on the sample or a subsample, either of relative performance information

or of leagues information, are unanimously driven by increased effort in course plat-

form accesses or online assignment submissions, which is as expected. Meanwhile,

the driving force of the negative treatment effects on high-performers are slightly

different. High-performers based on the whole sample are found to report feeling

happier, while high-performing females are found to feel less able to overcome diffi-

culties. A closer investigation shows that the coefficients reflecting high-performing

females’ perceived happiness are all positive, albeit statistically insignificant, pos-

sibly due to the shrunk sample size within each gender. This is suggesting that
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one’s perceived stress does not necessarily reflect his perceived happiness. Yet, an

increase in either stress level or perceived happiness, can lead to worse academic

performance.
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Appendix C
Table C.1: Effects on Exam Grades

Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Goals
Treatment (β1) -0.198* -0.187** -0.117 -0.110 -0.092 -0.063 -0.157 -0.140 -0.140 -0.120

(0.100) (0.084) (0.127) (0.127) (0.107) (0.116) (0.094) (0.093) (0.093) (0.097)

Male (β2) -0.017 0.038 -0.073 -0.093 0.154* 0.166** 0.006 0.023 0.056 0.077
(0.103) (0.095) (0.081) (0.092) (0.085) (0.078) (0.081) (0.087) (0.070) (0.068)

Treatment × Male (β3) -0.026 0.014 0.033 -0.005 0.176** 0.170** 0.062 0.062 0.080 0.074
(0.097) (0.095) (0.092) (0.084) (0.063) (0.071) (0.075) (0.081) (0.064) (0.071)

Treatment Effect on Male (β1 + β3) -0.223 -0.173 -0.084 -0.115 0.084 0.107 -0.095 -0.078 -0.060 -0.046
[0.191] [0.183] [0.143] [0.197] [0.150] [0.124] [0.135] [0.163] [0.143] [0.155]

Obs 613 613 607 607 618 618 602 602 618 618

Panel B: Social Goals vs. Control
Treatment (β1) -0.090 -0.094 -0.022 -0.045 -0.043 -0.030 -0.057 -0.066 -0.066 -0.065

(0.089) (0.094) (0.113) (0.116) (0.121) (0.128) (0.096) (0.100) (0.100) (0.105)

Male (β2) -0.022 -0.009 0.037 0.014 0.260* 0.265* 0.084 0.080 0.144 0.145
(0.083) (0.081) (0.097) (0.090) (0.123) (0.131) (0.083) (0.083) (0.086) (0.092)

Treatment × Male (β3) 0.082 0.098 0.128* 0.096 0.225** 0.217* 0.162** 0.154* 0.155* 0.145
(0.084) (0.096) (0.066) (0.057) (0.095) (0.103) (0.071) (0.077) (0.080) (0.086)

Treatment Effect on Male (β1 + β3) -0.007 0.004 0.106 0.051 0.182 0.187 0.105 0.088 0.089 0.080
[0.157] [0.177] [0.163] [0.125] [0.209] [0.211] [0.154] [0.148] [0.166] [0.168]

Obs 556 556 545 545 560 560 541 541 560 560

Panel C: Goals vs. Control
Treatment (β1) 0.108 0.107 0.095 0.088 0.049 0.074 0.100 0.103 0.075 0.084

(0.085) (0.089) (0.064) (0.063) (0.067) (0.069) (0.061) (0.059) (0.054) (0.055)

Male (β2) -0.022 0.050 0.037 0.075 0.260* 0.335** 0.084 0.155** 0.144 0.218***
(0.083) (0.083) (0.097) (0.092) (0.123) (0.114) (0.083) (0.064) (0.086) (0.070)

Treatment × Male (β3) 0.091 0.145 0.022 0.049 0.203** 0.260*** 0.106 0.159* 0.130* 0.182**
(0.075) (0.086) (0.091) (0.099) (0.089) (0.079) (0.085) (0.085) (0.073) (0.067)

Treatment Effect on Male (β1 + β3) 0.199 0.251* 0.117 0.137 0.252* 0.334** 0.206 0.262** 0.205* 0.265**
[0.122] [0.133] [0.134] [0.144] [0.190] [0.166] [0.123] [0.113] [0.131] [0.096]

N 599 599 592 592 602 602 589 589 602 602
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade. The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final
exam, average exam, and overall course grades. All dependent variables are standardized. Odd numbered columns only include a treatment
indicator, gender, and their interaction. Even numbered columns additionally control for student characteristics (age, dummies for countries of
birth groups, a dummy denoting whether a student is enrolled in an Economics degree and a dummy denoting whether a student is in full-time
mode) and tutor fixed effects. Standard errors are clustered by tutor and reported in parentheses. The linear combination of β1 +β3 is reported
and the corresponding standard error is in brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.2: Effects on Assignment Progression
1,000+ points 1,300+ points 1,000+ points 1,300+ points 1,000+ points 1,300+ points

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)

Panel A: Social Goals vs. Goals Panel B: Social Goals vs. Control Panel C: Goals vs. Control
Panel A.1: Week 7 Panel B.1: Week 7 Panel C.1: Week 7

Treatment (β1) 0.017 0.019 -0.007 -0.006 0.026 0.021 0.000 -0.002 0.010 0.014 0.007 0.008
(0.026) (0.027) (0.007) (0.008) (0.026) (0.026) (0.000) (0.001) (0.022) (0.023) (0.007) (0.008)

Male (β2) -0.007 -0.006 -0.007 -0.004 0.029 0.033 0.000 -0.000 0.029 0.037* 0.000*** 0.001
(0.020) (0.021) (0.007) (0.006) (0.020) (0.021) (0.000) (0.003) (0.020) (0.019) (0.000) (0.001)

Treatment × Male (β3) 0.026 0.019 0.011 0.013 0.035** 0.028* 0.018* 0.014 0.003 0.002 0.000*** 0.002
(0.030) (0.033) (0.012) (0.013) (0.013) (0.014) (0.009) (0.009) (0.018) (0.022) (0.000) (0.002)

Treatment Effect on Male (β1 + β3) 0.042 0.038 0.004 0.006 0.062** 0.049* 0.018* 0.012 0.013 0.015 0.007 0.010
[0.046] [0.049] [0.018] [0.018] [0.024] [0.025] [0.009] [0.011] [0.034] [0.035] [0.000] [0.003]

Panel A.2: Week 11 Panel B.2: Week 11 Panel C.2: Week 11

Treatment (β1) 0.055 0.068 0.022 0.031 -0.025 -0.040 0.026 0.031 -0.080 -0.083 0.004 0.006
(0.059) (0.061) (0.027) (0.029) (0.075) (0.074) (0.025) (0.025) (0.054) (0.053) (0.013) (0.012)

Male (β2) 0.024 0.041 0.012 0.014 -0.096* -0.086 0.011 0.009 -0.096* -0.071 0.011 0.018
(0.043) (0.045) (0.021) (0.021) (0.053) (0.056) (0.018) (0.019) (0.053) (0.051) (0.018) (0.019)

Treatment × Male (β3) 0.026 0.036 0.027 0.022 -0.054 -0.062 0.032 0.020 -0.056 -0.056 0.017 0.018
(0.054) (0.055) (0.029) (0.027) (0.050) (0.053) (0.025) (0.020) (0.053) (0.051) (0.018) (0.018)

Treatment Effect on Male (β1 + β3) 0.081 0.104 0.049 0.053 -0.079 -0.102 0.058 0.051 -0.136 -0.139 0.021 0.024
[0.106] [0.098] [0.046] [0.044] [0.098] [0.104] [0.043] [0.031] [0.097] [0.099] [0.023] [0.033]

Panel A.3: Week 13 Panel B.3: Week 13 Panel C.3: Week 13

Treatment (β1) 0.069 0.088 0.021 0.038 0.012 -0.002 0.003 0.014 -0.057 -0.064 -0.018 -0.019
(0.075) (0.075) (0.048) (0.051) (0.078) (0.079) (0.050) (0.052) (0.048) (0.046) (0.027) (0.025)

Male (β2) -0.044 -0.017 -0.000 0.007 -0.122** -0.108* -0.033 -0.021 -0.122** -0.081 -0.033 -0.023
(0.056) (0.054) (0.034) (0.040) (0.054) (0.055) (0.032) (0.032) (0.054) (0.051) (0.032) (0.033)

Treatment × Male (β3) 0.026 0.043 0.023 0.019 -0.031 -0.036 0.005 -0.005 -0.102 -0.086 -0.019 -0.017
(0.058) (0.054) (0.045) (0.046) (0.057) (0.053) (0.043) (0.043) (0.066) (0.065) (0.037) (0.040)

Treatment Effect on Male (β1 + β3) 0.095 0.130 0.045 0.057 -0.019 -0.039 0.008 0.009 -0.159 -0.151 -0.037 -0.036
[0.126] [0.121] [0.088] [0.091] [0.102] [0.098] [0.088] [0.071] [0.101] [0.111] [0.066] [0.071]

Obs 614 614 614 614 557 557 557 557 601 601 601 601
Student Characteristics X X X X X X X X X X X X

Tutor FE X X X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is a binary variable which equals one if a student’s
online assignment points in a certain week are above 1,000 and zero otherwise. The dependent variable in columns (3)-(4) refer to the same outcome formulation for
online assignment points above 1,300. Odd numbered columns only include a treatment indicator, gender, and their interaction. Even numbered columns additionally
control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting whether a student is enrolled in an Economics degree and
a dummy denoting whether a student is in full-time mode) and tutor fixed effects. Standard errors are clustered by tutor and reported in parentheses. The linear
combination of β1 + β3 is reported and the corresponding standard error is in brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.3: Effects on Exam Grades (UQR)- Social Goals vs. Goals
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: P10
Treatment (β1) -0.134 -0.065 0.259 0.284 0.172 0.200 0.135 0.155 0.118 0.125

(0.244) (0.245) (0.170) (0.205) (0.202) (0.205) (0.249) (0.211) (0.188) (0.212)

Male(β2) 0.050 0.159 -0.140 -0.100 0.089 0.167 -0.057 0.057 0.067 0.148
(0.222) (0.229) (0.187) (0.229) (0.183) (0.192) (0.211) (0.226) (0.176) (0.206)

Treatment× Male (β3) 0.278 0.166 0.074 -0.018 -0.059 -0.167 0.120 0.032 0.018 -0.065
(0.333) (0.319) (0.233) (0.289) (0.265) (0.249) (0.321) (0.291) (0.243) (0.264)

Treatment Effect on Male (β1 + β3) 0.144 0.101 0.333 0.266 0.113 0.032 0.255 0.187 0.136 0.060
[0.405] [0.409] [0.299] [0.323] [0.336] [0.291] [0.338] [0.353] [0.283] [0.322]

Panel B: P25
Treatment (β1) -0.101 -0.062 -0.108 -0.123 -0.013 0.030 -0.205 -0.212 -0.032 -0.031

(0.182) (0.189) (0.206) (0.208) (0.175) (0.176) (0.203) (0.194) (0.157) (0.163)

Male(β2) 0.022 0.108 -0.347* -0.350* 0.104 0.150 -0.196 -0.154 0.014 0.042
(0.157) (0.177) (0.183) (0.206) (0.157) (0.162) (0.174) (0.159) (0.156) (0.156)

Treatment× Male (β3) 0.126 0.043 0.505* 0.455* 0.044 -0.027 0.437* 0.398 0.177 0.155
(0.241) (0.231) (0.263) (0.271) (0.224) (0.234) (0.247) (0.253) (0.202) (0.224)

Treatment Effect on Male (β1 + β3) 0.025 -0.019 0.397 0.331 0.032 0.003 0.232 0.186 0.145 0.124
[0.296] [0.310] [0.355] [0.365] [0.273] [0.301] [0.298] [0.329] [0.253] [0.286]

Panel C: P50
Treatment (β1) -0.221 -0.227 -0.172 -0.156 -0.113 -0.066 -0.158 -0.109 -0.239 -0.198

(0.149) (0.152) (0.165) (0.151) (0.176) (0.197) (0.172) (0.170) (0.164) (0.179)

Male(β2) 0.004 0.021 -0.073 -0.063 0.306* 0.319* -0.046 -0.036 -0.011 0.002
(0.134) (0.141) (0.147) (0.142) (0.179) (0.191) (0.153) (0.147) (0.150) (0.161)

Treatment× Male (β3) 0.296 0.290 0.175 0.120 -0.016 -0.075 0.226 0.151 0.306 0.213
(0.202) (0.199) (0.228) (0.208) (0.238) (0.264) (0.222) (0.224) (0.228) (0.224)

Treatment Effect on Male (β1 + β3) 0.075 0.063 0.003 -0.036 -0.130 -0.141 0.068 0.042 0.067 0.015
[0.248] [0.236] [0.270] [0.279] [0.288] [0.312] [0.277] [0.288] [0.257] [0.292]

Panel D: P75
Treatment (β1) -0.340** -0.363** -0.360** -0.381** -0.176 -0.144 -0.427*** -0.443** -0.151 -0.140

(0.156) (0.167) (0.152) (0.159) (0.177) (0.185) (0.150) (0.179) (0.133) (0.139)

Male(β2) -0.036 -0.038 0.036 -0.031 0.122 0.106 -0.115 -0.151 0.106 0.097
(0.168) (0.169) (0.133) (0.128) (0.177) (0.192) (0.159) (0.167) (0.142) (0.134)

Treatment× Male (β3) 0.195 0.242 0.182 0.228 0.315 0.288 0.397* 0.453* 0.149 0.140
(0.206) (0.220) (0.181) (0.188) (0.269) (0.273) (0.216) (0.238) (0.195) (0.187)

Treatment Effect on Male (β1 + β3) -0.145 -0.121 -0.178 -0.154 0.139 0.144 -0.030 0.010 -0.002 0.000
[0.261] [0.263] [0.243] [0.244] [0.290] [0.337] [0.252] [0.282] [0.234] [0.262]

Panel E: P90
Treatment (β1) -0.380*** -0.422*** -0.146 -0.160 -0.287** -0.289** -0.321** -0.321** -0.287** -0.284**

(0.144) (0.154) (0.111) (0.117) (0.138) (0.147) (0.128) (0.126) (0.137) (0.138)

Male(β2) -0.084 -0.086 0.133 0.054 0.040 0.046 0.060 0.039 0.019 0.013
(0.159) (0.161) (0.123) (0.125) (0.155) (0.159) (0.144) (0.147) (0.161) (0.168)

Treatment× Male (β3) 0.224 0.324* 0.054 0.113 0.362* 0.341 0.287 0.319 0.302 0.309
(0.197) (0.190) (0.166) (0.179) (0.203) (0.220) (0.201) (0.212) (0.206) (0.206)

Treatment Effect on Male (β1 + β3) -0.156 -0.098 -0.091 -0.048 0.075 0.051 -0.034 -0.002 0.015 0.025
[0.244] [0.242] [0.239] [0.229] [0.284] [0.280] [0.268] [0.241] [0.276] [0.257]

Obs 613 613 607 607 618 618 602 602 618 618
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate unconditional quantile regressions (UQR). All dependent variables are standardized. Pi represents
UQR results at ith percentile. The dependent variable in column (1)-(2) is first midterm grade (standardized). The dependent variables in columns
(3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam, average exam, and overall course grade.
Odd numbered columns only include a treatment indicator, gender, and their interaction. Even numbered columns additionally control for student
characteristics (age, dummies for countries of birth groups, a dummy denoting whether a student is enrolled in an Economics degree and a dummy
denoting whether a student is in full-time mode) and tutor fixed effects. Bootstrapped standard errors with 200 replications are reported in parentheses.
The linear combination of β1 + β3 is reported and the corresponding standard error is in brackets. *, **, and *** denote significance at the 10%, 5%, and
1% level, respectively.
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Table C.4: Effects on Exam Grades (UQR)- Social Goals vs. Control
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: P10
Treatment (β1) 0.232 0.278 0.301 0.294 0.267 0.286 0.159 0.165 0.231 0.244

(0.348) (0.334) (0.210) (0.210) (0.238) (0.248) (0.264) (0.268) (0.227) (0.257)

Male (β2) 0.174 0.129 0.025 0.024 0.320 0.270 0.229 0.243 0.262 0.204
(0.331) (0.310) (0.207) (0.233) (0.214) (0.230) (0.227) (0.242) (0.184) (0.238)

Treatment × Male (β3) 0.180 0.260 -0.095 -0.108 -0.287 -0.235 -0.075 -0.033 -0.206 -0.168
(0.419) (0.414) (0.289) (0.285) (0.296) (0.311) (0.307) (0.325) (0.259) (0.313)

Treatment Effect on Male (β1 + β3) 0.412 0.538 0.206 0.186 -0.020 0.051 0.084 0.131 0.025 0.076
[0.545] [0.517] [0.357] [0.368] [0.365] [0.387] [0.382] [0.405] [0.317] [0.393]

Panel B: P25
Treatment (β1) 0.029 0.054 0.022 -0.025 0.136 0.161 0.023 -0.009 0.063 0.071

(0.171) (0.175) (0.182) (0.189) (0.174) (0.176) (0.170) (0.193) (0.157) (0.166)

Male (β2) 0.009 0.005 -0.030 -0.027 0.342** 0.357** 0.101 0.087 0.142 0.130
(0.168) (0.175) (0.168) (0.166) (0.157) (0.168) (0.174) (0.182) (0.167) (0.155)

Treatment × Male (β3) 0.113 0.117 0.164 0.164 -0.201 -0.209 0.114 0.145 0.037 0.045
(0.221) (0.227) (0.245) (0.207) (0.210) (0.231) (0.228) (0.244) (0.221) (0.233)

Treatment Effect on Male (β1 + β3) 0.142 0.172 0.185 0.139 -0.066 -0.048 0.136 0.135 0.100 0.116
[0.277] [0.286] [0.305] [0.281] [0.273] [0.286] [0.285] [0.311] [0.271] [0.280]

Panel C: P50
Treatment (β1) -0.267 -0.301 -0.010 -0.034 -0.243 -0.189 -0.027 -0.044 -0.151 -0.155

(0.197) (0.192) (0.187) (0.171) (0.195) (0.200) (0.177) (0.174) (0.195) (0.175)

Male (β2) -0.092 -0.094 -0.015 -0.058 0.156 0.230 0.051 0.093 0.115 0.136
(0.159) (0.171) (0.171) (0.167) (0.185) (0.200) (0.161) (0.167) (0.187) (0.179)

Treatment × Male (β3) 0.429* 0.443* 0.160 0.176 0.156 0.029 0.211 0.188 0.181 0.125
(0.231) (0.249) (0.241) (0.217) (0.267) (0.273) (0.253) (0.245) (0.247) (0.226)

Treatment Effect on Male (β1 + β3) 0.161 0.142 0.149 0.142 -0.086 -0.160 0.185 0.144 0.030 -0.029
[0.303] [0.314] [0.305] [0.276] [0.331] [0.338] [0.308] [0.297] [0.315] [0.288]

Panel D: P75
Treatment (β1) -0.331** -0.372** -0.085 -0.108 -0.253 -0.253 -0.343* -0.367** -0.276* -0.282*

(0.166) (0.172) (0.142) (0.148) (0.163) (0.169) (0.178) (0.181) (0.145) (0.163)

Male (β2) -0.065 -0.003 0.166 0.134 0.059 0.077 0.004 0.034 -0.004 0.024
(0.154) (0.187) (0.140) (0.148) (0.182) (0.169) (0.148) (0.168) (0.146) (0.162)

Treatment × Male (β3) 0.226 0.219 -0.071 -0.070 0.341 0.295 0.292 0.294 0.279 0.225
(0.203) (0.220) (0.188) (0.206) (0.233) (0.228) (0.220) (0.235) (0.185) (0.202)

Treatment Effect on Male (β1 + β3) -0.105 -0.153 -0.156 -0.178 0.088 0.042 -0.051 -0.073 0.004 -0.057
[0.255] [0.289] [0.235] [0.254] [0.295] [0.284] [0.265] [0.296] [0.235] [0.260]

Panel E: P90
Treatment (β1) -0.325** -0.348** -0.210 -0.241 -0.125 -0.140 -0.424*** -0.452*** -0.230 -0.277*

(0.149) (0.160) (0.143) (0.167) (0.156) (0.154) (0.151) (0.151) (0.145) (0.155)

Male (β2) 0.006 0.086 0.088 0.071 0.239 0.250 -0.000 0.035 0.153 0.158
(0.168) (0.194) (0.157) (0.160) (0.163) (0.170) (0.193) (0.185) (0.184) (0.177)

Treatment × Male (β3) 0.142 0.154 0.122 0.159 0.169 0.127 0.394 0.397* 0.210 0.230
(0.212) (0.231) (0.219) (0.230) (0.224) (0.225) (0.244) (0.231) (0.214) (0.220)

Treatment Effect on Male (β1 + β3) -0.183 -0.194 -0.087 -0.082 0.044 -0.013 -0.030 -0.055 -0.020 -0.047
[0.271] [0.301] [0.262] [0.280] [0.273] [0.282] [0.287] [0.296] [0.258] [0.270]

Obs 556 556 545 545 560 560 541 541 560 560
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate unconditional quantile regressions (UQR). All dependent variables are standardized. Pi
represents UQR results at ith percentile. The dependent variable in column (1)-(2) is first midterm grade (standardized). The dependent
variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam, average
exam, and overall course grade. Odd numbered columns only include a treatment indicator, gender, and their interaction. Even numbered
columns additionally control for student characteristics (age, dummies for countries of birth groups, a dummy denoting whether a student is
enrolled in an Economics degree and a dummy denoting whether a student is in full-time mode) and tutor fixed effects. Bootstrapped standard
errors with 200 replications are reported in parentheses. The linear combination of β1 + β3 is reported and the corresponding standard error is
in brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.5: Effects on Exam Grades (UQR)- Goals vs. Control
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: P10
Treatment (β1) 0.312 0.315 -0.134 -0.142 0.065 0.069 0.169 0.128 0.106 0.083

(0.297) (0.288) (0.256) (0.268) (0.247) (0.211) (0.237) (0.248) (0.213) (0.201)

Male(β2) 0.173 0.206 -0.049 -0.037 0.288 0.333* 0.337 0.405* 0.192 0.267
(0.344) (0.307) (0.248) (0.266) (0.210) (0.194) (0.217) (0.244) (0.215) (0.214)

Treatment× Male (β3) -0.125 -0.051 0.079 0.108 -0.198 -0.142 -0.351 -0.295 -0.104 -0.054
(0.401) (0.386) (0.347) (0.371) (0.282) (0.272) (0.293) (0.322) (0.273) (0.252)

Treatment Effect on Male (β1 + β3) 0.188 0.264 -0.056 -0.034 -0.133 -0.074 -0.182 -0.167 0.002 0.029
[0.465] [0.452] [0.437] [0.385] [0.358] [0.337] [0.357] [0.411] [0.336] [0.347]

Panel B: P25
Treatment (β1) 0.148 0.137 0.067 0.077 0.071 0.096 0.184 0.178 0.064 0.086

(0.172) (0.172) (0.206) (0.244) (0.197) (0.182) (0.185) (0.196) (0.162) (0.170)

Male(β2) 0.009 0.089 -0.111 -0.029 0.346* 0.498** 0.160 0.207 0.099 0.158
(0.172) (0.178) (0.212) (0.234) (0.184) (0.195) (0.179) (0.173) (0.149) (0.172)

Treatment× Male (β3) -0.112 -0.125 -0.238 -0.258 -0.230 -0.279 -0.309 -0.298 -0.077 -0.099
(0.249) (0.224) (0.285) (0.320) (0.244) (0.229) (0.239) (0.243) (0.209) (0.227)

Treatment Effect on Male (β1 + β3) 0.036 0.013 -0.171 -0.181 -0.159 -0.184 -0.125 -0.120 -0.013 -0.013
[0.286] [0.302] [0.357] [0.373] [0.311] [0.330] [0.337] [0.326] [0.264] [0.273]

Panel C: P50
Treatment (β1) -0.022 -0.036 0.171 0.152 -0.116 -0.079 0.135 0.135 0.131 0.159

(0.201) (0.213) (0.204) (0.174) (0.177) (0.178) (0.184) (0.179) (0.175) (0.181)

Male(β2) -0.103 -0.031 0.020 0.101 0.151 0.294 0.053 0.173 0.180 0.288
(0.195) (0.198) (0.192) (0.182) (0.175) (0.200) (0.166) (0.182) (0.161) (0.195)

Treatment× Male (β3) 0.109 0.101 -0.098 -0.104 0.168 0.031 -0.090 -0.161 -0.132 -0.233
(0.260) (0.268) (0.248) (0.232) (0.246) (0.253) (0.249) (0.238) (0.225) (0.248)

Treatment Effect on Male (β1 + β3) 0.087 0.065 0.073 0.048 0.052 -0.048 0.045 -0.026 -0.001 -0.074
[0.342] [0.348] [0.289] [0.316] [0.320] [0.314] [0.312] [0.328] [0.301] [0.282]

Panel D: P75
Treatment (β1) 0.027 0.056 0.186 0.198 -0.091 -0.044 0.063 0.080 -0.165 -0.140

(0.148) (0.151) (0.149) (0.142) (0.157) (0.157) (0.170) (0.169) (0.153) (0.144)

Male(β2) 0.046 0.149 0.117 0.165 0.058 0.106 -0.084 -0.059 -0.039 0.010
(0.148) (0.152) (0.144) (0.157) (0.162) (0.192) (0.172) (0.170) (0.164) (0.167)

Treatment× Male (β3) -0.025 -0.114 -0.075 -0.135 0.052 0.008 0.050 0.047 0.199 0.155
(0.191) (0.221) (0.203) (0.209) (0.214) (0.220) (0.243) (0.238) (0.210) (0.201)

Treatment Effect on Male (β1 + β3) 0.002 -0.058 0.111 0.062 -0.039 -0.036 0.113 0.127 0.033 0.015
[0.270] [0.298] [0.233] [0.261] [0.284] [0.311] [0.281] [0.302] [0.262] [0.277]

Panel E: P90
Treatment (β1) -0.040 -0.025 -0.041 -0.050 0.166 0.206 0.021 0.034 0.143 0.149

(0.133) (0.148) (0.129) (0.118) (0.152) (0.164) (0.127) (0.131) (0.155) (0.159)

Male(β2) 0.046 0.130 0.077 0.066 0.239 0.259 0.098 0.136 0.161 0.194
(0.137) (0.148) (0.142) (0.150) (0.180) (0.171) (0.147) (0.147) (0.149) (0.162)

Treatment× Male (β3) -0.044 -0.094 0.054 0.062 -0.198 -0.212 -0.069 -0.117 -0.186 -0.212
(0.180) (0.199) (0.174) (0.175) (0.236) (0.243) (0.189) (0.198) (0.213) (0.227)

Treatment Effect on Male (β1 + β3) -0.085 -0.119 0.013 0.011 -0.032 -0.006 -0.048 -0.083 -0.043 -0.063
[0.253] [0.231] [0.233] [0.242] [0.278] [0.299] [0.238] [0.255] [0.258] [0.261]

Obs 599 599 592 592 602 602 589 589 602 602
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate unconditional quantile regressions (UQR). All dependent variables are standardized.
Pi represents UQR results at ith percentile. The dependent variable in column (1)-(2) is first midterm grade (standardized). The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final
exam, average exam, and overall course grade. Odd numbered columns only include treatment indicator, gender, and their interaction.
Even numbered columns additionally control for student characteristics (age, dummies for countries of birth groups, a dummy denoting
whether a student is enrolled in an Economics degree and a dummy denoting whether a student is in full-time mode) and tutor fixed
effects. Bootstrapped standard errors with 200 replications are reported in parentheses. The linear combination of β1 + β3 is reported
and the corresponding standard error is in brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.6: Mechanism for Females - Social Goals vs. Goals

Week 6 Exam Week 10 Exam Final Exam Average Exam Overall Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (1) (2) (3) (4) (5)

Panel A: Female Panel B: Male

Panel A.1: Low-performing students Panel B.1: Low-performing students

Can Overcome Difficulties -0.078 -0.144 -0.072 -0.117 -0.110 -0.018 -0.119 -0.041 -0.111 -0.051
(0.094) (0.099) (0.086) (0.079) (0.085) (0.064) (0.100) (0.068) (0.079) (0.081)

Obs 99 95 102 93 96 120 114 122 109 118

Course Platform Accesses 0.276 0.393** -0.072 0.252 0.302 0.060 0.541* -0.081 0.132 0.151
(0.207) (0.179) (0.210) (0.204) (0.199) (0.144) (0.304) (0.132) (0.162) (0.141)

Obs 134 124 140 125 127 151 153 161 147 155

Panel A.2: High-performing students Panel B.2: High-performing students

Can Overcome Difficulties -0.157** -0.115** -0.162** -0.145*** -0.118** -0.035 0.019 -0.010 0.004 -0.013
(0.061) (0.049) (0.064) (0.047) (0.053) (0.043) (0.045) (0.048) (0.047) (0.045)

Obs 102 104 100 105 106 134 135 133 139 137

Course Platform Accesses 0.175 0.067 0.249 0.260* 0.209 0.043 0.007 0.162 0.135 0.075
(0.134) (0.128) (0.221) (0.140) (0.185) (0.176) (0.113) (0.189) (0.189) (0.176)

Obs 122 130 117 128 130 150 143 143 146 149

Student Characteristics X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models run on the subsample of same-gender students with grades (showed on the columns) above the respective medians.
The dependent variable is in the left-most row. [For instance, columns (1)-(2) in Panel A refers to the subsample of female students with first midterm grades above the median,
whereas columns (1)-(2) in Panel B refers to the subsample of male students with first midterm grades above the median.] Can Overcome Difficulties is a binary variable which
equals one if one considers himself able to overcome difficulties and zero otherwise. Course Platform Accesses is standardized. All columns only include a treatment indicator.
Standard errors are clustered by tutor and reported in parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.7: Mechanism for Females - Social Goals vs. Control

Week 6 Exam Week 10 Exam Final Exam Average Exam Overall Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (1) (2) (3) (4) (5)

Panel A: Female Panel B: Male

Panel A.1: Low-performing students Panel B.1: Low-performing students

Can Overcome Difficulties -0.016 -0.036 -0.049 -0.033 -0.056 -0.118* -0.138 -0.119 -0.184* -0.161
(0.101) (0.098) (0.084) (0.100) (0.096) (0.066) (0.116) (0.074) (0.090) (0.097)

Obs 88 90 89 81 88 105 97 103 89 95

Course Platform Accesses 0.153 0.301 0.116 0.332 0.278 0.152 0.516 -0.090 0.257 0.241*
(0.255) (0.178) (0.195) (0.246) (0.251) (0.137) (0.311) (0.140) (0.151) (0.135)

Obs 118 117 118 113 119 148 144 147 135 143

Panel A.2: High-performing students Panel B.2: High-performing students

Can Overcome Difficulties -0.114* -0.129*** -0.087 -0.122** -0.072 -0.034 -0.045 -0.033 -0.003 -0.006
(0.054) (0.040) (0.063) (0.050) (0.048) (0.078) (0.057) (0.069) (0.085) (0.077)

Obs 91 87 91 95 92 107 108 110 115 118

Course Platform Accesses 0.178 0.041 0.185 0.177 0.145 0.223 -0.064 0.343* 0.166 0.140
(0.148) (0.171) (0.146) (0.166) (0.166) (0.156) (0.212) (0.177) (0.156) (0.154)

Obs 108 106 109 109 108 133 129 136 136 140

Student Characteristics X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models run on the subsample of same-gender students with grades (showed on the columns) above the respective medians.
The dependent variable is in the left-most row. [For instance, columns (1)-(2) in Panel A refers to the subsample of female students with first midterm grades above the median,
whereas columns (1)-(2) in Panel B refers to the subsample of male students with first midterm grades above the median.] Can Overcome Difficulties is a binary variable which
equals one if one considers himself able to overcome difficulties and zero otherwise. Course Platform Accesses is standardized. All columns only include a treatment indicator.
Standard errors are clustered by tutor and reported in parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.8: Mechanism for Females - Goals vs. Control

Week 6 Exam Week 10 Exam Final Exam Average Exam Overall Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (1) (2) (3) (4) (5)

Panel A: Female Panel B: Male

Panel A.1: Low-performing students Panel B.1: Low-performing students

Can Overcome Difficulties 0.062 0.108 0.022 0.083 0.054 -0.100** -0.019 -0.078 -0.074 -0.110*
(0.049) (0.079) (0.082) (0.070) (0.072) (0.038) (0.064) (0.058) (0.059) (0.059)

Obs 87 89 87 84 84 115 117 113 110 111

Course Platform Accesses -0.123 -0.092 0.188 0.080 -0.024 0.092 -0.025 -0.009 0.125 0.090
(0.181) (0.061) (0.208) (0.178) (0.219) (0.107) (0.053) (0.165) (0.137) (0.119)

Obs 118 121 128 120 120 149 145 148 144 146

Panel A.2: High-performing students Panel B.2: High-performing students

Can Overcome Difficulties 0.043 -0.013 0.076 0.022 0.046 0.000 -0.064 -0.023 -0.007 0.007
(0.044) (0.049) (0.049) (0.044) (0.048) (0.082) (0.066) (0.070) (0.091) (0.085)

Obs 103 101 105 104 108 121 113 123 120 125

Course Platform Accesses 0.003 -0.026 -0.064 -0.083 -0.064 0.180* -0.070 0.181 0.031 0.065
(0.181) (0.139) (0.155) (0.174) (0.171) (0.097) (0.192) (0.199) (0.166) (0.144)

Obs 136 132 128 131 136 143 142 145 142 147

Student Characteristics X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models run on the subsample of same-gender students with grades (showed on the columns) above the respective medians.
The dependent variable is in the left-most row. [For instance, columns (1)-(2) in Panel A refers to the subsample of female students with first midterm grades above the median,
whereas columns (1)-(2) in Panel B refers to the subsample of male students with first midterm grades above the median.] Can Overcome Difficulties is a binary variable which
equals one if one considers himself able to overcome difficulties and zero otherwise. Course Platform Accesses is standardized. All columns only include a treatment indicator.
Standard errors are clustered by tutor and reported in parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.9: Mechanism for Males - Goals vs. Control

Week 9 Week 10 Week 11 Week 12 Week 13 Total

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Number of Assignment Accesses 0.131# 0.113 0.150# 0.123 0.190** 0.142 0.128 0.183 0.195* 0.164 0.030 -0.046
(0.077) (0.075) (0.094) (0.130) (0.086) (0.094) (0.133) (0.154) (0.100) (0.120) (0.119) (0.131)

Obs 333 333 333 333 333 333 333 333 333 333 333 333

All Online Assignment Submissions 0.220 0.239# 0.241* 0.262* 0.256** 0.249** -0.007 0.066 -0.089 -0.099 0.132 0.132
(0.163) (0.139) (0.120) (0.130) (0.094) (0.091) (0.115) (0.135) (0.097) (0.116) (0.124) (0.128)

Obs 332 332 332 332 332 332 332 332 332 332 332 332

Correct Online Assignment Submissions 0.219 0.251* 0.218* 0.227* 0.228** 0.220** -0.022 0.051 -0.099 -0.119 0.078 0.071
(0.155) (0.139) (0.117) (0.126) (0.097) (0.098) (0.109) (0.126) (0.088) (0.104) (0.125) (0.126)

Obs 332 332 332 332 332 332 332 332 332 332 332 332

Incorrect Online Assignment Submissions 0.204 0.203 0.253* 0.289** 0.273*** 0.267*** 0.012 0.081 -0.070 -0.065 0.188# 0.196
(0.169) (0.137) (0.119) (0.132) (0.084) (0.081) (0.124) (0.147) (0.109) (0.130) (0.123) (0.130)

Obs 332 332 332 332 332 332 332 332 332 332 332 332

Student Characteristics X X X X X X X X X X X X
Tutor FE X X X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models on the male subsample. The dependent variables are listed in the left-most column. Columns (1)-(2) present
the variables recorded at the end of Week 9. Columns (3)-(4), (5)-(6), (7)-(8), (9)-(10), and (11)-(12) present the variables recorded in Week 10, 11, 12, 13, and over the
whole semester, respectively. All dependent variables are standardized. Odd numbered columns only include a treatment indicator. Even numbered columns additionally
control for student characteristics (age, dummies for countries of birth groups, a dummy denoting whether a student is enrolled in an Economics degree and a dummy
denoting whether a student is in full-time mode) and tutor fixed effects. Standard errors are clustered by tutor and reported in parentheses. #, *, **, and *** denote
significance at the 15%. 10%, 5%, and 1% level, respectively.
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Table C.10: Mechanism for Males - Social Goals vs. Control

Week 9 Week 10 Week 11 Week 12 Week 13 Total

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Number of Assignment Accesses 0.181* 0.147* 0.118 0.090 0.116 0.074 0.186** 0.218** 0.110 0.111 0.151 0.059
(0.085) (0.071) (0.122) (0.153) (0.090) (0.088) (0.082) (0.092) (0.082) (0.095) (0.170) (0.160)

Obs 319 319 319 319 319 319 319 319 319 319 319 319

All Online Assignment Submissions 0.121 0.172# 0.059 0.030 0.136* 0.139* 0.117 0.151 -0.057 -0.045 0.046 0.008
(0.089) (0.113) (0.091) (0.111) (0.071) (0.072) (0.109) (0.109) (0.088) (0.095) (0.138) (0.132)

Obs 316 316 316 316 316 316 316 316 316 316 316 316

Correct Online Assignment Submissions 0.096 0.149 0.036 0.001 0.111# 0.107 0.120 0.151 -0.075 -0.065 -0.017 -0.065
(0.088) (0.110) (0.093) (0.113) (0.071) (0.072) (0.111) (0.106) (0.090) (0.097) (0.138) (0.130)

Obs 316 316 316 316 316 316 316 316 316 316 316 316

Incorrect Online Assignment Submissions 0.148# 0.191# 0.086 0.067 0.160** 0.171** 0.106 0.143 -0.029 -0.016 0.120 0.097
(0.090) (0.113) (0.084) (0.104) (0.070) (0.073) (0.107) (0.113) (0.085) (0.095) (0.129) (0.127)

Obs 316 316 316 316 316 316 316 316 316 316 316 316

Student Characteristics X X X X X X X X X X X X
Tutor FE X X X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models on the male subsample. The dependent variables are listed in the left-most column. Columns (1)-(2)
present the variables recorded at the end of Week 9. Columns (3)-(4), (5)-(6), (7)-(8), (9)-(10), and (11)-(12) present the variables recorded in Week 10, 11, 12, 13, and
over the whole semester, respectively. All dependent variables are standardized. Odd numbered columns only include a treatment indicator. Even numbered columns
additionally control for student characteristics (age, dummies for countries of birth groups, a dummy denoting whether a student is enrolled in an Economics degree and
a dummy denoting whether a student is in full-time mode) and tutor fixed effects. Standard errors are clustered by tutor and reported in parentheses. #, *, **, and ***
denote significance at the 15%. 10%, 5%, and 1% level, respectively.
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Table C.11: Mechanism for Males - Social Goals vs. Goals

Week 9 Week 10 Week 11 Week 12 Week 13 Total

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Number of Assignment Accesses 0.050 0.035 -0.032 -0.031 -0.074 -0.067 0.058 0.007 -0.085 -0.100 0.121 0.056
(0.072) (0.067) (0.122) (0.126) (0.070) (0.084) (0.087) (0.095) (0.130) (0.151) (0.118) (0.127)

Obs 354 354 354 354 354 354 354 354 354 354 354 354

All Online Assignment Submissions -0.099 -0.111 -0.182 -0.143 -0.120 -0.095 0.123 0.041 0.033 0.019 -0.086 -0.139*
(0.185) (0.212) (0.156) (0.153) (0.104) (0.117) (0.125) (0.141) (0.097) (0.114) (0.070) (0.065)

Obs 350 350 350 350 350 350 350 350 350 350 350 350

Correct Online Assignment Submissions -0.124 -0.140 -0.182 -0.145 -0.117 -0.091 0.142 0.068 0.025 0.016 -0.095 -0.151**
(0.176) (0.204) (0.150) (0.151) (0.101) (0.112) (0.114) (0.130) (0.092) (0.106) (0.068) (0.062)

Obs 350 350 350 350 350 350 350 350 350 350 350 350

Incorrect Online Assignment Submissions -0.056 -0.062 -0.167 -0.128 -0.113 -0.092 0.094 0.008 0.041 0.022 -0.068 -0.113
(0.186) (0.214) (0.153) (0.146) (0.102) (0.114) (0.136) (0.151) (0.100) (0.120) (0.078) (0.075)

Obs 350 350 350 350 350 350 350 350 350 350 350 350

Student Characteristics X X X X X X X X X X X X
Tutor FE X X X X X X X X X X X X

Notes: Each row presents estimates from separate OLS models on the male subsample. The dependent variables are listed in the left-most column. Columns (1)-(2)
present the variables recorded at the end of Week 9. Columns (3)-(4), (5)-(6), (7)-(8), (9)-(10), and (11)-(12) present the variables recorded in Week 10, 11, 12, 13, and
over the whole semester, respectively. All dependent variables are standardized. Odd numbered columns only include a treatment indicator. Even numbered columns
additionally control for student characteristics (age, dummies for countries of birth groups, a dummy denoting whether a student is enrolled in an Economics degree and
a dummy denoting whether a student is in full-time mode) and tutor fixed effects. Standard errors are clustered by tutor and reported in parentheses. #, *, **, and ***
denote significance at the 15%. 10%, 5%, and 1% level, respectively.
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Table C.12: Country of Birth: Effects on Exam Grades - Social Goals vs. Goals
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Females
Treatment (β1) -0.016 0.001 -0.073 -0.112 0.255 0.334 0.045 0.068 0.123 0.164

(0.236) (0.239) (0.270) (0.304) (0.239) (0.266) (0.260) (0.282) (0.238) (0.264)

Chinese (β2) 0.184 0.197 -0.338 -0.493* 0.009 -0.005 -0.065 -0.124 -0.044 -0.087
(0.197) (0.211) (0.247) (0.244) (0.228) (0.268) (0.229) (0.245) (0.205) (0.232)

Treatment × Chinese (β3) 0.109 0.128 -0.303 -0.391 -0.017 0.031 -0.088 -0.097 -0.063 -0.054
(0.206) (0.244) (0.219) (0.235) (0.213) (0.267) (0.225) (0.260) (0.199) (0.244)

Treatment Effect on Chinese Students (β1 + β3) 0.093 0.129 -0.375 -0.503 0.238 0.365 -0.043 -0.029 0.060 0.110
[0.388] [0.430] [0.444] [0.444] [0.429] [0.478] [0.420] [0.494] [0.394] [0.446]

Obs 197 197 198 198 198 198 197 197 198 198

Panel B: Males
Treatment (β1) 0.057 0.058 0.209* 0.216* 0.047 0.072 0.141 0.167 0.097 0.111

(0.109) (0.112) (0.116) (0.121) (0.108) (0.108) (0.099) (0.108) (0.071) (0.079)

Chinese (β2) -0.302*** -0.335*** -0.343* -0.415** -0.421*** -0.302** -0.421*** -0.420*** -0.382*** -0.310**
(0.085) (0.111) (0.162) (0.171) (0.104) (0.133) (0.109) (0.126) (0.087) (0.110)

Treatment × Chinese (β3) -0.292** -0.305** -0.376*** -0.392*** -0.438*** -0.414*** -0.429*** -0.430*** -0.396*** -0.380***
(0.099) (0.110) (0.116) (0.106) (0.107) (0.115) (0.085) (0.097) (0.092) (0.106)

Treatment Effect on Chinese Students (β1 + β3) -0.235 -0.247 -0.167 -0.176 -0.391** -0.342* -0.288* -0.263 -0.299* -0.269
[0.150] [0.190] [0.203] [0.242] [0.171] [0.166] [0.170] [0.187] [0.156] [0.185]

Obs 259 259 254 254 261 261 252 252 261 261
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized). The dependent
variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam, average exam, and overall course grade.
Odd numbered columns only include a treatment indicator, a dummy denoting whether a student is Australian-born or Chinese-born, and their interaction. Even numbered
columns additionally control for student characteristics (age, gender, a dummy denoting whether a student is enrolled in an Economics degree and a dummy denoting whether
a student is in full-time mode) and tutor fixed effects. Standard errors are clustered by tutor and reported in parentheses. The linear combination of β1 + β3 is reported and
the corresponding standard error is in brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.13: Country of Birth: Effects on Exam Grades - Social Goals vs. Control
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Females
Treatment (β1) -0.158 -0.081 0.264 0.273 0.234 0.220 0.102 0.127 0.160 0.170

(0.295) (0.332) (0.316) (0.337) (0.264) (0.285) (0.289) (0.335) (0.240) (0.282)

Chinese (β2) -0.057 0.103 0.005 0.013 -0.091 -0.078 -0.075 -0.003 -0.070 -0.020
(0.262) (0.328) (0.258) (0.287) (0.260) (0.276) (0.255) (0.313) (0.229) (0.273)

Chinese× Treatment (β3) -0.032 0.045 0.034 0.062 -0.037 -0.023 -0.031 0.012 -0.026 0.006
(0.213) (0.224) (0.147) (0.156) (0.209) (0.207) (0.164) (0.184) (0.156) (0.170)

Treatment Effect on Chinese Students (β1 + β3) -0.190 -0.036 0.297 0.335 0.197 0.198 0.071 0.139 0.134 0.176
[0.468] [0.542] [0.405] [0.425] [0.449] [0.447] [0.412] [0.471] [0.374] [0.430]

Obs 181 181 180 180 182 182 179 179 182 182

Panel B: Males
Treatment (β1) 0.076 0.108 0.343* 0.242* 0.110 0.103 0.211 0.202 0.186 0.145

(0.147) (0.176) (0.168) (0.130) (0.129) (0.167) (0.124) (0.120) (0.130) (0.149)

Chinese (β2) -0.509** -0.388* -0.316 -0.285 -0.368** -0.311* -0.497** -0.380** -0.374** -0.317
(0.184) (0.196) (0.225) (0.175) (0.139) (0.163) (0.179) (0.167) (0.174) (0.181)

Chinese× Treatment (β3) -0.273 -0.205 -0.242 -0.203 -0.374* -0.380 -0.359* -0.296 -0.307 -0.294
(0.212) (0.239) (0.161) (0.157) (0.192) (0.223) (0.189) (0.204) (0.193) (0.221)

Treatment Effect on Chinese Students (β1 + β3) -0.197 -0.097 0.101 0.039 -0.264 -0.277 -0.148 -0.094 -0.121 -0.149
[0.347] [0.414] [0.354] [0.299] [0.300] [0.359] [0.351] [0.315] [0.319] [0.359]

Obs 236 236 230 230 238 238 228 228 238 238
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized). The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam, average
exam, and overall course grade. Odd numbered columns only include a treatment indicator, a dummy denoting whether a student is Australian-born or
Chinese-born, and their interaction. Even numbered columns additionally control for student characteristics (age, gender, a dummy denoting whether a
student is enrolled in an Economics degree and a dummy denoting whether a student is in full-time mode) and tutor fixed effects. Standard errors are
clustered by tutor and reported in parentheses. The linear combination of β1 + β3 is reported and the corresponding standard error is in brackets. *, **,
and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.14: Country of Birth: Effects on Exam Grades - Goals vs. Control
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Females
Treatment (β1) -0.141 -0.152 0.336 0.406 -0.020 -0.014 0.057 0.075 0.037 0.057

(0.261) (0.303) (0.283) (0.304) (0.354) (0.402) (0.298) (0.347) (0.289) (0.342)

Chinese (β2) -0.057 0.025 0.005 0.004 -0.091 -0.000 -0.075 -0.023 -0.070 0.011
(0.262) (0.341) (0.258) (0.302) (0.260) (0.290) (0.254) (0.323) (0.229) (0.281)

Chinese× Treatment (β3) 0.042 0.089 -0.002 -0.069 -0.012 -0.006 -0.008 -0.029 -0.007 -0.003
(0.205) (0.259) (0.247) (0.273) (0.188) (0.217) (0.197) (0.248) (0.166) (0.211)

Treatment Effect on Chinese Students (β1 + β3) -0.099 -0.063 0.334 0.336 -0.032 -0.020 0.048 0.047 0.030 0.054
[0.444] [0.572] [0.470] [0.556] [0.519] [0.494] [0.436] [0.538] [0.424] [0.477]

Obs 202 202 202 202 204 204 200 200 204 204

Panel B: Males
Treatment (β1) 0.019 0.043 0.134 0.147 0.064 0.066 0.070 0.110 0.089 0.071

(0.179) (0.199) (0.203) (0.221) (0.157) (0.182) (0.182) (0.217) (0.168) (0.190)

Chinese (β2) -0.509** -0.400* -0.316 -0.249 -0.368** -0.270 -0.497** -0.358 -0.374** -0.292
(0.184) (0.193) (0.225) (0.231) (0.139) (0.171) (0.178) (0.208) (0.174) (0.192)

Chinese× Treatment (β3) -0.283 -0.272 -0.209 -0.210 -0.357** -0.241 -0.351* -0.284 -0.293 -0.236
(0.183) (0.230) (0.239) (0.278) (0.165) (0.219) (0.195) (0.244) (0.178) (0.223)

Treatment Effect on Chinese Students (β1 + β3) -0.264 -0.229 -0.075 -0.063 -0.293 -0.175 -0.281 -0.175 -0.204 -0.165
[0.340] [0.412] [0.413] [0.470] [0.276] [0.372] [0.352] [0.426] [0.334] [0.399]

Obs 253 253 248 248 253 253 248 248 253 253
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized).
The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam,
average exam, and overall course grade. Odd numbered columns only include a treatment indicator, a dummy denoting whether a student is Australian-
born or Chinese-born, and their interaction. Even numbered columns additionally control for student characteristics (age, gender, a dummy denoting
whether a student is enrolled in an Economics degree and a dummy denoting whether a student is in full-time mode) and tutor fixed effects. Standard
errors are clustered by tutor and reported in parentheses. The linear combination of β1 + β3 is reported and the corresponding standard error is in
brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.15: Field of Study: Effects on Exam Grades - Social Goals vs. Goals
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Females
Treatment (β1) -0.113 -0.035 0.046 0.123 0.234 0.321 0.046 0.142 0.104 0.194

(0.189) (0.189) (0.212) (0.238) (0.250) (0.301) (0.212) (0.241) (0.221) (0.261)

Business (β2) 0.412* 0.408* 0.594*** 0.657*** 0.514*** 0.567** 0.601*** 0.653*** 0.543*** 0.593***
(0.213) (0.195) (0.132) (0.164) (0.168) (0.207) (0.173) (0.193) (0.161) (0.185)

Business× Treatment (β3) 0.217 0.279 0.448** 0.563*** 0.209 0.299 0.372** 0.487** 0.277* 0.382**
(0.186) (0.177) (0.152) (0.167) (0.143) (0.181) (0.154) (0.172) (0.134) (0.154)

Treatment Effect on Business Students (β1 + β3) 0.105 0.244 0.494 0.687 0.443 0.621 0.417 0.629 0.381 0.576
[0.383] [0.350] [0.256] [0.372] [0.343] [0.420] [0.317] [0.373] [0.286] [0.371]

Obs 263 263 261 261 264 264 260 260 264 264

Panel B: Males
Treatment (β1) -0.072 -0.098 0.084 0.064 -0.081 -0.160 -0.002 -0.041 -0.066 -0.146

(0.113) (0.120) (0.124) (0.126) (0.130) (0.139) (0.110) (0.117) (0.108) (0.126)

Business (β2) -0.001 0.068 0.020 0.105 -0.156 -0.077 -0.041 0.054 -0.104 -0.040
(0.166) (0.208) (0.185) (0.201) (0.133) (0.193) (0.155) (0.207) (0.141) (0.206)

Business× Treatment (β3) 0.085 0.192 0.157 0.220 0.046 0.129 0.109 0.214 0.075 0.144
(0.115) (0.130) (0.122) (0.128) (0.131) (0.148) (0.118) (0.134) (0.127) (0.144)

Treatment Effect on Business Students (β1 + β3) 0.013 0.094 0.241 0.285 -0.035 -0.031 0.107 0.173 0.008 -0.002
[0.244] [0.204] [0.236] [0.251] [0.213] [0.283] [0.204] [0.280] [0.189] [0.228]

Obs 350 350 346 346 354 354 342 342 354 354
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized). The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam, average exam,
and overall course grade. Odd numbered columns only include a treatment indicator, a dummy denoting whether a student is pursuing a business degree, and
their interaction. Even numbered columns additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting
whether a student is enrolled in an Economics degree and a dummy denoting whether a student is in full-time mode) and tutor fixed effects. Standard errors are
clustered by tutor and reported in parentheses. The linear combination of β1 + β3 is reported and the corresponding standard error is in brackets. *, **, and ***
denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.16: Field of Study: Effects on Exam Grades - Social Goals vs. Control
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Females
Treatment (β1) -0.118 -0.116 -0.095 -0.048 0.084 0.069 -0.060 -0.043 -0.022 -0.016

(0.168) (0.186) (0.151) (0.176) (0.200) (0.221) (0.157) (0.180) (0.161) (0.177)

Business (β2) 0.249 0.220 0.223 0.286 0.206 0.261 0.286 0.324 0.235 0.286
(0.202) (0.228) (0.202) (0.215) (0.188) (0.206) (0.205) (0.229) (0.179) (0.203)

Business× Treatment (β3) 0.213 0.216 0.306* 0.392** 0.059 0.100 0.266 0.331* 0.151 0.206
(0.176) (0.210) (0.160) (0.142) (0.163) (0.179) (0.153) (0.158) (0.133) (0.143)

Treatment Effect on Business Students (β1 + β3) 0.095 0.099 0.211 0.344 0.142 0.168 0.206 0.288 0.129 0.190
[0.326] [0.370] [0.269] [0.273] [0.316] [0.345] [0.339] [0.280] [0.246] [0.324]

Obs 240 240 237 237 241 241 236 236 241 241

Panel B: Males
Treatment (β1) 0.127 0.104 0.123 0.042 -0.119 -0.192 0.097 0.040 -0.022 -0.105

(0.165) (0.180) (0.077) (0.079) (0.125) (0.146) (0.112) (0.124) (0.111) (0.127)

Business (β2) 0.242 0.452** 0.172 0.176 -0.094 0.023 0.181 0.343 0.063 0.169
(0.160) (0.176) (0.152) (0.181) (0.156) (0.172) (0.174) (0.199) (0.149) (0.168)

Business× Treatment (β3) 0.284* 0.512*** 0.196 0.250 0.008 0.172 0.207** 0.400*** 0.119 0.278***
(0.154) (0.144) (0.124) (0.156) (0.097) (0.108) (0.091) (0.107) (0.069) (0.085)

Treatment Effect on Business Students (β1 + β3) 0.411 0.616** 0.319** 0.292 -0.111 -0.020 0.304* 0.440*** 0.097 0.173
[0.288] [0.279] [0.164] [0.231] [0.165] [0.224] [0.216] [0.133] [0.118] [0.118]

Obs 316 316 308 308 319 319 305 305 319 319
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized). The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam, average
exam, and overall course grade. Odd numbered columns only include a treatment indicator, a dummy denoting whether a student is pursuing a business
degree, and their interaction. Even numbered columns additionally control for student characteristics (age, gender, dummies for countries of birth groups,
a dummy denoting whether a student is enrolled in an Economics degree and a dummy denoting whether a student is in full-time mode) and tutor fixed
effects. Standard errors are clustered by tutor and reported in parentheses. The linear combination of β1 + β3 is reported and the corresponding standard
error is in brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.17: Field of Study: Effects on Exam Grades - Goals vs. Control
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Females
Treatment (β1) -0.005 -0.048 -0.142 -0.134 -0.150 -0.156 -0.106 -0.121 -0.126 -0.140

(0.192) (0.200) (0.181) (0.192) (0.151) (0.183) (0.174) (0.179) (0.148) (0.166)

Business (β2) 0.249 0.141 0.223 0.215 0.206 0.172 0.286 0.230 0.235 0.184
(0.201) (0.183) (0.202) (0.217) (0.187) (0.221) (0.205) (0.208) (0.179) (0.192)

Business× Treatment (β3) 0.407** 0.308 0.452** 0.448** 0.364** 0.328* 0.495** 0.447** 0.416** 0.367**
(0.178) (0.200) (0.181) (0.183) (0.150) (0.157) (0.174) (0.180) (0.154) (0.154)

Treatment Effect on Business Students (β1 + β3) 0.402 0.260 0.311 0.314 0.213 0.172 0.389 0.326 0.290 0.228
[0.349] [0.344] [0.337] [0.392] [0.250] [0.271] [0.302] [0.375] [0.255] [0.264]

Obs 267 267 266 266 269 269 264 264 269 269

Panel B: Males
Treatment (β1) 0.199 0.183 0.039 0.009 -0.038 -0.019 0.099 0.085 0.044 0.039

(0.130) (0.134) (0.106) (0.115) (0.122) (0.128) (0.103) (0.103) (0.094) (0.092)

Business (β2) 0.242 0.492** 0.172 0.256 -0.094 0.030 0.181 0.364 0.063 0.215
(0.160) (0.189) (0.152) (0.152) (0.156) (0.205) (0.174) (0.207) (0.149) (0.190)

Business× Treatment (β3) 0.198 0.360 0.058 0.106 -0.195 -0.086 0.058 0.180 -0.060 0.043
(0.181) (0.223) (0.218) (0.217) (0.148) (0.171) (0.194) (0.226) (0.167) (0.193)

Treatment Effect on Business Students (β1 + β3) 0.397 0.543* 0.097 0.115 -0.233 -0.105 0.157 0.265 -0.016 0.082
[0.268] [0.302] [0.288] [0.282] [0.268] [0.340] [0.330] [0.284] [0.283] [0.236]

Obs 332 332 326 326 333 333 325 325 333 333
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized).
The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam,
average exam, and overall course grade. Odd numbered columns only include a treatment indicator, a dummy denoting whether a student is pursuing
a business degree, and their interaction. Even numbered columns additionally control for student characteristics (age, gender, dummies for countries of
birth groups, a dummy denoting whether a student is enrolled in an Economics degree and a dummy denoting whether a student is in full-time mode)
and tutor fixed effects. Standard errors are clustered by tutor and reported in parentheses. The linear combination of β1 + β3 is reported and the
corresponding standard error is in brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.18: Ability: Effects on Exam Grades

Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Goals
Panel A.1: Females

Ability -0.002 -0.000 0.003 0.002 -0.000 -0.002 0.000 0.000 -0.000 -0.001
(0.003) (0.004) (0.003) (0.004) (0.003) (0.003) (0.003) (0.004) (0.003) (0.004)

Treatment -0.112 -0.093 0.036 0.015 -0.176 -0.201 -0.085 -0.094 -0.123 -0.136
(0.233) (0.229) (0.170) (0.176) (0.154) (0.207) (0.155) (0.162) (0.137) (0.163)

Ability× Treatment -0.001 -0.001 -0.004 -0.003 0.003 0.004 -0.001 -0.000 0.000 0.001
(0.005) (0.006) (0.004) (0.005) (0.004) (0.005) (0.004) (0.005) (0.004) (0.005)

Obs 219 219 218 218 220 220 217 217 220 220

Panel A.2: Males
Ability 0.004 0.003 0.004 0.004 0.009*** 0.007** 0.006** 0.005 0.008*** 0.006**

(0.003) (0.003) (0.003) (0.003) (0.002) (0.003) (0.002) (0.003) (0.002) (0.003)

Treatment -0.279 -0.178 -0.094 -0.044 0.016 -0.036 -0.176 -0.137 -0.089 -0.105
(0.264) (0.271) (0.220) (0.295) (0.264) (0.307) (0.268) (0.321) (0.269) (0.317)

Ability× Treatment 0.005 0.003 0.003 0.002 -0.001 -0.001 0.004 0.003 0.002 0.001
(0.005) (0.005) (0.003) (0.004) (0.004) (0.005) (0.004) (0.005) (0.004) (0.005)

Obs 315 315 311 311 319 319 307 307 319 319

Panel B: Social Goals vs. Control
Panel B.1: Females

Ability -0.008** -0.008* -0.003 -0.001 -0.001 -0.002 -0.005 -0.005 -0.003 -0.004
(0.003) (0.004) (0.003) (0.004) (0.003) (0.003) (0.003) (0.004) (0.003) (0.003)

Treatment -0.348** -0.316* -0.190 -0.116 -0.304 -0.210 -0.326 -0.258 -0.309 -0.227
(0.153) (0.168) (0.203) (0.185) (0.211) (0.203) (0.188) (0.163) (0.181) (0.160)

Ability× Treatment 0.005 0.004 0.002 0.000 0.003 0.002 0.004 0.002 0.003 0.002
(0.003) (0.003) (0.005) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003)

Obs 193 193 191 191 194 194 190 190 194 194

Panel B.2: Males
Ability 0.019*** 0.018*** 0.010** 0.010* 0.020*** 0.018*** 0.019*** 0.017*** 0.020*** 0.018***

(0.004) (0.005) (0.004) (0.005) (0.004) (0.005) (0.004) (0.005) (0.004) (0.006)

Treatment 0.847** 0.928** 0.360 0.469 0.751** 0.661* 0.720* 0.765* 0.735* 0.719*
(0.342) (0.359) (0.386) (0.403) (0.318) (0.344) (0.352) (0.384) (0.355) (0.383)

Ability× Treatment -0.011** -0.012** -0.003 -0.005 -0.012** -0.011* -0.009 -0.010 -0.011* -0.011*
(0.005) (0.005) (0.005) (0.006) (0.005) (0.006) (0.005) (0.006) (0.006) (0.006)

Obs 283 283 275 275 286 286 272 272 286 286

Panel C: Goals vs. Control
Panel C.1: Females

Ability -0.008** -0.004 -0.003 0.002 -0.001 0.002 -0.005 0.000 -0.003 0.001
(0.003) (0.005) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004) (0.003) (0.003)

Treatment -0.236 -0.139 -0.226 -0.072 -0.128 -0.055 -0.241 -0.097 -0.186 -0.091
(0.230) (0.270) (0.182) (0.212) (0.214) (0.246) (0.194) (0.245) (0.185) (0.220)

Ability× Treatment 0.006 0.003 0.006 0.002 0.001 -0.001 0.005 0.002 0.003 0.001
(0.004) (0.005) (0.004) (0.004) (0.005) (0.005) (0.004) (0.005) (0.004) (0.005)

Obs 224 224 223 223 226 226 221 221 226 226

Panel C.2: Males
Ability 0.019*** 0.017*** 0.010** 0.011* 0.020*** 0.018*** 0.019*** 0.018*** 0.020*** 0.019***

(0.004) (0.006) (0.004) (0.005) (0.004) (0.005) (0.004) (0.006) (0.004) (0.006)

Treatment 1.125*** 1.000*** 0.454 0.393 0.735** 0.721** 0.896** 0.820** 0.824** 0.767**
(0.307) (0.335) (0.367) (0.394) (0.324) (0.326) (0.325) (0.355) (0.338) (0.354)

Ability× Treatment -0.015*** -0.014*** -0.006 -0.005 -0.011** -0.011** -0.013*** -0.012** -0.012** -0.011**
(0.004) (0.004) (0.004) (0.005) (0.005) (0.004) (0.004) (0.005) (0.005) (0.005)

Obs 296 296 290 290 297 297 289 289 297 297
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standard-
ized). The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm,
final exam, average exam, and overall course grade. Odd numbered columns include a treatment indicator, previous GPA, and their interaction.
Even numbered columns additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting
whether a student is enrolled in an Economics degree and a dummy denoting whether a student is in full-time mode) and tutor fixed effects.
Standard errors are clustered by tutor and reported in parentheses. The linear combination of β1 +β3 is reported and the corresponding standard
error is in brackets. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Table C.19: Procrastination: Effects on Exam Grades
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Goals
Panel A.1: Females

Procrastination Level -0.127*** -0.128*** -0.090*** -0.100*** -0.086*** -0.091*** -0.119*** -0.127*** -0.103*** -0.110***
(0.019) (0.019) (0.017) (0.023) (0.016) (0.022) (0.015) (0.021) (0.013) (0.019)

Treatment -0.429*** -0.344** -0.289* -0.211 -0.162 -0.091 -0.360*** -0.270 -0.282** -0.205
(0.115) (0.131) (0.140) (0.166) (0.152) (0.191) (0.114) (0.157) (0.131) (0.169)

Procrastination× Treatment 0.063** 0.061** 0.045 0.040 0.016 0.013 0.051 0.049 0.037 0.035
(0.026) (0.028) (0.029) (0.032) (0.037) (0.042) (0.031) (0.037) (0.032) (0.038)

Obs 263 263 261 261 264 264 260 260 264 264
Panel A.2: Males

Procrastination Level -0.043*** -0.043*** -0.073*** -0.075*** -0.050** -0.048** -0.068*** -0.068*** -0.060*** -0.060***
(0.014) (0.014) (0.015) (0.018) (0.017) (0.018) (0.013) (0.016) (0.015) (0.017)

Treatment -0.007 0.005 0.079 0.074 0.046 0.041 0.037 0.047 0.047 0.040
(0.119) (0.129) (0.104) (0.107) (0.135) (0.134) (0.096) (0.107) (0.098) (0.106)

Procrastination× Treatment 0.000 -0.000 0.008 0.007 -0.002 -0.011 0.006 0.002 -0.000 -0.006
(0.021) (0.023) (0.025) (0.024) (0.029) (0.028) (0.022) (0.023) (0.024) (0.024)

Obs 346 346 342 342 350 350 338 338 350 350
Panel B: Social Goals vs. Control
Panel B.1: Females

Procrastination Level -0.148*** -0.157*** -0.138*** -0.146*** -0.112*** -0.125*** -0.159*** -0.170*** -0.135*** -0.148***
(0.041) (0.044) (0.027) (0.033) (0.032) (0.035) (0.036) (0.041) (0.032) (0.036)

Treatment -0.393*** -0.406** -0.362** -0.313 -0.203 -0.231 -0.402** -0.399* -0.317 -0.332
(0.122) (0.140) (0.164) (0.197) (0.215) (0.222) (0.176) (0.201) (0.186) (0.204)

Procrastination× Treatment 0.084 0.091 0.093* 0.083 0.042 0.043 0.091 0.092 0.069 0.071
(0.047) (0.054) (0.045) (0.055) (0.054) (0.057) (0.053) (0.060) (0.051) (0.057)

Obs 240 240 237 237 241 241 236 236 241 241

Panel B.2: Males
Procrastination Level -0.084*** -0.082*** -0.073** -0.061** -0.035 -0.036 -0.078*** -0.073** -0.063** -0.060**

(0.021) (0.023) (0.026) (0.028) (0.023) (0.025) (0.024) (0.026) (0.023) (0.025)

Treatment -0.091 -0.040 0.033 0.084 0.040 0.081 -0.015 0.048 0.009 0.053
(0.144) (0.154) (0.181) (0.186) (0.142) (0.160) (0.150) (0.165) (0.132) (0.149)

Procrastination× Treatment 0.041 0.034 0.008 -0.005 -0.017 -0.030 0.016 0.003 0.002 -0.010
(0.027) (0.029) (0.028) (0.030) (0.030) (0.032) (0.027) (0.030) (0.027) (0.029)

Obs 313 313 305 305 316 316 302 302 316 316
Panel C: Goals vs. Control
Panel C.1: Females

Procrastination Level -0.148*** -0.150*** -0.138*** -0.135*** -0.112*** -0.119*** -0.159*** -0.159*** -0.135*** -0.139***
(0.041) (0.038) (0.027) (0.028) (0.032) (0.031) (0.036) (0.035) (0.032) (0.031)

Treatment 0.036 -0.001 -0.074 -0.059 -0.040 -0.105 -0.042 -0.067 -0.035 -0.081
(0.163) (0.171) (0.081) (0.112) (0.123) (0.104) (0.117) (0.130) (0.108) (0.110)

Procrastination× Treatment 0.021 0.027 0.048 0.043 0.026 0.041 0.040 0.044 0.032 0.041
(0.046) (0.045) (0.032) (0.036) (0.031) (0.029) (0.038) (0.039) (0.032) (0.032)

Obs 267 267 266 266 269 269 264 264 269 269

Panel C.2: Males
Procrastination Level -0.084*** -0.080*** -0.073** -0.066** -0.035 -0.040 -0.078*** -0.075** -0.063** -0.063**

(0.021) (0.023) (0.026) (0.029) (0.023) (0.025) (0.024) (0.026) (0.023) (0.025)

Treatment -0.084 -0.052 -0.046 -0.022 -0.006 -0.001 -0.052 -0.032 -0.038 -0.023
(0.141) (0.148) (0.213) (0.217) (0.164) (0.154) (0.178) (0.175) (0.159) (0.151)

Procrastination× Treatment 0.040 0.032 0.001 -0.007 -0.015 -0.013 0.011 0.005 0.003 -0.000
(0.028) (0.032) (0.035) (0.037) (0.030) (0.031) (0.030) (0.032) (0.030) (0.031)

Obs 331 331 325 325 332 332 324 324 332 332
Student Characteristics X X X X X X X X X X

Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized). The
dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam, average
exam, and overall course grade. Odd numbered columns include a treatment indicator, procrastination level, and their interaction. Even numbered columns
additionally control for student characteristics (age, gender, dummies for countries of birth groups, a dummy denoting whether a student is enrolled in
an Economics degree and a dummy denoting whether a student is in full-time mode) and tutor fixed effects. Standard errors are clustered by tutor and
reported in parentheses. The linear combination of β1+β3 is reported and the corresponding standard error is in brackets. *, **, and *** denote significance
at the 10%, 5%, and 1% level, respectively.
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Table C.20: Effects on Exam Grades: Control for Tutorial Fixed Effects or Cluster
by Tutorials

Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Goals
Treatment (β1) -0.195* -0.187# -0.071 -0.110 -0.060 -0.063 -0.124 -0.140 -0.119 -0.120

(0.093) (0.119) (0.136) (0.123) (0.118) (0.112) (0.108) (0.121) (0.110) (0.108)

Male (β2) 0.089 0.038 -0.078 -0.093 0.176* 0.166# 0.057 0.023 0.094 0.077
(0.115) (0.100) (0.093) (0.119) (0.083) (0.103) (0.097) (0.113) (0.075) (0.100)

Male× Treatment (β3) 0.023 0.014 -0.000 -0.005 0.182** 0.170* 0.076 0.062 0.081 0.074
(0.111) (0.096) (0.082) (0.094) (0.070) (0.097) (0.094) (0.097) (0.074) (0.090)

Obs 613 613 607 607 618 618 602 602 618 618
Treatment Effect on Male (β1 + β3) -0.172 -0.173 -0.071 -0.115 0.123 0.107 -0.048 -0.078 -0.039 -0.046

[0.194] [0.175] [0.157] [0.188] [0.161] [0.177] [0.179] [0.189] [0.163] [0.169]

Panel B: Social Goals vs. Control
Treatment (β1) -0.142 -0.094 -0.050 -0.045 -0.027 -0.030 -0.086 -0.066 -0.083 -0.065

(0.101) (0.123) (0.126) (0.134) (0.146) (0.131) (0.115) (0.136) (0.126) (0.126)

Male (β2) 0.029 -0.009 0.035 0.014 0.286* 0.265* 0.110 0.080 0.174# 0.145
(0.092) (0.129) (0.092) (0.131) (0.138) (0.144) (0.091) (0.138) (0.101) (0.129)

Male× Treatment (β3) 0.113 0.098 0.099 0.096 0.239** 0.217* 0.167* 0.154 0.163* 0.145
(0.095) (0.123) (0.070) (0.108) (0.111) (0.120) (0.083) (0.126) (0.092) (0.115)

Obs 556 556 545 545 560 560 541 541 560 560
Treatment Effect on Male (β1 + β3) -0.029 0.004 0.049 0.051 0.212 0.187 0.081 0.088 0.080 0.080

[0.141] [0.228] [0.141] [0.214] [0.238] [0.248] [0.176] [0.247] [0.183] [0.220]

Panel C: Goals vs. Control
Treatment (β1) 0.092 0.107 0.093# 0.088 0.047 0.074 0.087 0.103 0.069 0.084

(0.088) (0.132) (0.058) (0.129) (0.075) (0.118) (0.063) (0.135) (0.061) (0.118)

Male (β2) 0.081 0.050 0.089 0.075 0.322** 0.335** 0.168** 0.155 0.223** 0.218*
(0.097) (0.124) (0.095) (0.127) (0.120) (0.132) (0.072) (0.127) (0.078) (0.117)

Male× Treatment (β3) 0.173** 0.145 0.049 0.049 0.249** 0.260** 0.163* 0.159 0.185** 0.182*
(0.080) (0.115) (0.086) (0.116) (0.097) (0.099) (0.087) (0.115) (0.077) (0.096)

Treatment Effect on Male (β1 + β3) 0.265** 0.251 0.142 0.137 0.295* 0.334* 0.250* 0.262 0.253** 0.265
[0.123] [0.221] [0.121] [0.213] [0.193] [0.210] [0.134] [0.218] [0.135] [0.193]

Obs 599 599 592 592 602 602 589 589 602 602

Student Characteristics X X X X X X X X X X
Fixed Effects Tutorial Tutor Tutorial Tutor Tutorial Tutor Tutorial Tutor Tutorial Tutor

Clustering Tutor Tutorial Tutor Tutorial Tutor Tutorial Tutor Tutorial Tutor Tutorial

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized).
The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final
exam, average exam, and overall course grade. All columns include treatment indicator, gender, and their interaction, controlling for student
characteristics (age, dummies for countries of birth groups, a dummy denoting whether a student is enrolled in an Economics degree and a dummy
denoting whether a student is in full-time mode). Odd numbered columns control for tutorial fixed effects with standard errors clustered by tutor.
Even numbered columns control for tutor fixed effects with standard errors clustered by tutorial. Standard errors are reported in parentheses. The
linear combination of β1 + β3 is reported and the corresponding standard error is in brackets. #, *, **, and *** denote significance at the 15%,
10%, 5%, and 1% level, respectively.
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Table C.21: Effects on Exam Grades: Control for Ability or Procrastination Level
Week 6 Exam Week 10 Exam Final Exam Average Exam Overall

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A: Social Goals vs. Goals
Treatment (β1) -0.194** -0.205** -0.116 -0.137 -0.074 -0.078 -0.150 -0.171# -0.131 -0.136

(0.086) (0.078) (0.122) (0.140) (0.109) (0.124) (0.089) (0.101) (0.090) (0.106)

Imputed Ability 0.002 - 0.001 - 0.004 - 0.003 - 0.003 -
S.E. (0.002) - (0.002) - (0.003) - (0.002) - (0.002) -

Procrastination Level - -0.063*** - -0.074*** - -0.062*** - -0.079*** - -0.071***
S.E. - (0.010) - (0.012) - (0.013) - (0.012) - (0.012)

Obs 613 609 607 603 618 614 602 598 618 614
Treatment Effect on Male (β1 + β3) -0.190 -0.153 -0.140 -0.098 0.080 0.137 -0.106 -0.064 -0.075 0.005

S.E. 0.180 0.167 0.193 0.133 0.113 0.109 0.147 0.125 0.110 0.087

Panel B: Social Goals vs. Control
Treatment (β1) -0.107 -0.106 -0.063 -0.066 -0.055 -0.038 -0.088 -0.091 -0.091 -0.074

(0.092) (0.086) (0.110) (0.128) (0.120) (0.139) (0.093) (0.108) (0.097) (0.115)

Imputed Ability 0.002 - 0.002 - 0.005* - 0.004 - 0.005 -
S.E. (0.003) - (0.002) - (0.003) - (0.003) - (0.003) -

Procrastination Level - -0.079*** - -0.075*** - -0.062*** - -0.086*** - -0.076***
S.E. - (0.013) - (0.014) - (0.015) - (0.015) - (0.014)

Obs 556 553 545 542 560 557 541 538 560 557
Treatment Effect on Male (β1 + β3) -0.023 0.045 0.004 0.084 0.140 0.232 0.042 0.119 0.029 0.152

S.E. 0.169 0.172 0.115 0.160 0.197 0.218 0.138 0.160 0.163 0.176

Panel C: Goals vs. Control
Treatment (β1) 0.099 0.120# 0.066 0.096# 0.053 0.082 0.084 0.113** 0.063 0.095#

(0.095) (0.078) (0.072) (0.062) (0.079) (0.072) (0.073) (0.052) (0.070) (0.055)

Imputed Ability 0.001 - 0.002 - 0.005** - 0.003 - 0.004 -
S.E. (0.003) - (0.003) - (0.002) - (0.003) - (0.003) -

Procrastination Level - -0.088*** - -0.082*** - -0.063*** - -0.093*** - -0.080***
S.E. - (0.009) - (0.010) - (0.012) - (0.010) - (0.011)

Obs 599 598 592 591 602 601 589 588 602 601
Treatment Effect on Male (β1 + β3) 0.225# 0.330** 0.071 0.194 0.257* 0.380** 0.200# 0.328** 0.193# 0.339***

S.E. 0.133 0.140 0.156 0.161 0.170 0.135 0.126 0.123 0.119 0.143

Student Characteristics X X X X X X X X X X
Tutor FE X X X X X X X X X X

Notes: Each panel presents estimates from separate OLS regressions. The dependent variable in column (1)-(2) is first midterm grade (standardized).
The dependent variables in columns (3)-(4), (5)-(6), (7)-(8), and (9)-(10) refer to the same outcome formulations for the second midterm, final exam,
average exam, and overall course grade. All columns include treatment indicator, gender, and their interaction, controlling for student characteristics
(age, dummies for countries of birth groups, a dummy denoting whether a student is enrolled in an Economics degree and a dummy denoting whether
a student is in full-time mode). Odd numbered columns additionally control for imputed ability. Even numbered columns additionally control for
procrastination level. Standard errors are reported in parentheses. The linear combination of β1 + β3 is reported and the corresponding standard error
is in brackets. #, *, **, and *** denote significance at the 15%, 10%, 5%, and 1% level, respectively.

171





Conclusion

In this thesis, I have investigated the effect of several institutional changes on

pro-social behaviour and education outcomes based on experimental evidence.

Chapter 1 presents results from a laboratory experiment using public goods

games with sanctioning opportunities. The public goods game is mainly played

among privileged groups. A privileged group is one that has a privileged member

who faces a higher per-unit marginal return than do one’s group mates. I find that

reward opportunities strongly increase both individual contributions and group

contributions in those groups. Reward opportunities also significantly mitigate

contribution decay over successive periods. The reward institution outperforms the

punishment institution in all measured respects. Moreover, reward opportunities

give rise to net social welfare improvement whereas punishment opportunities do

not. The results suggest that, when group members face different marginal returns

to their contributions, a reward institution can give rise to higher contributions

than a punishment institution and induce higher level of coordination.

In Chapters 2 and 3, I study the effect of information provision on students’

performance, using evidence from one field experiment among nearly a thousand

undergraduate students. The field experiment implements the interventions via

an online assignment platform. The online assignment always displays absolute

performance information, in the form of points, by default. One intervention

adds information of milestone-referenced league-referenced goals. Students in this

intervention see the league they are in, besides their points. The other intervention,

grants students access to relative performance information (rank incentives) along

with the milestone-referenced league information. In Chapter 2, I mainly focus on

the effect of relative performance information. I find that having access to relative

performance information increases the likelihood of a student putting in more

effort and achieving beyond the call of duty in the online assignment, compared to

their peers exposed only to the milestone-referenced league information. I also find

that having access to relative performance information increases low-performing
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students’ exam marks and decreases high-performing students’ marks, compared

to their peers who only have access to the milestone-based league information. A

further investigation in heterogeneous effects shows that treatment effects differ

across different subgroups. For example, although it is men that are affected by

relative performance to overachieve points in the online assignment, it is high-

performing women who have access to the relative performance information that

suffer a decrease in their exam marks.

In Chapter 3, I investigate treatment effects by women and men respectively.

In the presence of milestone-referenced league information, women with access to

the relative performance information perform 0.19 SDs worse in the first midterm,

compared to women without this access. In the absence of relative performance in-

formation, men with access to the milestone-referenced league information perform

0.26 SDs better in the final exam, compared to men without the access. High-

performing females seem to be the most demoralized among the whole sample,

which seem to be driven by their increased self-perceived stress. Men’s improved

exam performance seems driven by their increased effort.

Interestingly, analyses of heterogeneous effects within each gender reveal more

subtle pictures. For example, having access to relative performance information

positively affects Australian men’s exam performance and negatively affects Chi-

nese men’s exam performance, compared to their peers in their respective ethnicity.

This observation explains the lack of overall significant effects of relative perfor-

mance information on men’s exam performance. In other words, men seem to

be significantly affected by the relative performance information as well, although

the direction of the effect pertains to ethnicity. This implies that cultural differ-

ence might affects people’s interpretation of the same information (Alesina and

Giuliano, 2015). Investigation on this direction is left to future research.

Overall, this thesis uses experimental approaches to investigate the effect of

several institutional changes on subjects’ behaviour. On the one hand, experimen-

tal approaches have the advantage of maximising researcher control of the research

environment and thus more cleanly capture potential treatment effects. On the

other hand, experiments, especially lab experiments, suffer from the drawback of

limited realism and hence low external validity. Although field experiments are less

challenged in this respect, they still face obstacles such as scalability of the effects,

representativeness of the population and representativeness of the situation14. An-

other major concern relates to replicability of results. I acknowledge that these

general limitations apply to the experiments in this thesis. These limitations can-

14see Al-Ubaydli et al. (2019) for detailed explanations of these terms.
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not be eliminated, but they can be mitigated with cautious effort. First, while

this is not offered in the present work, building a theoretical structure sufficiently

detailed and robust to generate theoretical predictions that can be directly com-

pared with experimental findings would deepen the interpretations of results from

experimental studies such as this one. Second, this chapter would have benefited

from a pre-analysis plan (PAP). I am considering replicating the experiment to

address this issue, as part of my future research on this topic. Replication is a

possible remedy to experimental findings (Coffman and Niederle, 2015). Third,

one may replicate the same design in different situations and for different popula-

tions and explore whether similar results hold. Fully addressing these limitations

is beyond the scope of this thesis and is left to future research.
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