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Preface 

The Centre for Research in Economics and Business (CREB) was 

established in 2007 to conduct policy-oriented research with a rigorous 

academic perspective on key development issues facing Pakistan. In 

addition, CREB (i) facilitates and coordinates research by faculty at the 

Lahore School of Economics, (ii) hosts visiting international scholars 

undertaking research on Pakistan, and (iii) administers the Lahore 

School’s postgraduate program leading to the MPhil and PhD degrees. 

An important goal of CREB is to promote public debate on policy issues 

through conferences, seminars, and publications. In this connection, 

CREB organizes the Lahore School’s Annual Conference on the 

Management of the Pakistan Economy, the proceedings of which are 

published in a special issue of the Lahore Journal of Economics. 

The CREB Working Paper Series was initiated in 2008 to bring to a 

wider audience the research being carried out at the Centre. It is hoped 

that these papers will promote discussion on the subject and contribute 

to a better understanding of economic and business processes and 

development issues in Pakistan. Comments and feedback on these 

papers are welcome. 

Since the second half of 2018 we have had issues with our regular 

editing services, as a result of which there has been a growing backlog 

of working papers that had been approved by the editorial committee. 

To avoid further delays in dissemination of the ongoing research, we 

decided to publish approved but unedited working papers online. 

Working paper No 03-18, December 2018 was the first such paper. 
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Abstract

We conduct a randomized control trial to investigate the effect of a soft-skills intervention that highlights the role

of effort and perseverance in achieving goals, the mindset, and academic performance of college students. We have a

sample of 366 undergraduate students from women-only and public colleges in a major metropolitan city in Pakistan.

We find that a brief discussion stressing sustained effort and a constructive interpretation of failures improves the

likelihood of students showing greater willingness to set strategic, measurable, attainable, results-oriented, and time-

bound (SMART) goals immediately after the intervention. We find no significant test scores two and nine months

later. However, we find increased grit among treated students one year after the intervention, with indications of

even larger effects for students from disadvantaged backgrounds. Our findings suggest that soft touch interventions

may impact cognitive skills, but that can be insufficient for improving academic achievement.
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1 Introduction

Improving student learning and well-being has long been an important concern for development policy.
An extensive literature on improving educational outcomes has focused on improving academic enrolment
and documents positive yet largely modest effects of supply-side interventions and those that incentivise
students and parents via financial or nutritional incentives.1 More recently, a growing body of literature
finds non-cognitive skills, such as grit, perseverance, and self-control, to be important predictors of aca-
demic performance and later-life, job market outcomes.2 Grit, in particular, can be a crucial determinant
of educational attainment and retention rate (Duckworth et al., 2007; Duckworth, 2009). Similarly, in-
dividuals who believe effort is imperative for success, and that skills and intelligence can be developed
through persistent effort, are more likely to set ambitious goals and persevere in the event of a failure or
setback (Dweck, 2006). Further, evidence suggests that non-cognitive skills among children are malleable
and can be enhanced through motivation, provision of performance feedback and self-regulation exercises
(Alan et al. (2019); Durlak et al. (2011); Kautz et al. (2014)).

In this study, we use a randomized control trial to investigate the effect of an intervention that aims to
foster grit and improve learning outcomes. We borrow from the literature on supportive psychology and
develop a soft-touch, easily scalable, low-cost intervention using visual aids and one-to-one discussions
with treated students (Alan et al. (2019); Blackwell et al. (2007); Polley (2018)). The treatment inter-
vention is randomised at the individual level. It is composed of discussions with the student on the role
of effort in enhancing skills and achieving goals, the importance of a constructive interpretation of fail-
ures, and perseverance and sustained effort to achieve personal goals. We conduct a ’placebo’ discussion
with the control group, comprising scientific facts about the human brain. Students participate in a goal-
setting activity at the end of treatment and placebo discussions, where they are introduced to the concept
of "SMART" - Specific, Measurable, Ambitious, Realistic, Time-bound goals. In addition to testing the
impact of treatment on year-end and exams conducted nine months after our intervention test scores, we
also test if the treatment intervention affects decisions in the goal-setting exercise.

We find treated respondents display greater willingness to modify their goals into SMART goals immedi-
ately after the mindset discussions – by approximately 10%, after controlling for college and interviewer
characteristics. The treatment leads to a significant increase in grit levels, i.e., one year after the inter-
vention is first delivered, grit among treated students is 4.0 - 4.2 % higher than among the placebo group.

1 See McEwan (2015); Glewwe and Kremer (2006); Glewwe and Miguel (2008) provide a detailed review.
2 See for instance, Humphries and Fabian (2017); Alan and Ertac (2015); Kautz et al. (2014); Lindqvist and Vestman (2011);

Roberts et al. (2007); Heckman et al. (2006); Bettinger et al. (2018); Alan et al. (2019); Paunesku et al. (2015); Heckman and
Rubinstein (2001)
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However, the treatment does not translate into greater commitment to academic goals set during the goal
setting exercise and does not improve average test scores measured two and nine months after the inter-
vention.

An analysis of results by student characteristics reveals important insights: first, the intervention has been
more effective in improving grit among students that were disadvantaged or ranked low in performance
at the baseline – grit increases among students who, at baseline, were less likely to rank academic career
goals as important, for those who score lower on cognitive Raven’s matrices and for less competitive
students. Second, we also find that grit substantially improves for treated students in their first year of
study, but it fails to translate into an improvement in performance. Treated freshmen students are, in fact,
less likely to modify their results to SMART goals increase in these students’ test scores. They also score
lower on exams at 2 months, though this effect is short-lived and disappears at 9 months. Our results
indicate an increase in grit, without subsequent improvement in plans to follow through, fails to improve
performance. Finally, our results support the role of parental education and involvement. Treated students
with educated mothers score higher on growth mindset and self-efficacy scales, and commitment to self-
reported academic goals is higher among students who discuss their homework and assignments with their
parents.3

We contribute to the literature in four key ways. First, our study adds to the growing literature that tests
the effect of mindset interventions on non-cognitive skills, such as grit and self-efficacy, and whether
they have the capacity for impacting academic performance.4 Our intervention is directly comparable to
the mindset intervention conducted with elementary school students in Istanbul (Alan et al., 2019) and
with secondary school students in Peru (Outes-León et al., 2020), that in addition to improvement in
psychological mindset, also show significant improvement in test scores.

Second, we also contribute to a small group of studies investigating the potential role of mindset inter-
ventions in developing world contexts (Ganimian, 2020; Outes-León et al., 2020). Students in our sample
are women belonging to low-income households in Punjab, Pakistan.5. Literature suggests that school,
teacher, and household inputs may be insufficient in resource-deprived and poor contexts, resulting in
poor academic performance and high dropout rates (Dillon et al., 2017; Banerjee et al., 2010). Thus, inter-

3 These results are reminiscent of descriptive evidence that concludes that students’ commitment to goals are correlated with
parents’ goals for the academic performance of their children Zimmerman (1992).

4 See for instance, Dweck (2006); Yeager and Dweck (2012)). Alan et al. (2019); Ganimian (2020); Islam et al. (2020); Do-
bronyi and Petronijevic (2019); Delavande (2019) test interventions designed to affect the mindset and goal setting behaviour
to impact academic performance. For a detailed review, see (Paunesku et al., 2015; Yeager et al., 2016, 2018; Sriram, 2014;
Yeager et al., 2014; Bettinger et al., 2018).

5 Average monthly income in our sample is approximately PKR 36,000 (USD 225). The average household income in Punjab,
Pakistan, in 2018 was approximately PKR 43,000 (USD 269) (Pakistan Bureau of Statistics, 2019)
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ventions that aim to improve student mindset and self-belief have the potential to be particularly effective
in these contexts. To the best of our knowledge, this is the first study that only focuses on women from
low-income backgrounds and investigates a soft-touch, cost-effective intervention that can be easily scaled
up and be used in developing country contexts.

Third, literature has largely considered non-cognitive skills immutable in older age and concentrated on
younger, school-going children (Alan et al., 2019; Paunesku et al., 2015; Yeager et al., 2016, 2018). Two
other studies have attempted to influence mindset among older secondary school students. Outes-León
et al. (2020) test a mindset intervention in secondary schools in Peru and find positive impacts on student
aspirations and test scores. However, Ganimian (2020) attempt an at-scale intervention (among more than
200 schools) and generally find no effect on any dimension of individual psychological outcomes or test
scores (Bettinger et al., 2018; Polley, 2018). Finally, we test if these characteristics can be influenced
among young adults enrolled in colleges and find that it is insufficient to improve average test scores while
having a long-term change in mindset.

Finally, we have rich data that allows us to test how the effect of the intervention varies with student and
household characteristics. We find, for instance, that student year of study, while not investigated exten-
sively in literature (Alan et al., 2019; Islam et al., 2020), is an important dimension along which effects
on grit, test scores, and goal outcomes vary.6 We are also able to confirm findings from descriptive studies
that support the role of educated mothers in providing a supportive environment that fosters education
aspirations and outcomes of young women.(Roy and Bhattacharya, 2018).

Pakistan is a relevant setting for exploring the role of non-cognitive skills in student performance and well-
being. Enrollment rates and adults’ years of schooling have increased dramatically in almost all developing
countries, with enrolment rates over 90% in Africa and South Asia (including Pakistan) (UNESCO, 2009).
However, despite a significant increase in enrollment, learning outcomes reveal poor student performance.
Filmer (2018) find that children from low-income countries such as India, Ethiopia, Peru, and Pakistan,
perform worse in the international test than 95% of the students from high-income countries. A similar
situation exists in higher education in Pakistan. Despite a significant increase in enrollment rates at the
undergraduate level in Punjab, pass out rates are substantially low, i.e., 50 percent in Punjab and 49 percent
for bachelors student in Lahore, one of the largest metropolitan centers of the country, with only a small
fraction of students able to secure first division.7 Our sample of women in the first, second and third year
of intermediate and undergraduate degree enrolled in 10 public women-only colleges in urban areas of

6 A few studies attempt to explore heterogeneity by year of enrolment. Morisano et al. (2010) find that the students in the early
years have the lower test score as compared to senior years. Oreopoulos (2018) finds no heterogeneity in effects of an online
planning module and coaching on test scores and credit accumulation across years of student enrollment.

7 For details, see http://www.pu.edu.pk/.
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the district of Lahore in Punjab, Pakistan. Women account for more than half of the total undergraduate
students enrolled in the Lahore division, yet only less than half of the female candidates secure passing
marks (PDS, 2018).

The existing learning crisis perpetuates inequalities later in life, determining access to work and income
levels later in life (World Bank, 2018). Non-cognitive skills, such as grit and goal setting, have been shown
to be instrumental in influencing various adult outcomes like retention rates among the United States Mil-
itary Academy cadets (Maddi et al., 2012); teacher retention and effectiveness in class (Robertson-Kraft
and Duckworth, 2014); labor force participation, earnings, and wages of unskilled workers (Lindqvist and
Vestman, 2011); and fewer career changes (Duckworth, 2009). Investment in the non-cognitive skills of
women can have potentially long-lasting, inter-generational effects on individual well-being.

The rest of the paper is organized as follows. In Section 2, we present the experiment design and treatment,
along with study context and implementation details. Description of our sample and our empirical model.
Section 3 describes the data and Section 4 summarizes the empirical strategy. We test the effect of our
mindset intervention in section 5. Section 6 discusses variation in the effect by baseline characteristics and
section 7 concludes with a discussion on potential program scale-up.

2 Experiment design and implementation

2.1 Study context

Our sample resides in Lahore, the second-largest city of Pakistan and capital of its’ most populous
province, Punjab. Lahore has a population of 11 million people, and with one out of every ten women,
aged 15 - 29 years, estimated to live in Lahore, the city is an important education hub for women in Punjab
(Census, 2017). The district of Lahore has a total of 63 intermediate and degree colleges, out of which 39
are for women only (PDS, 2018). Tuition fees in public colleges – approximately USD 22 per annum) – is
much lower than the annual tuition in private colleges, which can range anywhere from USD 4252 to USD
280.8 Female students usually outnumber men at the undergraduate and graduate levels in these colleges.
An estimated 61,000 students were enrolled in intermediate and degree colleges in Lahore, out of which
62 percent were women.9

8 Using 160 PKR = 1 USD exchange rate as of April 2020.
9 At the undergraduate level, female students accounts for 6.9% of the total eligible female population, which is higher than

that the proportion for males of around 3% (PDS, 2017).
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Our study focuses on intermediate and undergraduate students from women-only public degree colleges
in Lahore. While enrolment in colleges in Lahore has been steadily increasing, the pass rate remains con-
sistently low.10 Only about half of the female students enrolled in undergraduate public degree colleges
in Punjab completed their degree in 2019, with similar but even lower completion rates in the Lahore
division.11 The grades of third-year students in public degree colleges show a dismal picture of learning
gaps as out of the total female candidates who appeared for exams, less than fifth, scored more than 60%
in end-of-year board exams and a little under a third of the sample had scores between 45 - 60%.12 The
test score for first and second-year students also presents a similar picture where only 13 percent students
are able to score 70% or higher, while nearly half of the candidates who appeared for the annual board
examinations in Punjab scored 50 - 60% in 2017 (PDS, 2018).

The Government of Punjab has introduced some initiatives to increase enrolment and boost academic
performance, e.g., the Punjab Education Endowment Fund (PEEF) was introduced in 2009 to provide merit
scholarships for intermediate, graduation and master students.13 Evidence suggests that while government
initiatives may have led to moderate growth in enrollment levels, their role in improving learning outcomes
and performance are unclear (Fiszbein and Schady, 2009). Within this context, we attempt to test the role
that non-cognitive skills can play in student mental state and academic performance.

2.2 Intervention

We borrow from the literature on supportive psychology and propose a soft touch, low-cost intervention
provided through visual aids, discussions, and flyers to develop non-cognitive skills (particularly grit and
perseverance) to overcome constraints to academic performance for college students. Our intervention
consists of guided discussions that highlight the human brain’s plasticity against the notion of innate
ability and stresses the role of effort in achieving goals. We stress a constructive interpretation of failures
and attempt to motivate students to persevere in pursuing short and long-term goals. We reiterate our
message by providing examples, such as how young children learn the language and basic skills and how

10 For example, there was an increase of 7.94% in total female enrolment at intermediate and undergraduate level in colleges
between 2015-16 and 2016-17 PDS (2017), and PDS (2018).

11 In 2019, out of the total female students who appeared in BA from public degree colleges, 50 percent in Punjab and 49
percent in Lahore district were able to pass (for more details, see http://www.pu.edu.pk/). Out of the total female
students who appeared in FA, 73 percent in Punjab and 69 percent in Lahore board were able to pass in 2017 PDS (2018).

12 Retrieved from http://www.pu.edu.pk/.
13 For more details regarding the PEEF scholarship, please see: https://www.peef.org.pk/.
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everyone has the capacity to improve performance through sustained effort and practice.14 In the placebo
discussion, we discussed the basic structure of the brain and were adopted from (Blackwell et al., 2007).

After the treatment and placebo activities, all students in our sample participate in a goal-setting activity
at baseline to understand how participants formulate their goals and push them in a direction to reach
their goals (Dobronyi and Petronijevic, 2019; Morisano et al., 2010). Students were asked to outline their
short and long-term academic and professional goals. They are then informed about ’SMART’ - Specific,
Measurable, Ambitious, Realistic, Time-bound, goals; to think about whether their goals were SMART
and how they could be modified to satisfy all five dimensions of SMART goals.

Treatment and placebo discussions were conducted after a short baseline student interview. Treatment was
randomized by the research team using the survey software at the individual (student) level. Intervention
discussions were followed by the goal-setting exercise. Table 1 summarizes treatment assignment.

Treatment Status SMART goal discussion N

Treatment: Growth mindset discussion YES 187
Placebo: Placebo discussion YES 179

Table 1: Assignment to treatment

2.3 Implementation timeline and protocol

We ran the randomized field experiment with 366 students enrolled in undergraduate programs in 10
women-only public degree colleges of Lahore, Pakistan. Our sample consists of students enrolled in the
first, second, and third year of college, i.e., not final-year students near graduation. Sample students were
Arts and Social Sciences majors, specializing in English, Urdu, Arabic, Persian, Economics, Education,
Psychology, Sociology, Business Administration, Management Studies, accounting within their respective
degrees.

We recruited the study sample as follows: first, we requested the administration of our sample colleges for
a list of students enrolled in the first, second, and third year. Next, we randomly draw out lists of students
from each college, proportional to the size of the student body, and contact them for the baseline interview.
All data was collected electronically. Finally, the survey software assigns each respondent to a treatment or

14 The intervention was designed with the help of the materials available online at mindsetkit.org and mindsetworks.
com, the two websites that make it easy for educators to implement growth mindset lessons and using the content and material
from (Blackwell et al., 2007). The detailed content of treatment and placebo discussion is available on request.
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placebo group with equal probability.15 Treatment implementation is followed by the goal-setting exercise
and short, post-intervention survey.

We collected detailed baseline data and implemented the treatment and placebo interventions via in-person
interviews carried out by a team of trained enumerators between March and May 2019. In August 2019,
we conducted focus group discussions with 10% randomly selected respondents and phone surveys with
another 40% randomly selected treated and placebo students to record intervention recall. We conduct
a follow-up survey later in January till April 2020. Finally, we collect administrative data on student
performance in end-of-year, standardized board examinations held two months after our intervention, and
internal college exams nine months after our intervention.16 The timeline of our field activity is given in
Figure 1:

Figure 1: Timeline of Field Activity

Baseline survey and intervention

March 2019 - May 2019

N = 366

End of Year exams

June 2019

Focus group discussions and quiz

August 2019

College exams

December 2019

Follow up surveys

January 2020 - April 2020

N = 30017

Follow-up surveys were interrupted when all higher education institutions were closed by the provincial
government on March 13, 2020, in response to the global COVID-19. As a result, the follow-up data was
collected using a mix of in-person and phone interviews. Out of 300 interviews at follow-up, 226 were
conducted in-person before the lock-down, and 74 interviews were conducted on the phone between 14
March - 10 April 2020.

3 Data

3.1 Description of the sample and treatment balance

Our sample consists of 366 students from 10 selected female-only public degree colleges in urban areas
of Lahore, Pakistan. All students in our sample are in their first, second, or third year of college, i.e., not

15 Treatment assignment is done at the individual level using the random number generator in the survey software, SurveyCTO
(www.surveycto.com).

16 We planned to collect information on standardized board exams one year after the implementation. However, scheduled
board exams were not administered due to country-wide closure in March 2019 due to the COVID-19 pandemic.

17 Of the surveys successfully completed at followup; 226 were conducted in person during January 2020 - March 2020 and 74
over the phone from March 14, 2020 to April 10, 2020. Appendix section A6 provides details on the regulatory framework
surrounding the lock-down.
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final year students who will only be in college for another two to three months after baseline. Sample
characteristics are summarized in Table 2.

The average respondent is 19 years of age, from households where parental education and labor force
participation is unequal - fathers are both more educated and more likely to be working than the mothers
of the students in this sample. Approximately two out of three respondents come from families where the
primary earner, the father, is salaried; one out of three come from families where the father has his own
business and is self-employed. The average monthly income for the household was not reported in 108
instances; for those who respond, the average income per month is approximately PKR 36,000 (USD 225)
and the median of PKR 25,000 (USD 156).

Sample students are able to answer 4 out of 10 Raven’s matrix questions correctly, while 72% of the
students report having graduated in the ‘first division’ (more than 60% of total marks) from their previous
degree. 91% plan to continue education after completing their current degree, and one out of every five
reports they would like to join the labor force after graduating (from their terminal degree). 92% of the
students wish to pursue a paid job. Students spend 3 hours every day studying at home (after college) in
an average week. A relatively higher proportion of the day is spent on housework, approximately 6 hours
daily in an average week. A high percentage of the students (71%) report discussing college assignments
(homework, as it is locally known) and their education goals (93%) with their parents.

We test treatment balance by estimating equation 7 for a set of baseline covariates of interest denoted by
yki and indexed by k ∈ (1, ...., K).18

yi = β0 + β1.Ti + εi (1)

Where Ti as a dummy variable equal to 1 if a student (i) is assigned to treatment, and 0 for assignment to
control. In column (5) of Table 2, we report the p− value from a regression of the covariate on treatment
status. Test of joint significance show that treatment is unrelated to respondent level characteristics mea-
sured at baseline (F − stat(p− value) = 0.11) and treatment and placebo samples are balanced on all but
three characteristics. The difference in average ages between the treated (19.2 years) and placebo group
(19.5 years) is statistically significant at the 10% level; it is economically small. Furthermore, average val-
ues for the proportion of first-year students in control (31%) and treatment (40%) are statistically different
at the 10% level. Finally, 96% of control group individuals wished to pursue a paid job compared to 89%
of those in the treatment group, which is significant at the 5% level.

We find good recall of treatment discussions in focus group discussions conducted through phone surveys

18 As specified in the PreAnalysis Plan (Haroon et al., 2020).
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Table 2: Full sample description and balance at baseline

N Mean Median S.Dev. p− value
(1) (2) (3) (4) (5)

Age (years) 366 19.37 19.00 1.62 0.07∗

Dummy: Enrolled in first year 366 0.36 0.00 0.48 0.10∗

Dummy: Single 366 0.96 1.00 0.20 0.73
Father’s education (years) 351 8.43 10.00 4.80 0.31
Dummy: Father is a business owner 366 0.25 0.00 0.44 0.91
Dummy: Father is a salaried worker 366 0.57 1.00 0.50 0.79
Mother’s education (years) 362 6.64 8.00 5.15 0.58
Dummy: Mother is a business owner 366 0.02 0.00 0.13 0.44
Dummy: Mother is a salaried worker 366 0.05 0.00 0.23 0.41
Average monthly household income (000’s) 258 35.56 25.00 33.09 0.40
Index: Household assets 366 0.00 0.30 1.39 0.57
Risk preferences (higher is more risk averse) 366 4.15 4.00 1.59 0.25
Ravens test score (out of 10) 366 4.08 4.00 2.11 0.93
Scale: Competitiveness (out of 75) 366 57.62 58.00 8.33 0.60
Dummy: Continue education after graduating 366 0.91 1.00 0.28 0.81
Dummy: Passed last degree in first division 363 0.72 1.00 0.45 0.29
Satisfaction with academic performance 366 2.37 2.00 0.91 0.95
Daily hours studying at home in average week 366 2.99 3.00 2.07 0.51
Daily hours doing household chores in average week 366 6.28 7.00 5.99 0.31
Dummy: Discusses homework with parents 366 0.71 1.00 0.46 0.45
Dummy: Discusses goals with parents 366 0.93 1.00 0.27 0.11
Dummy: Pursue paid job 366 0.92 1.00 0.27 0.03∗∗

Dummy: Have a role model 366 0.33 0.00 0.47 0.34
P-value of F-statistic 0.11
Note: Column (5) shows p− values from the balance test specified in equation 1. The cells show the coefficient on treatment
assignment when the variable in the row is regressed on the treatment assignment. F-statistic explains the overall significance
of the model- the null hypothesis is that all coefficients on the independent variables are equal to zero. If the null is rejected,
there is a well balanced sample. ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1.
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nearly three months after the initial intervention implementation.19 In quick questions designed to test
knowledge of treatment and placebo discussions, we found recall in treatment to be better than in the
placebo group – Students in the placebo group correctly answered 2.9 out of 5 quiz questions correctly,
compared to 4.7 out of 5 questions asked of the treated group (p = 0.000).

At follow-up, we were able to contact 300 students successfully. Table A1 in the appendix shows the
sample is qualitatively similar, except on age and desire to pursue a paid job, as before. Specifically,
treated students in this balanced sample (of 300) are younger when compared to the placebo sample; in
addition, they are less likely to say at baseline that they plan to apply for a job in the future. The overall
test of joint significance shows the sample is well balanced by treatment status (p − value = 0.14). We
also test for differences in characteristics of respondents interviewed in the person and those interviewed
via phone at the end line and find no significant overall difference between the two samples (p− value =
0.86).20

3.2 Attrition

We were unable to interview 66 students from the baseline sample at follow-up – 44% (29) of the attriters
were from the treated group and 56% (37) from the placebo group. We test for differential attrition
between the treatment and placebo group by coding a dummy variable for whether individual i attrited for
the follow-up survey and then test if attrition is significantly related to baseline covariates of interest and
to treatment status.21

As shown in Table A3, attrition does not vary by treatment status. Attriters vary by level of competitiveness
and degree of satisfaction with their academic performance. In section 5.1, we show our results are robust
to attrition.
19 We conduct focus group discussions with 10% of the baseline sample (n=34) and phone surveys with an additional 40% (n

= 148) of the sample. Both involved short questions regarding treatment and placebo discussion content (i.e., we have these
measures for approximately 50% of the baseline sample). In the focus group discussions, we also ask detailed questions
about components of the intervention they liked best and if they would like us to share any other information useful for them
in the future, e.g., scholarships provided by the government.

20 In Table A2, we show treatment balance in the balanced panel that participated in face-to-face surveys in both rounds. In
section 5.1, we show our results are robust to restricting our sample to only the 226 who participated in face-to-face surveys.

21 A complete list of baseline covariates for which we test balance (between treatment and control) is specified our pre analysis
plan (Haroon et al., 2020).
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4 Empirical strategy

4.1 Outcomes

We estimated the impact of our mindset treatment on two main sets of outcomes.22. Mindset interventions
have shown in the literature to be highly predictive of psychometric scales measuring non-cognitive skills
of the respondent and may affect academic performance (See, for instance, Alan et al. (2019)). Scales
measuring students’ non-cognitive skills - grit, growth (as opposed to fixed) mindset and self-efficacy; and
performance in annual examination.

We estimated the effect of the mindset treatment on the following primary outcomes at two points in time:
(i) once immediately after the intervention to test if the intervention had the intended effect on mindset;
and (ii) we also test if the intervention has a longer-term effect on mindset one year later:

Grit: We measure grit post-intervention and at follow-up using a 12-item scale developed by Duckworth
et al. (2007)23

Growth mindset: In both rounds of the survey, we also collect information on fixed versus growth mindset
using a 15-item scale (Blackwell et al., 2007).

Self-efficacy: We measure self-reported respondent ‘self-efficacy’ using the 10-item scale by (Schwarzer
and Jerusalem, 1995).

We correct for multiple hypothesis testing in two ways: i) we create an Anderson index using variables
(i) - (iii) for Psychological Mindset; and (ii) by calculating the sharpened q − values that control for false
discovery rate (FDR) (Anderson, 2008).

Test score percentage: Approximately a few months after the intervention was first implemented, all
sample students also take end-of-year, standardized exams. We collect administrative data on test scores
from sample colleges. Since exams are administered by – and maximum that can be scored differ by –
the year of enrollment, we calculate marks scored by each respondent in the exam and then calculate test

score percentage, that is, the marks scored by each respondent as a percentage of the total marks for that

22 The full set of outcomes is specified in Haroon et al. (2020) and is available in the Online Appendix
23 One of the criticisms of using the self-reported measures of grit and similar other measures could be that it is difficult to

capture them on a self-reported scale and in particular it could be more difficult in a high-stakes setting where the respondent
can pretend to get the benefit. One could think of using more advanced or gameable measures of grit which could be similar
to the effort task developed by (Alan et al., 2019).
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year. Board exams next year were cancelled due to nation-wide COVID-19 lockdown. We collect data on
non-standardized exams administered by colleges before the lockdown, approximately nine months after
our intervention.

For the secondary set of outcomes, we investigate the immediate impact of the intervention on behavior.
We do this by utilizing the goal-setting exercise implemented after the treatment and placebo discussion
in which all students participated. We measure if students in the treated and control group have behaved
differently in the type of goals being set.

Importance of academic goal: We ask respondents to rank the importance of their academic goals to them
on a Likert scale ranging from 1 (not important at all) to 10 (extremely important agree).

Achieve academic goal: We ask respondents to rank how confident they feel about being able to achieve
their academic goal, answered on a Likert scale ranging from 1 (not at all likely) to 10 (extremely likely).

Commitment to academic goal: This outcome measures respondent’s self-reported commitment to achiev-
ing an academic goal, answered on a Likert scale ranging from 0 (not committed at all) to 10 (fully
committed).

Willing to modify goals: We define a secondary outcome variable which is equal to 1 if the respondent sets
a SMART goal after the goal-setting discussion.24

As before, we will calculate indices for the family of goal setting measuring (‘Goal Index’) and also report
sharpened q − values that control for false discovery rate (FDR) (Anderson, 2008) for each family of
outcomes.25

23 There are two governing bodies that are responsible for conducting the test for first, second-and third-year students across
public colleges in the Lahore division. The Board of Intermediate and Secondary Education (BISE) Lahore is the governing
body which under the Punjab University Act (Amendment) Ordinance 1954 is responsible for conducting standardized exams
for first- and second-year students all across the Lahore division. On the other hand, the University of Punjab is responsible
for conducting standardized exams for third-year students for affiliated public degree colleges all across Punjab. The exam-
inations are standardized for all students and take place at the same time in the Lahore division (for first- and second-year
students) and Punjab (for third-year students).

23 Out of the total sample, we could not obtain information on 34 students. We checked if the students with missing score data
were different from other students and if our treatment was correlated with attrition after nine months. The balance tests show
that attrition was not related to treatment. However, it was positively related to if a father is a business owner and students
who are most likely to continue education after graduation. In contrast, first-year students are less likely to drop out.

24 In all cases, enumerators defined when the goal set was not Specific, Measurable, Ambitious, Realistic or Time-bound and
then ask respondents if they wanted to modify their goal to one that could be considered to be all five.

25 In face-to-face follow-up surveys, we also collect measures of happiness (Lyubomirsky and Lepper, 1999), self-discipline
(Hagger et al., 2018), self-esteem (Rosenberg, 1965) and feelings of depression (Kroenke et al., 2001). These measures are
only at follow-up and with individuals interviewed in person. We do not collect this information at baseline; hence, we have
not included these results in our main analysis. However, results are available in Online Appendix, as specified in Haroon
et al. (2020).
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4.2 Estimation specification

We test for the effect of our intervention on outcome variables specified in 4.1. We test for both immediate
effects measured post-intervention effects at baseline and longer-term impact on test scores after two and
nine months and survey measures one year later.

For each outcome, we run the following basic specification:

yit = β0 + β1Treatedi + β2Postit + β3Treatedi ∗ Postit + εit (2)

where yit is an outcome variable, Treatedi is a dummy variable capturing exposure to treatment (measured
at the time of baseline activities, via a survey immediately after the intervention was implemented), Postt
is a dummy variable for the follow-up time period. Treatedi ∗ Postt is the average treatment effect in
the longer run, i.e., approximately one year later for grit, growth mindset, and self-efficacy scales; and the
mindset index created out of these measures.26

We test if our intervention has the intended immediate effect on the growth mindset and goals set. Our
primary research question is to test if exposure to the treatment i.e. is able to change test performance
in the short and medium term, and grit and mindset in the longer term. For outcomes for which we have
data only after the intervention, we run a simplified specification: We measure if our treatment changes
student performance in end-of-year examinations, 2-3 months after the intervention was implemented,
college examinations in December, nine-month after our discussions, and secondary outcomes of interest
– whether the intervention impacted respondent’s self-reported likelihood of achieving academic goals,
their commitment to meet academic goals, how important these goals are to them, and their willingness to
set SMART goals. For these outcomes for which we have data only after the intervention. The test scores
are measured after the intervention- two, and then nine months after the baseline data collection, and the
secondary outcomes measured only at post-intervention - we run a simplified specification:

yit = β0 + β1Treatedi + εit (3)

where yit is an outcome variable, Treatedi is a dummy variable capturing exposure to treatment, as before.
We report robust standard errors. In results discussed in section 5, we show estimates from equation 9 and

26 Given our design involves individual-level randomisation and multiple rounds of data collection; we take guidance from
Abadie et al. (2017) and cluster errors at the level of randomisation. In the analysis specified in our pre-analysis plan
(Haroon et al., 2020), we show that the results are qualitatively similar (in fact more significant) when we cluster errors at the
college level.
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3. We also show estimates after controlling for college and enumerator fixed effects. Finally, in Appendix,
we also show results from repeating all main estimations using ‘post-double-selection’ with LASSO (see
Belloni et al. (2014a) and Belloni et al. (2014b)), where we use all of the baseline covariates specified in
Haroon et al. (2020).

Finally, we will show robustness of results to attrition in two main ways: (i) We repeat all main estima-
tions using ‘post-double-selection’ with LASSO (Belloni et al., 2014a,b) and (ii) we re-estimate our main
regressions using only the sample of respondents who were interviewed face-to-face at followup.

5 Results

We measure the impact of mindset interventions on primary and secondary outcomes. We collect post-
intervention data from 366 students on levels of grit, fixed vs. growth mindset, and self-efficacy at the
time of baseline. We also collect this data from 300 students at the follow-up, nearly one year after the
intervention was first implemented. We report both immediate (post-intervention) and longer-term impacts
in Table A13, from simple estimations of equation 9. Given individual randomisation and the observed
balance in the sample (as discussed in section OA7.1), Table 4 provides results from estimations without
controls and those with college and enumerator fixed effects. In the Appendix, we also show the robustness
of our results with controls selected using ‘post-double-selection’ with LASSO (Belloni et al., 2014a,b).
Finally, we correct for multiple hypothesis testing by calculating the sharpened q − values that control
for false discovery rate (FDR) (Anderson, 2008), reported in square brackets in Table 4. We also create a
‘Mindset index’ for outcomes reported in columns (1) - (6).

We test if the treatment discussion led to treated respondents scoring higher in the standardized end-of-
year exams two months later and college-level exams nine months later than their counterparts in the
control group. Results are shown in Table 3. For ease of interpretation, we calculate and report effect on
percentage scored out of the total (full) marks allowed for that year of study.27 We find that students score
50% on average (Table 3, columns 1 and 2). Treated students score approximately 2.3 - 2.5 percentage
points higher two months after the intervention; however, this improvement is small and is statistically
insignificant (presented in column 1 and 2). We also find that treated students score approximately 2.9
percentage points lower nine months after the intervention; however, this effect is small and is statistically
insignificant and not robust to inclusion of fixed effects (presented in Table 3 column 3 and 4). Note also

27 The Total marks depend on the year the student is enrolled in. For instance, students are given marks out of 550 for those
enrolled in the first year, out of 1100 for those enrolled in the second year, and out of 400 for those enrolled in the 3rd and
final year.
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that these exams were not standardized but administered by each college separately.

There is mixed evidence found in the literature regarding exposure to growth mindset treatment on test
scores. Contrary to our findings, some of the existing literature documents the positive impact of growth
mindset treatment on test scores in the case of children and adolescents in Norway (Bettinger et al., 2018);
for secondary school students in Bangladesh (Polley, 2018); for 4th grade students in Turkey (Alan et al.,
2019). However, there is some recent evidence that document insignificant effect of growth mindset
intervention on test score for the case of 12th grade students in Argentina (Ganimian, 2020); for secondary
school students in Tanzania (Islam et al., 2020) and college students in Canada (Dobronyi and Petronijevic,
2019).

Table 3: Impact of treatment on primary outcomes: exam performance two and nine months after treatment
implementation

Time after baseline 2 months 9 months
Test percent Test percent Test percent Test percent

(1) (2) (3) (4)
Treated 0.023 0.025 -0.293 0.068

(0.030) (0.033) (2.516) (2.307)
Mean 0.496 0.496 0.403 0.403
N 330 330 332 332
R2 0.002 0.135 0.000 0.188
Controls No No No No
FE No Yes No Yes
Note: Standard errors in parentheses. Fixed effects include college and enumerator fixed effects.
’Test percent’ are the marks scored in end-of-year and after nine months of our intervention
examination as a percentage of the maximum (full) marks allowed for that enrollment year.
These were measured 2 and 9 months after the baseline activities and are present after our
intervention. N refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

We find that the intervention leads to a small and moderately significant decrease in the ’grit scale’ post-
intervention at baseline (Table 4, columns 1 and 2). That is, respondents in our treatment group first record
lower levels of grit than the control group immediately after the discussion on mindset at baseline. We
also see a small increase in the average levels of the ’growth mindset’ among treated respondents at the
time of baseline; however, this increase is not large or robust to the inclusion of college and enumerator
fixed effects (and as shown in Appendix Table A14, to the inclusion of controls selected by PDS Lasso).

We find that the intervention has a significant and positive impact on grit levels in the longer run, i.e., grit
levels are 4.0 - 4.2 % higher (from average scores for the control sample over the same period) among
treated students one year later. This effect is robust to the inclusion of college and enumerator fixed effects
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Table 4: Long term impact of treatment on primary outcomes

Grit Grit Growth Growth Self Self Mindset Mindset
mindset mindset efficacy efficacy index index

(1) (2) (3) (4) (5) (6) (7) (8)
Treated -1.027 -1.112 1.192 0.987 0.058 0.163 0.029 0.011

(0.654) (0.654)∗ (0.692)∗ (0.678) (0.546) (0.536) (0.107) (0.109)
[0.211] [0.281] [0.211] [0.281] [0.440] [0.340]

Post -0.577 -0.670 -2.750 -2.798 0.074 0.104 -0.323 -0.333
(0.528) (0.521) (0.714)∗∗∗ (0.710)∗∗∗ (0.472) (0.479) (0.090)∗∗∗ (0.092)∗∗∗

[0.378] [0.249] [0.001]*** [0.001]*** [0.698] [0.426]

Treated*Post 1.648 1.727 0.244 0.303 -0.138 -0.221 0.165 0.170
(0.747)∗∗ (0.744)∗∗ (0.976) (0.977) (0.684) (0.687) (0.133) (0.134)
[0.089]* [0.089]* [1.000] [1.000] [1.000] [1.000]

Mean 41.125 41.125 48.660 48.660 32.938 32.938 -0.143 -0.143
N 666 666 666 666 666 666 666 666
R2 0.005 0.034 0.043 0.092 0.000 0.048 0.018 0.050
Controls No No No No No No No No
FE No Yes No Yes No Yes No Yes
Note: Standard errors in parentheses. Fixed effects include college and enumerator fixed effects. Grit is measured using 12-
item scale ranging from a 1 to 5-point Likert scale. Growth mindset is a scale constructed from the sum of 15 items on 1
to 6-point Likert scale. Self-efficacy is measured using 10-item scales on 1 to 4 Likert scale. Mindset Index is an Anderson
index constructed from grit, growth mindset and self-efficacy. T*Post is the average treatment effect of our growth mindset
intervention. ‘Mean’ is the average value of the outcome for the control group. N refers to the sample size. Values in squared
brackets represent sharpened q − values that control for false discovery rate (FDR) (Anderson, 2008). ∗ p < 0.1, ∗∗ p < 0.05,
∗∗∗ p < 0.01.

and the inclusion of controls. Compared to other estimates in the literature, our long-term impact on grit is
large. We note that (Alan et al., 2019) concludes that being randomly assigned to growth mindset treatment
raises self-reported grit between the range of 0.28 - 0.35% for 4th grade students from elementary school in
Istanbul. While the intervention has successfully increased grit among respondents, we do not see similar
impacts on growth mindset or self-efficacy levels.

On average, though the treatment was successful in increasing levels of grit on average, the higher levels
of grit did not translate into improved average test score performance. We also find that the treatment
had no effect on respondent levels of self-efficacy. In Appendix Table A9, we show that the treatment did
not change self-reported measures of the importance of academic goals for treated respondents, their self-
reported likelihood, or commitment to reaching academic goals. However, once we control for college
and enumerator fixed effects, treated respondents are 5.5% more likely to modify their goals into SMART
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goals than control respondents.28 Our results are in line with existing literature which documents that
students exposed to growth mindset interventions are more likely to set challenging goals (Alan et al.,
2019).

To summarize, we find average treatment effects on students’ grit level over the long run, but we do not
find that this translates to other mindset or student test performance measures. These results are robust
to the inclusion of controls and restricting the sample to a balanced panel that participates in face-to-face
interviews in both rounds of the data collection. We discuss heterogeneity in these results for specific
sub-samples of the study sample next, in section 6.

5.1 Robustness of results

5.1.1 Treatment and attrition balance

Our sample is balanced well on several characteristics measured at baseline (see section OA7.1). In
addition, we successfully contact 82% of the respondents interviewed at baseline for the follow-up surveys
one year later, and attrition is unrelated to treatment status. However, we re-estimate main regressions with
controls selected using ‘post-double-selection’ with LASSO (Belloni et al., 2014a,b). Tables A10, A11,
and A12 provide the results. Results are similar qualitatively and in statistical significance - the treatment
effects on grit are positive and significant, while average effects on scores, other primary and secondary
outcomes remain insignificant.29

5.1.2 Sensitivity to questionnaire administration

It is possible that the measurement of the mindset outcomes - grit, growth mindset, self-efficacy, is sensitive
to the mode in which the survey was administered - phone or face-to-face. Next, we re-estimate the main
equation 9 for primary outcomes on only the sub-sample of students who participated in the face-to-face

28 At followup, we also collect self-reported information on self-discipline (Hagger et al., 2018), self esteem (Rosenberg, 1965),
happiness (Lyubomirsky and Lepper, 1999) and depression (Kroenke et al., 2001) using validated scales. We also measure
their willingness to learn a new local or foreign language. We do not collect these measures at baseline. However, we find no
difference among treated and control groups on these dimensions at follow-up. Results are available in the Online Appendix
with analysis as specified in our pre-analysis plan (Haroon et al., 2020).

29 In Online Appendix Tables OA1 and OA2 we also show upper and lower bounds of the estimates using (Lee, 2009) bounds.
The bounding estimates 2.2% excess responsiveness in test score results and 6.1% excess observations in the primary out-
comes. The lower bound for the longer-term effect on grit is positive but no longer significant.
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survey at both baseline and follow-up. Results are shown in Appendix Table A13.30 Results remain
qualitatively similar - the longer run treatment effect on respondent grit is positive, albeit smaller in size
than the results summarized in Table A13. No other outcome is significantly affected by treatment either
immediately, post-intervention, nor in the longer run.

5.1.3 Treatment spillover

We implement mindset and placebo discussions with randomly selected students in each of the sample
colleges to increase statistical power given the small sample size. Since both treated and placebo group
students belong to the same college, it is possible for the treated students to have communicated the
content of the intervention to their friends, some of whom may be in the placebo group. Potential spillover
of information could mean that the treatment effects we observe are an underestimate of the true effect –
with many placebo students having access to the same information as the treated effect, their responses
to psychometric scales measuring primary outcomes may be similar. In this case, the treatment effects
estimated in Tables 3 and 4 are an underestimate of the true effect of mindset treatment. In order to
test for spillover, we replicate the strategy followed by (Banerjee et al., 2010). At baseline, we ask each
participant, subject i, to identify at least two of their friends, subjects j, who they talk to most (whether
in this college or elsewhere). Then, we use our data to match these referrals/ friends, subject j, based on
our sample data’s names and college identification numbers. To evaluate the spillover effects, we estimate
the indirect impact of our growth mindset treatment on subject i on subject j’s outcomes. We estimate the
following specification:

yjt = β1Treatedi + β2Postjt + β3Treatedi ∗ Postjt + εjt (4)

where yjt is an outcome variable of a referred friend j who is a network member of participant i, Treatedi
is a dummy variable capturing exposure to the treatment of participant i (measured at the time of baseline
activities), Postt is a dummy variable for the follow-up period. Treatedi ∗ Postt is the indirect average
treatment effect of our growth mindset treatment of subject i on the outcome for subject j.

We evaluate the spillover impact on our primary outcomes: test scores and one year later for grit, growth
mindset, and self-efficacy scales; and the mindset index created out of these measures. In case of a
positive spillover of our growth mindset treatment, we would expect j outcomes to respond positively
due to indirect exposure of treatment. In case of no spillovers, there should not be any effect of exposure

30 Estimates for primary effects for this restricted sample using controls selected via post-double-selection with LASSO are
reported in Appendix A14.
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of participants i treatment on j outcome, i.e., we should not see any treatment effect in placebo students
just because they are friends with treated students. In addition, we estimate specification as in 9 using a
matched sample of participants. In case of positive spillover from the treated group to their friends in the
placebo group, we should find no significant differences in key outcomes among the treated and placebo
group, i.e., the treatment effects in Tables 4 and 3 disappear or change.

Both estimation strategies substantially reduce our sample and the statistical power to detect significant
effects. In the case of null results, we may not say whether there is no true effect or that we are under-
powered to detect them. Therefore for each key outcome, we also compute the minimum detectable effect
(MDE) size and use it to compare our coefficients to results found in the literature (with larger samples).
This is the ex-post effect size that would have been detected at a 5 percent significance level and 80 percent
power for our sample size.

Out of the total sample of 366 students in our sample, we are able to match 240 participants who are
friends of other sample participants, which allows us to measure spillovers and indirect treatment effects
potentially. We could not administer a separate survey for friends other than those already included in
our sample due to limited availability of funds. Out of these 240 matched friends, 121 were also directly
exposed to treatment, i.e., were part of the treatment group, and 119 identified participants were part of
the placebo group who did not receive treatment directly.

Spillovers effect among friends: We estimate equation 4 for a sample of matched participants to measure
indirect treatment effects. The results are presented in Appendix A2, Tables A4 and A5. We do not find
any spillover effect and indirect treatment on test scores which is positive and insignificant. In Appendix
Table A5, we find insignificant indirect effect on grit (columns 1-2) and growth mindset of placebo friends
(columns 3-4) compared to their treated friends. We find similarly insignificant for self-efficacy (columns
5-6) and mindset index (columns 7-8).

We report MDEs for all outcomes. For grit, the MDE is about a 7% increase from the mean grit score of the
placebo group. These appear in line with the effect sizes in typical behavioral interventions. For instance,
in a recent summary of behavioral interventions, Della Vigna and Linos (2020) report average MDEs
ranging from 8 - 35%. Many of the studies reported in this review are with larger samples, indicating
that the lack of significance on spillover estimates is not due to the small sample size. These results are
similar to (Banerjee et al., 2010), who detect positive knowledge spillovers in terms of passing on factual
information to their friends but no significant spillover on attitudes or behavior of friends.

Treatment effects in a sub sample of matched peers: Next, we also re-estimate our main regressions
on a sub-sample of friends – in the case of spillovers, the difference in treatment effects between treated
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and placebo friends should be small and insignificant. Results are presented in Appendix Table A6 and
A7. We find similar results for all outcomes as presented in 4 for the full sample, albeit smaller and less
significant. This indicates that even among a sub-sample of matched participants where spillover is likely
to exist and effects may be underestimated, there is still a statistically significant direct treatment effect of
our intervention on grit (positive and significant). This is in line with the results presented in Table A5,
where the effect among placebo students with treated friends is small and statistically not different from
zero.

6 Heterogeneity in effects

We then test for the heterogeneous treatment effect of our intervention on our primary and secondary
outcomes for both short run - immediate and post-intervention effects and longer term effects using data
from the followup surveys, and characteristics that have often been investigated in literature.31. A similar
analysis to understand heterogeneity of results has been documented in the literature. For details see;
(Polley, 2018); (Islam et al., 2020); (Roy and Bhattacharya, 2018); (Alan et al., 2019); (Oreopoulos,
2018). For each of the interactions, we cannot claim causality but they indicate interesting avenues for
future investigations.

We estimate the following regressions to measure heterogeneous treatment effects for primary outcomes -
grit, growth mindset and self-efficacy:

yit =β1.T reatedi + δPostit + γHi0 + β2Hi0 ∗ Treatedi+

β3Treatedi ∗ Postit + β4Hi0 ∗ Treatedi ∗ Postit + εit (5)

Hi0 is the variable on which heterogeneous treatment effects are tested. We test the significance of coef-
ficients β3 and β4 with interaction terms Treatedi ∗ Postit and Hi0 ∗ Treatedi ∗ Postit. The rest are as
defined in equation 9.

yit = β1.T reatedi + γHi0 + β2Hi0 ∗ Treatedi + εit (6)

Hi0 is the variable on which heterogeneous treatment effects are tested. We test for the significance of β2
31 The variables used to test for heterogeneous treatment effects are specified in Haroon and Said (2019)
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with the interaction term Ti ∗Hi0. The rest are as defined in equation 3.

We find interesting heterogeneity in the average effects discussed earlier. We discuss heterogeneous effects
in outcomes of interest one by one.32

Exam performance: We do not observe substantial heterogeneity in effects for test scores for end-of-year
examination. In fact, we see negative and large effects of the treatment on first year students - the scores are
11% lower among students who are in the first year. This effect is significant at the 5% level. The literature
provides mixed evidence of the heterogeneous effect of treatment on test scores based upon student year
as (Morisano et al., 2010) find more than half a standard deviation increase in grades for upper-year
students at McGill University and (Schippers and Dawson, 2015) find goal-setting to significantly reduce
inequalities in achievement if implemented early in student academic career whereas Oreopoulos (2018)
document no heterogeneity in treatment effects across students from first years as compared to others.
We also find negative effects on the test scores of treated students from households with higher levels
of household assets, which can be used as a proxy for household wealth. Our findings are contrary to
the literature which suggests that mindset interventions helped students belonging to the weaker socio-
economic backgrounds (Islam et al., 2020). We find no evidence of heterogeneity in effects on test scores
at nine months after the intervention (Table 6).

Grit Among the primary outcomes, we find that the effect on grit varies by household and individual
characteristics. We see indications of the treatment increasing grit among disadvantaged students. Results
are given in Table 7. Specifically, the intervention is effective in increasing grit at follow-up among treated
students with uneducated mothers (column (2)) and among students who spend less time in productive
activities - household chores or studying (column (3) and (9)), i.e., grit increases for students who were
spending greater time in leisure or rest. In addition, we find the treatment was able to substantially increase
grit among treated students who, at baseline, were less likely to rank career goals to be important (column
(4), those who scored low on our measures of cognitive ability - Raven’s progressive matrices (column
(5)) and students who are less competitive students (column (6)). Finally, grit substantially improves for
treated students in students in the first year of college (column (8)).

Growth mindset: We measure heterogeneity in results in Table 8. In contrast to what we see in the

32 We explore heterogeneity by the following characteristics: ’HH assets’ is an index from the number of household assets,
’Mother education’ is the years of education of respondents’ mother, ’Time in hh chores’ and ’Time in the study’ are the
numbers of hours a day devoting to household chores and study, respectively, ’Career goal importance’ is the self-reported
importance given to having a career, ’Ravens score’ is the respondents’ score in Raven’s progressive matrices, ’Competitive-
ness’ is the respondents score in (Ryckman et al., 1996) scale, ’First division’ is if the respondent secured highest (first) grade
in last exams before joining college, ’First year’ is a binary variable equal to 1 if the respondent is enrolled in the first year of
college, and ’Discuss work’ is a binary variable equal to 1 if the respondent discusses studies and assignments with parents.
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case of the grit scale, we find that treatment led to a large increase in the growth mindset scale of treated
students with educated mothers - the scale decreases for treated respondents with uneducated mothers
by approximately 7.9%. (Delavande, 2019) show evidence of heterogeneous treatment effect for female
first-year university students in the U.K. as compared to their male counterparts with parents working in
high skilled jobs requiring higher education. (Roy and Bhattacharya, 2018) suggests that educated mothers
foster educational aspiration in young women. We see no other heterogeneity in the average null treatment
effects on the growth mindset scale.

Other outcomes: In Appendix Tables A15, we show the estimations to explore heterogeneity in respon-
dent self-efficacy. We find that self-efficacy increases among treated respondents with mothers who have
high education levels. It is possible that educated mothers act as role models or take a greater interest in
encouraging their daughters, which is reflected in higher treatment effects. Overall, the mother’s education
status and competitive levels have a significant impact on primary outcomes, as measured by the Mindset
Index created out of grit, growth mindset, and self-efficacy scales using (Anderson, 2008) (Appendix Ta-
ble A16). Consistent with our results, (Roy and Bhattacharya, 2018) find that the existence of a supportive
or enabling environment, proxied by knowing other successful women, feeling connected to the broader
social network, and educated parents, is found to play an important and independent role in facilitating
education aspirations and outcomes of young women in case of India.

We also find that commitment to academic goals decreases among treated students who don’t discuss their
college work with parents but increases among students who do. The evidence is in line with the literature
that suggests that parents take guidance from their personal experiences, and they are more likely to set
realistic goals for their children based on their prior academic performance. Thus, it’s more likely that
when students discuss their goals with their parents, they are more committed to their goals which are
realistic, based upon their prior academic performance, and more likely to commit to them Zimmerman
(1992). Finally, though we detect the positive average effect of treatment on willingness to modify goals
to SMART, we find that this effect may be driven by respondents who have higher cognitive abilities, as
measured by their performance on the raven’s score - willingness to modify scores is 21.1% higher among
treated students who have better than median performance in Raven’s test. We do not find significant
evidence of heterogeneity of cognitive ability in modifying goals (as seen in Alan et al. (2019)). Overall,
we find treatment effects vary by individual and household characteristics. In particular, students with
educated mothers report no change in their level of grit; conversely, those with mothers with lower levels
of education record higher levels of grit even one year later. However, a mother’s education is important
in promoting a growth mindset and higher levels of self-efficacy.

First year students who received treatment had higher grit but it did not translate in change in test scores.
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Table 5: Heterogeneity in treatment impact in percentage scored in exams two months after the interven-
tion

Independent variable: Exam percent scored at two months

H: HH Mother Time in Career goal Raven’s
assets education hh chores importance score

(1) (2) (3) (4) (5)

Treated 0.080 0.045 0.028 0.036 0.050
(0.056) (0.040) (0.045) (0.041) (0.047)

H 0.016 0.047 -0.029 0.010 0.025
(0.027) (0.027)* (0.026) (0.027) (0.027)

H*Treated -0.114 -0.049 -0.020 -0.028 -0.063
(0.061)* (0.061) (0.053) (0.060) (0.055)

Mean 0.496 0.496 0.496 0.496 0.496
N 330 330 330 330 330
R2 0.018 0.005 0.007 0.002 0.005

Independent variable: Exam percent scored at two months

H: Compet- First First Time in Discuss
itiveness division year study work

(6) (7) (8) (9) (10)

Treated 0.038 0.091 0.061 0.048 0.094
(0.052) (0.069) (0.047) (0.045) (0.083)

H 0.010 0.089 0.059 0.004 -0.015
(0.027) (0.029)*** (0.028)** (0.005) (0.031)

H*Treated -0.033 -0.088 -0.111 -0.008 -0.105
(0.058) (0.076) (0.005)** (0.009) (0.086)

Mean 0.496 0.496 0.496 0.496 0.496
N 330 329 330 330 330
R2 0.003 0.012 0.073 0.003 0.022

Note: Standard errors in parentheses. All errors are clustered at the individual level.
Percent scored refer to the marks secured by respondent in end-of-year examinations
(2 months after the intervention) as a percentage of maximum (full) marks allowed for
respective year of study. H*Treated*Post is the long-term heterogeneous treatment effect.
N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 6: Heterogeneity in treatment impact in percentage scored in exams nine months after intervention

Independent variable: Exam percent scored at nine months

H: HH Mother Time in Career goal Raven’s
assets education hh chores importance score

(1) (2) (3) (4) (5)

Treated 1.909 1.918 2.34 -2.031 -0.191
(3.322) (3.17) (3.298) (-3.61) (3.321)

H -1.368 1.083 3.916 0.327 2.282
(3.571) (3.583) (3.494) (3.503) (3.52)

H*Treated -3.883 -4.657 -6.662 3.841 -0.09
(5.054) (5.094) (5.084) (4.997) (5.083)

Mean 40.346 40.346 40.346 40.346 40.346
N 332 332 332 332 332
R2 0.007 0.003 0.005 0.004 0.002

Independent variable: Exam percent scored at nine months

H: Compet- First First Time in Discuss
itiveness division year study work

(6) (7) (8) (9) (10)

Treated -1.14 5.448 0.753 -6.621 1.979
(3.512) (4.452) (3.072) (5.301) (4.914)

H 0.337 6.803 0.387 -1.083 1.57
(3.505) (3.705)* (3.844) (0.991) (3.849)

H*Treated 1.845 -7.661 -2.532 1.862 -3.182
(5.027) (5.39) (5.339) (1.351) (5.707)

Mean 40.346 40.346 40.346 40.346 40.346
N 332 332 332 332 332
R2 0.001 0.008 0.001 0.005 0.001

Note: Standard errors in parentheses. All errors are clustered at the individual level.
Percent scored refer to the marks secured by respondent in end-of-year examinations
(9 months after the intervention) as a percentage of maximum (full) marks allowed for
respective year of study. H*Treated*Post is the long-term heterogeneous treatment effect.
N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 7: Heterogeneity in treatment impact on Grit

Panel A: Independent variable: Grit

H: HH Mother Time in Career goal Raven’s
assets education hh chores importance score

(1) (2) (3) (4) (5)

Treated -0.496 -0.674 -1.538 -0.386 -0.945
(0.909) (0.834) (0.789)* (0.791) (0.857)

Post -0.600 -0.611 -0.580 -0.632 -0.631
(0.530) (0.529) (0.527) (0.521) (0.525)

H -0.662 2.020 0.145 3.236 1.082
(0.823) (0.811)** (0.836) (0.777)*** (0.810)

H*Treated -0.937 -0.755 1.445 -1.248 -0.125
(1.207) (1.193) (1.252) (1.170) (1.199)

Treated*Post 1.227 1.783 1.603 2.668 2.520
(0.993) (0.930)* (0.839)* (0.899)*** (0.884)***

H*treated*Post 0.830 -0.195 0.037 -1.983 -2.032
(1.063) (1.047) (1.108) (1.045)* (1.038)*

Mean 41.125 41.125 41.125 41.125 41.125
N 666 666 666 666 666
R2 0.012 0.023 0.013 0.045 0.012

Panel B: Independent variable: Grit

H: Compet- First First Time in Discuss
itiveness division year study work

(6) (7) (8) (9) (10)

Treated -0.643 0.371 -0.457 -1.198 -1.124
(0.729) (1.115) (0.752) (1.139) (1.146)

Post -0.622 -0.658 -0.604 -0.527 -0.571
(0.517) (0.528) (0.527) (0.524) (0.527)

H 3.191 1.795 2.412 0.545 0.281
(0.789)*** (0.850)** (0.926)*** (0.175)*** (0.926)

H*Treated -0.624 -1.843 -1.945 0.027 0.155
(1.185) (1.311) (1.301) (0.289) (1.326)

Treated*Post 2.650 1.485 0.808 2.914 1.478
(0.902)*** (0.992) (0.838)* (1.190)* (1.135)

H*Treated*Post -2.119 0.284 2.129 -0.429 0.237
(1.046)** (1.073) (1.097)* (0.273) (1.180)

Mean 41.125 41.125 41.125 41.125 41.125
N 666 662 666 666 666
R2 0.049 0.012 0.031 0.031 0.006

Note: Standard errors in parentheses. All errors are clustered at the individual level. Grit is mea-
sured using 12-item scale ranging from a 1 to 5-point Likert scale (Duckworth et al., 2007). The
H*Treated*Post is the long-term heterogeneous treatment effect. N refers to the sample size. *
p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 8: Heterogeneity in treatment impact on Growth Mindset

Independent variable: Growth mindset

H: HH Mother Time in Career goal Raven’s
assets education hh chores importance score

(1) (2) (3) (4) (5)

Treated 0.697 2.317 0.318 1.050 0.927
(0.915) (0.916)** (0.853) (0.930) (0.890)

Post -2.764 -2.764 -2.725 -2.742 -2.645
(0.718)*** (0.715)*** (0.713)*** (0.714)*** (0.712)***

H -0.410 0.844 -1.176 -0.503 -2.103
(0.900) (0.865) (0.885) (0.869) (0.853)**

H*Treated 0.993 -2.392 2.277 0.282 0.501
(1.281) (1.250)* (1.297)* (1.258) (1.245)

Treated*Post -0.376 -1.539 0.591 0.480 -0.023
(1.207) (1.140) (1.062) (1.157) (1.155)

H*treated*Post 1.251 3.862 -1.042 -0.521 0.375
(1.334) (1.310)*** (1.420) (1.335) (1.319)

Mean 48.660 48.660 48.660 48.660 48.660
N 666 666 666 666 666
R2 0.048 0.055 0.048 0.045 0.059

Independent variable: Growth mindset

H: Compet- First First Time in Discuss
itiveness division year study work

(6) (7) (8) (9) (10)

Treated -0.151 0.189 0.882 -0.334 0.710
(0.921) (1.247) (0.832) (1.109) (1.135)

Post -2.716 -2.721 -2.756 -2.796 -2.759
(0.709)*** (0.716)*** (0.713)*** (0.707)*** (0.712)***

H -2.460 0.321 0.504 -0.491 -0.379
(0.850)*** (0.997) (0.924) (0.188)*** (0.904)

H*Treated 2.785 1.614 0.678 0.466 0.680
(1.246)** (1.429) (1.300) (0.248)* (1.343)

Treated*Post 0.211 1.808 0.718 -0.147 0.386
(1.121) (1.410) (1.063) (1.374) (1.392)

H*treated*Post -0.012 -2.344 -1.183 0.140 -0.194
(1.343) (1.453) (1.407) (0.292) (1.440)

Mean 48.660 48.660 48.660 48.660 48.660
N 666 662 666 666 666
R2 0.058 0.049 0.046 0.055 0.044

Note: Standard errors in parentheses. All errors are clustered at the individual level. Growth mindset
is a scale constructed from the sum of 15 items on 1 to 6-point Likert scale (?). H*Treated*Post is the
long-term heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, ***
p < 0.01.
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We also find that first year treated students are less likely to modify their goals.33 One explanation for
these results could be that may be there is additional planning activity required for first year students to
improve their academic performance. Another related explanation could be that first year have unrealistic
expectations of obstacles they may face in order to achieve their academic goals, that our treatment might
not have been able to overcome. Indeed, we see indications of first-year students underestimating the
difficulties or obstacles (to their academic goals) that they are likely to face. At baseline, first year students
were less likely to report that they expect to face obstacles as compared to students from from advanced
years – 22% of the first year students expect to face difficulty in retaining large amounts of information as
compared to 44% of the students in higher years. Only about one out of every four first year students in our
sample expect to face difficulty in managing time efficiently compared to half of all of senior students. We
see similar difference with senior students reporting greater obstacles in the form of lack of motivation to
study, especially when they compete with better performing students. It is possible that first year students,
while experiencing an improvement in grit, were ill-equipped to translate this into an improved academic
performance.

We find the year of the enrollment is an important factor for how effective the treatment can be. Finally,
cognitive levels play an important role - grit increases for treated students with lower levels of cognition
(as measured by Raven’s test scores and whether they scored a First Division in the final exams in their
previous degree). The cognitive ability seems particularly important for improving the willingness to
modify goals to SMART goals; however, it is not a factor determining treatment effects on self-efficacy
or test scores. While we cannot make any claims about the causality of these characteristics, they provide
interesting avenues for future investigation and understand the sub-samples in the population where similar
interventions may be particularly effective.

7 Discussion and Conclusion

In many developing countries context, improving learning outcomes have long been an important concern
for development policy. The literature emphasizes the development of non-cognitive skills, such as grit
and perseverance, can be an important predictor of academic performance, retention rates, and job market
outcomes. This study uses a randomized control trial to develop a soft-touch, easily scalable, low-cost
intervention that aims to foster grit, mindset, and academic performance. It does so by highlighting the

33 In our followup phone survey, when we quizzed respondents on if they remember their goals, a higher fraction, approximately
62%, of higher year student remembered their goals as compared to 55% of students from first year who were less likely to
remember their goals.
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role of effort and persistence in enhancing skills and achieving goals. Students in our sample also partic-
ipated in a goal-setting exercise and were introduced to the concept of "SMART" - Specific, Measurable,
Ambitious, Realistic, Time-bound goals for their academic and career goals.

Our study adds to the literature in several ways. First, we contribute to a growing literature that documents
the effect of mindset interventions on non-cognitive skills. Similar studies have been conducted with
elementary school students in Istanbul (Alan et al., 2019) and secondary school students in Peru (Outes-
León et al., 2020). Second, we join a small group of recent studies testing mindset interventions in a
developing world context (Ganimian (2020); Outes-León et al. (2020)). We focus on female students from
low to middle-income families in Pakistan and test a cost-effective intervention that can be easily scaled
up to be administered as part of the higher-education curriculum in developing countries. Third, literature
has largely considered non-cognitive skills as fixed in adults and concentrated on developing these skills
in younger, school-going children (Alan et al., 2019; Yeager et al., 2016, 2018). Two studies, Outes-León
et al. (2020) and Ganimian (2020), implement similar interventions with older secondary school students
in developing countries. In this study, we are able to provide evidence on the malleability of these skills
in young college students. Lastly, we exploit rich data to test how the effect of the intervention varies with
student and household characteristics, such as parental education.

Our mindset intervention leads to a significant increase in grit levels of the treated students one year
after the intervention. In addition, treated students were more receptive to changing their goals to SMART
goals. However, the change in mindset and goals being set did not translate into a change in test scores two
and nine months later. An analysis of results by student characteristics reveals some interesting insights:
our findings suggest that the mindset intervention may be most effective for disadvantaged students –
students that were less likely to rank academic career goals as important, those who scored lower on
cognitive Raven’s matrices, and students who were less competitive students at baseline experienced a
greater increase in grit.

Second, we also find that grit substantially improved for freshmen treated students, but it is not sufficient
to increase the test scores. First-year students are also less likely to modify their goals to SMART goals.
This suggests that for mindset interventions to reduce learning gaps, it will need to be complemented by
identifying obstacles and planning to achieve academic goals. Third, treated students with educated moth-
ers score higher on growth mindset and self-efficacy scales, confirming evidence from earlier research that
educated mothers can provide a supportive environment that foster education aspirations and outcomes of
children, particularly among female children (Roy and Bhattacharya, 2018; Andrabi et al., 2012). In addi-
tion, commitment to self-reported academic goals is higher among students who discuss their homework
and assignments with their parents.
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Our results suggest that it may be possible to change the mindset and reduce learning gaps in urban areas
of Pakistan, an encouraging result since a large fraction of students in different levels of education face
a learning crisis. Our intervention is inexpensive and can easily be brought to scale, e.g., via specialized
discussions in class or as part of college extra-curricular activities, with potentially sustained effects on
student mindset. An important question that can be explored in future research, given the insignificant
impact on test scores of first-year treated students, is the need to complement guided mindset discussions
with the identification of obstacles. Planning strategies and repeated discussions to reinforce goals may
translate grit into higher effort and improved test scores.

Our findings are important for policy focusing on educating women for improving incomes and a wider
set of human development outcomes in low-income countries. The intervention is simple to implement
and intuitive, lending itself easily to complement the existing curriculum in schools and colleges. We find
even small discussions can have sustained effects on student mindset one year later and are particularly
relevant for students who are disadvantaged compared to their counterparts. This is not just effective in
the short run but can have long-term effects as well.
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A1 Sample balance and attrition

Sample balance

At followup, we were able to successfully contact 300 students. The sample is qualitatively similar, except
on age and desire to pursue a paid job. Specifically, treated students in this balanced sample (of 300) are
younger when compared to the placebo sample; in addition, they are less likely to purse a paid job. The
overall test of joint significance shows the sample is well balanced by treatment status (p− value = 0.14).
We also test for differences in characteristics of respondents who were interviewed in the person and
those interviewed via phone at end line and find no significant overall difference between the two samples
(p− value = 0.86)
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Table A1: Full sample description and balance at baseline

N Mean Median S.Dev. p− value p− value
treatment type

(1) (2) (3) (4) (5) (6)

Age (years) 300 19.32 19.00 1.54 0.09∗ 0.31
Dummy: Enrolled in first year 300 0.37 0.00 0.48 0.15 0.25
Dummy: Single 300 0.95 1.00 0.21 0.45 0.36
Father’s education (years) 289 8.57 10.00 4.81 0.81 0.80
Dummy: Father is a business owner 300 0.24 0.00 0.43 0.70 0.54
Dummy: Father is a salaried worker 300 0.58 1.00 0.49 0.26 0.96
Mother’s education (years) 297 6.69 8.00 5.19 0.86 0.06∗

Dummy: Mother is a business owner 300 0.02 0.00 0.14 0.49 0.02∗∗

Dummy: Mother is a salaried worker 300 0.06 0.00 0.23 0.60 0.06∗

Average monthly household income (000’s) 213 36.20 25.00 35.23 0.32 0.85
Index: Household assets 300 -0.02 0.00 1.37 0.77 0.42
Risk preferences (higher is more risk averse) 300 4.15 4.00 1.59 0.22 0.06∗

Ravens test score (out of 10) 300 4.16 4.00 2.11 0.42 0.36
Scale: Competitiveness (out of 75) 300 58.00 58.00 8.31 0.63 0.40
Dummy: Continue education after graduating 300 0.91 1.00 0.28 0.59 0.50
Dummy: Passed last degree in first division 299 0.74 1.00 0.44 0.11 0.55
Satisfaction with academic performance 300 2.40 2.00 0.91 0.93 0.68
Daily hours studying at home in average week 300 2.94 3.00 2.09 0.37 0.72
Daily hours doing household chores in average week 300 6.43 7.00 6.12 0.37 0.53
Dummy: Discusses homework with parents 300 0.70 1.00 0.46 0.79 0.30
Dummy: Discusses goals with parents 300 0.91 1.00 0.28 0.18 0.84
Dummy: Pursue paid job 300 0.93 1.00 0.26 0.07∗ 0.34
Dummy: Have a role model 300 0.34 0.04 0.47 0.25 0.54

P-value of F-statistic (treatment) 0.14

P-value of F-statistic (type) 0.86

Note: Column (5) shows p − values from the balance test specified in equation 7. The cells show the coefficient on treatment assignment
when the variable in the row is regressed on the treatment assignment. Column (6) shows the p − values from a test of baseline balance
between the in-person and phone interview sample (’type’ of survey), from a regression of the variable in the row on the type of interview. F-
statistic explains the overall significance of the model- the null hypothesis is that all coefficients on the independent variables are equal to zero.
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1.

39



We show treatment balance in the balanced panel that participated in face-to-face surveys in both rounds.
While restricting our sample to only the 226 who participated in face-to-face surveys, average character-
istics varied by age, those enrolled in first year, and whether they pursue a paid job or not. The overall test
of joint significance shows the sample is well balanced by treatment status (p− value = 0.54)

Table A2: Sample description of face-to-face sample

N Mean Median S.Dev. p− value
(1) (2) (3) (4) (5)

Age (years) 226 19.37 19.00 1.61 0.03∗∗

Dummy: Enrolled in first year 226 0.38 0.00 0.49 0.06∗

Dummy: Single 226 0.95 1.00 0.22 0.42
Father’s education (years) 217 8.61 10.00 4.71 0.38
Dummy: Father is a business owner 226 0.23 0.00 0.42 0.96
Dummy: Father is a salaried worker 226 0.58 1.00 0.58 0.61
Mother’s education (years) 223 6.36 8.00 5.25 0.64
Dummy: Mother is a business owner 226 0.01 0.00 0.09 0.18
Dummy: Mother is a salaried worker 226 0.07 0.00 0.26 0.79
Average monthly household income (000’s) 163 35.94 25.00 38.17 0.64
Index: Household assets 226 -0.06 0.00 1.35 0.67
Risk preferences (higher is more risk averse) 226 4.25 4.00 1.55 0.18
Ravens test score (out of 10) 226 4.22 4.00 2.19 0.78
Scale: Competitiveness (out of 75) 226 58.23 58.00 8.39 0.69
Dummy: Continue education after graduating 226 0.91 1.00 0.29 0.95
Dummy: Passed last degree in first division 226 0.75 1.00 0.44 0.25
Satisfaction with academic performance 226 2.42 2.00 0.93 0.78
Daily hours studying at home in average week 226 2.92 3.00 2.12 0.46
Daily hours doing household chores in average week 226 6.56 7.00 6.19 0.49
Dummy: Discusses homework with parents 226 0.71 1.00 0.45 0.89
Dummy: Discusses goals with parents 226 0.91 1.00 0.28 0.52
Dummy: Pursue paid job 226 0.94 1.00 0.24 0.05∗∗

Dummy: Have a role model 226 0.35 0.00 0.48 0.59
P-value of F-statistic 0.54
Note: Column (5) shows p − values from the balance test specified in equation 1 for 266 individuals who received the
repeat treatment. The cells show the coefficient on treatment assignment when the variable in the row is regressed on the
treatment assignment. F-statistic explains the overall significance of the model- the null hypothesis is that all coefficients on
the independent variables are equal to zero. ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1.
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Attrition

We were unable to interview 66 students interviewed at baseline for in the followup survey. Attrition does
not vary by treatment status, as shown in Table A3. Attriters vary by level of competitiveness and degree
of satisfaction with their academic performance.

Table A3: Balance test for Attrition

N Mean Median S.Dev. p− value
(1) (2) (3) (4) (5)

Age (years) 366 19.37 19.00 1.62 0.13
Dummy: Enrolled in first year 366 0.36 0.00 0.48 0.33
Dummy: Single 366 0.96 1.00 0.20 0.24
Father’s education (years) 351 8.43 10.00 4.80 0.24
Dummy: Father is a business owner 366 0.25 0.00 0.44 0.31
Dummy: Father is a salaried worker 366 0.57 1.00 0.50 0.14
Mother’s education (years) 362 6.64 8.00 5.15 0.73
Dummy: Mother is a business owner 366 0.02 0.00 0.13 0.25
Dummy: Mother is a salaried worker 366 0.05 0.00 0.23 0.72
Average monthly household income (000’s) 258 35.56 25.00 33.09 0.50
Index: Household assets 366 0.00 0.30 1.39 0.48
Risk preferences (higher is more risk averse) 366 4.15 4.00 1.59 0.88
Ravens test score (out of 10) 366 4.08 4.00 2.11 0.15
Scale: Competitiveness (out of 75) 366 57.62 58.00 8.33 0.07∗

Dummy: Continue education after graduating 366 0.91 1.00 0.28 0.91
Dummy: Passed last degree in first division 363 0.72 1.00 0.45 0.11
Satisfaction with academic performance 366 2.37 2.00 0.91 0.09∗

Daily hours studying at home in average week 366 2.99 3.00 2.07 0.32
Daily hours doing household chores in average week 366 6.28 7.00 5.99 0.31
Dummy: Discusses homework with parents 366 0.71 1.00 0.46 0.33
Dummy: Discusses goals with parents 366 0.93 1.00 0.27 0.26
Dummy: Pursue paid job 366 0.92 1.00 0.27 0.32
Dummy: Have a role model 366 0.33 0.00 0.47 0.57
Dummy: Treatment 366 0.51 1.00 0.51 0.20
P-value of F-statistic 0.11
Note: Column (5) shows p-values from the balance test specified in equation 1. The cells show the coefficient on treatment
assignment when the variable in the row is regressed on the treatment assignment. F-statistic explains the overall significance
of the model- the null hypothesis is that all coefficients on the independent variables are equal to zero. If the null is rejected,
there is a well balanced sample. ***p < 0.01, **p < 0.05,*p < 0.1.
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A2 Spillovers results

In this section, we present the results from spillovers several robustness checks conducted to estimate
treatment effects on primary and secondary outcomes.

Table A4: Spillover effects: Indirect impact of treatment on exam performance of peers at 2 months

Test score Test score
percentage percentage

(1) (2)

Treated 0.019 0.014
(0.036) (0.038)
[0.101] [0.106]

Mean 0.500 0.500
N 217 217
R2 0.001 0.165

Note: Standard errors in parentheses. Fixed effects
include college and enumerator fixed effects.Test
score percentage’ are the marks scored in end-
of-year examination as a percentage of the maxi-
mum (full) marks allowed for that enrollment year.
These were measured 2 months after the baseline
activities and are present for only one round of the
data. Treated is the indirect treatment effect of our
growth mindset treatment of participant i on j out-
comes. MDE is the ex post minimum detectable
effect size at a significance level of 0.05 and power
of 80 percent and is provided in square brackets for
Treated. N refers to the sample size. ∗ p < 0.1, ∗∗

p < 0.05, ∗∗∗ p < 0.01.
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Table A5: Spillover effects: Indirect impact of treatment on primary outcomes on peers

(1) (2) (3) (4) (5) (6) (7) (8)
Grit Grit Growth Growth Self Self Mindset Mindset
Grit Grit mindset mindset efficacy efficacy index index

Treated 0.512 0.649 -0.570 -0.906 0.188 -0.065 0.008 -0.037
(0.820) (0.823) (0.903) (0.887) (0.692) (0.706) (0.131) (0.136)

Post 0.331 0.294 -1.816 -1.789 -1.095 -1.203 -0.255 -0.266
(0.838) (0.836) (1.176) (1.172) (0.763) (0.771) (0.131)∗ (0.133)∗∗

Treated*Post -0.597 -0.562 -0.322 -0.341 0.962 1.049 0.003 0.013
(0.995) (0.996) (1.346) (1.336) (0.921) (0.926) (0.166) (0.165)
[2.786] [2.788] [3.768] [3.741] [2.578] [2.592] [0.464] [0.462]

Mean 40.391 40.391 49.971 49.971 32.167 32.167 -0.153 -0.153
N 443 443 443 443 443 443 443 443
R2 0.001 0.042 0.024 0.084 0.007 0.068 0.016 0.052

Controls No No No No No No No No
FE No Yes No Yes No Yes No Yes

Note: Standard errors in parentheses. Fixed effects include college and enumerator fixed effects. Grit is measured using
12-item scale ranging from a 1 to 5-point Likert scale. Growth mindset is a scale constructed from the sum of 15 items
on 1 to 6-point Likert scale. Self-efficacy is measured using 10-item scales on 1 to 4 Likert scale. Mindset Index is an
Anderson index constructed from grit, growth mindset and self-efficacy. T*Post is the indirect average treatment effect
of our growth mindset treatment of participant i on j outcomes. MDE is the ex post minimum detectable effect size at
a significance level of 0.05 and power of 80 percent and is provided in square brackets for Treated*Post. ‘Mean’ is the
average value of the outcome for the control group. N refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A6: Spillover effects: Indirect impact of treatment on exam performance at 2 months on subsample
of matched peers

Test score Test score
percentage percentage

(1) (2)

Treated 0.010 0.020
(0.044) (0.046)
[0.123] [0.129]

Mean 0.508 0.508
N 217 217
R2 0.000 0.165

Note: Standard errors in parentheses. Fixed effects
include college and enumerator fixed effects.Test
score percentage’ are the marks scored in end-
of-year examination as a percentage of the maxi-
mum (full) marks allowed for that enrollment year.
These were measured 2 months after the baseline
activities and are present for only one round of the
data. Treated is the average treatment effect of our
growth mindset intervention. MDE is the ex post
minimum detectable effect size at a significance
level of 0.05 and power of 80 percent and is pro-
vided in square brackets for Treated. N refers to the
sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A7: Spillover effects: Indirect impact of treatment on primary outcomes on subsample of matched
peers

(1) (2) (3) (4) (5) (6) (7) (8)
Grit Grit Growth Growth Self Self Mindset Mindset
Grit Grit mindset mindset efficacy efficacy index index

Treated -0.843 -0.851 0.377 0.293 -0.038 -0.055 -0.044 -0.055
(0.756) (0.769) (0.845) (0.845) (0.650) (0.653) (0.125) (0.131)

Post -0.888 -0.915 -2.278 -2.272 -0.370 -0.372 -0.346 -0.348
(0.642) (0.635) (0.804)∗∗∗ (0.810)∗∗∗ (0.566) (0.570) (0.103)∗∗∗ (0.106)∗∗∗

Treated*Post 1.607 1.631 0.477 0.485 -0.123 -0.211 0.186 0.181
(0.902)∗ (0.900)∗ (1.161) (1.165) (0.855) (0.856) (0.161) (0.162)
[2.526] [2.520] [3.251] [3.262] [2.394] [2.397] [0.451] [0.454]

Mean 40.609 40.609 49.173 49.173 32.645 32.645 -0.167 -0.167
N 443 443 443 443 443 443 443 443
R2 0.005 0.045 0.024 0.081 0.002 0.065 0.018 0.054

Note: Standard errors in parentheses. Fixed effects include college and enumerator fixed effects. Grit is measured using
12-item scale ranging from a 1 to 5-point Likert scale. Growth mindset is a scale constructed from the sum of 15 items
on 1 to 6-point Likert scale. Self-efficacy is measured using 10-item scales on 1 to 4 Likert scale. Mindset Index is
an Anderson index constructed from grit, growth mindset and self-efficacy. T*Post is the average treatment effect of
our growth mindset intervention. MDE is the ex post minimum detectable effect size at a significance level of 0.05 and
power of 80 percent and is provided in square brackets for Treated*Post.‘Mean’ is the average value of the outcome for
the control group. N refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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A3 Secondary outcomes

After the first round of the implementation of our treatment protocols, we again re-iterated the same mes-
sage of our treatment and placebo discussions. In order to focus the discussion in the repeat intervention,
three months after the intervention was first implemented, we conducted focus group discussions with
10%, randomly selected students in our sample and quizzed them on what they remember from the base-
line discussion. We found that recall was better in the treated than in the placebo group - students in the
placebo group correctly answered 2.9 out of 5 quiz questions correctly, compared to 4.7 out of 5 ques-
tions asked of the treated group (p = 0.000). We also asked respondents about the examples used in the
discussion that were most useful and clear in illustrate the main messages of the discussion. As a result,
while the main discussions in the repeat interventions were the same as the intervention implemented at
baseline, they were relatively shorter in length.

The second round of treatment/placebo discussions could only be conducted with 61% of our treated and
control group participants who were available for interview while colleges were still open. The remainder
of the sample, contacted via phone, only participated in a shortened survey, with no discussion included
in the repeat intervention. In order to incentivise participation, in addition to the treatment or placebo
activity, all students receive detailed information regarding the availability of scholarships for higher de-
grees in different colleges and universities across Lahore. The information included eligibility criterion
for scholarships and process to apply for these scholarships. However, this discussion took place at the end
of the survey, after all other questions and the treatment/placebo discussion had taken place. Treatment
assignment for this is summarized in Table A8.

Treatment Status Scholarship discussion N

Treatment: Growth mindset discussion YES 120
Placebo: Placebo discussion YES 106

Table A8: Assignment to treatment in round 2

We estimate the immediate effect of the intervention on several post-intervention outcomes measured
at baseline - these relate to outcomes measured during a goal setting activity where student’s are asked
to specify their academic and career goals. In this discussion, enumerators ask respondents about the
importance of the academic goal to them, the perceived likelihood of them being able to achieve the goal
they have set for themselves, their commitment in trying to achieve this goal and finally, their willingness
to modify their goals to SMART (Specific, Measurable, Ambitious, Realistic and Time-based) goals.
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Results, with an without college and enumerator fixed effects, are shown in Table A9. We find insignificant
treatment effects, except on the willingness to modify goals to SMART goals, where the effect is small
but positive and statistically significant.
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Table A9: Immediate impact of treatment on secondary outcomes

Goal: Importance Importance Achieve Achieve Commitment Commitment Modify Modify Index Index
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Treated -0.065 -0.011 -0.070 -0.058 -0.084 -0.070 -0.003 0.055 -0.057 0.049
(0.136) (0.116) (0.170) (0.160) (0.150) (0.136) (0.049) (0.034)∗ (0.107) (0.090)
[1.000] [1.000] [1.000] [1.000] [1.000] [1.000] [1.000] [0.656]

Mean 8.648 8.648 7.883 7.883 8.330 8.330 0.687 0.687 -0.000 -0.000
N 366 366 366 366 366 366 366 366 366 366
R2 0.001 0.276 0.000 0.153 0.001 0.254 0.000 0.544 0.001 0.362

Controls No No No No No No No No No No
FE No Yes No Yes No Yes No Yes No Yes

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Important academic
goal is the importance academic goal for a respondent on a Likert scale from 1 to 10 measured post intervention at the time of baseline. Achieve academic goal is a
response how likely a respondent is likely to achieve her goal on a scale from 1 to 10 measured post intervention at the time of baseline. Commitment to academic
goal is respondent’s level of commitment to achieve goal ranked on a Likert scale from 0 to 10 measured post intervention at the time of baseline. Willing to
modify goal is a binary variable if a respondent is willing to change her goal to SMART goals measured post intervention at the time of baseline. Goal Index is
an Anderson Index created using the above 4 variables measured post intervention at the time of baseline. Treated is the immediate effect of our treatment post
intervention. N refers to the sample size. Values in squared brackets represent sharpened q − values that control for false discovery rate (FDR) (Anderson, 2008).
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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A4 Robustness checks

In this section, we discuss several robustness checks conducted to estimate treatment effects on primary
and secondary outcomes.

First, we re-estimate equations 9 and 3 with controls selected from the list on which we show balance in Ta-
ble 1 by the ‘post-double-selection’ with LASSO (Belloni et al., 2014a,b), as specified in the pre-analysis
(Haroon et al., 2020). We find the results are qualitatively and statistically similar to those discussed in
section 5. Treatment effects are significant for grit measured one year later after the treatment was first
implemented. However, we see no other significant changes in other average outcomes - such as their
performance in end-of-year examinations, important, commitment and willing to modify goals, for treated
groups.

Table A10: Impact of treatment on end-of-year test performance, using PDS Lasso

Test score
percentage

(1)

Treated 0.023
(0.030)

Mean 0.496
N 330

Note: Standard errors in parentheses. Fixed effects
include college and enumerator fixed effects.Test
score percentage’ are the marks scored in end-
of-year examination as a percentage of the maxi-
mum (full) marks allowed for that enrollment year.
These were measured 2 months after the baseline
activities and are present for only one round of the
data. N refers to the sample size. Controls are se-
lected using PDS Lasso (Belloni et al., 2013). N
refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05,
∗∗∗ p < 0.01.
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Table A11: Robustness check: Long term impact of treatment on primary outcomes, using PDS Lasso

Grit Growth mindset Self efficacy Mindset index
(1) (2) (3) (4)

Treated -0.954 0.897 0.191 0.019
(0.574)∗ (0.658) (0.500) (0.103)

Post -0.689 -2.753 0.047 -0.336
(0.516) (0.707)∗∗∗ (0.473) (0.092)∗∗∗

T*Post 1.753 0.291 -0.219 0.172
(0.739)∗∗ (0.973) (0.685) (0.134)

Mean 41.125 48.660 32.938 -0.143
N 666 666 666 666

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed
effects include college and enumerator fixed effects. Grit is measured using 12-item scale
ranging from a 1 to 5-point Likert scale. Growth mindset is a scale constructed from the
sum of 15 items on 1 to 6-point Likert scale. Self-efficacy is measured using 10-item
scales on 1 to 4 Likert scale. Mindset Index is an Anderson index constructed from grit,
growth mindset and self-efficacy. T*Post is the average treatment effect of our growth
mindset intervention. Controls are selected using PDS Lasso (Belloni et al., 2013). N
refers to the sample size.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A12: Immediate impact of treatment on secondary outcomes, using PDS Lasso

Goal: Importance Achieve Commitment Modify Index
(1) (2) (3) (4) (5)

Treated -0.065 -0.070 -0.084 -0.003 -0.057
(0.136) (0.170) (0.150) (0.049) (0.107)

Mean 8.648 7.883 8.330 0.687 -0.000
N 366 366 366 366 366

Note: Standard errors in parentheses. All errors are clustered at the college level.
Fixed effects include college and enumerator fixed effects. Important academic
goal is the importance academic goal for a respondent on a Likert scale from 1 to
10 measured post intervention at the time of baseline. Achieve academic goal is a
response how likely a respondent is likely to achieve her goal on a scale from 1 to
10 measured post intervention at the time of baseline. Commitment to academic
goal is respondent’s level of commitment to achieve goal ranked on a Likert scale
from 0 to 10 measured post intervention at the time of baseline. Willing to modify
goal is a binary variable if a respondent is willing to change her goal to SMART
goals measured post intervention at the time of baseline. Goal Index is an Anderson
Index created using the above 4 variables measured post intervention at the time
of baseline. Treated is the immediate effect of our treatment post intervention.
Controls are selected using PDS Lasso (Belloni et al., 2013). N refers to the sample
size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Second, we also re-estimate equation 9 on only the balanced sub-sample of 226 students who participated
in face-to-face survey (and repeat intervention) at the time of the baseline and followup. The longer term
results remain qualitatively similar to the main regressions discussed earlier.
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Table A13: Long term impact of treatment on primary outcomes, restricted to sample participating in
face-to-face surveys

Grit Grit Growth Growth Self Self Mindset Mindset
mindset mindset efficacy efficacy index index

(1) (2) (3) (4) (5) (6) (7) (8)

Treated -1.027 -1.079 1.192 1.001 0.058 0.156 0.035 0.017
(0.654) (0.655)∗ (0.692)∗ (0.680) (0.546) (0.537) (0.106) (0.109)
[0.211] [0.269] [0.211] [0.269] [0.440] [0.347]

Post -0.503 -0.512 -2.075 -2.114 -0.150 -0.093 -0.221 -0.225
(0.548) (0.534) (0.724)∗∗∗ (0.725)∗∗∗ (0.513) (0.505) (0.095)∗∗ (0.096)∗∗

[0.561] [0.509] [0.013]** [0.013]** [1.000] [1.000]

T*Post 1.791 1.875 -0.678 -0.798 0.029 -0.007 0.097 0.091
(0.787)∗∗ (0.782)∗∗ (1.037) (1.043) (0.745) (0.743) (0.142) (0.143)
[0.075]* [0.054]* [1.000] [0.799] [1.000] [1.000]

Mean 41.193 41.193 49.105 49.105 32.849 32.849 -0.009 -0.009
N 592 592 592 592 592 592 592 592
R2 0.007 0.041 0.035 0.093 0.000 0.048 0.020 0.069

Controls No No No No No No No No
FE No Yes No Yes No Yes No Yes

Note: Standard errors in parentheses. Fixed effects include college and enumerator fixed effects. Grit is measured using
12-item scale ranging from a 1 to 5-point Likert scale measured at the time of follow-up. Growth mindset is a scale
constructed from the sum of 15 items on 1 to 6-point Likert scale measured at the time of follow-up. Self-efficacy is
measured using 10-item scales on 1 to 4 Likert scale measured at the time of follow-up. Mindset Index is an Anderson
index constructed from grit, growth mindset and self-efficacy. T*Post is the average treatment effect of our growth
mindset intervention. ‘Mean’ is the average value of the outcome for the control group. N refers to the sample size.
Values in squared brackets represent sharpened q− values that control for false discovery rate (FDR) (Anderson, 2008).
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A14: Robustness check: Long term impact of treatment on primary outcomes, restricted to sample
participating in face-to-face surveys using PDS Lasso

Grit Growth mindset Self efficacy Mindset index
(1) (2) (3) (4)

Treated -0.954 0.897 0.191 0.019
(0.574)∗ (0.658) (0.500) (0.103)

Post -0.689 -2.753 0.047 -0.336
(0.516) (0.707)∗∗∗ (0.473) (0.092)∗∗∗

T*Post 1.753 0.291 -0.219 0.172
(0.739)∗∗ (0.973) (0.685) (0.134)

Mean 41.125 48.660 32.938 -0.143
N 666 666 666 666

Note: Standard errors in parentheses. All errors are clustered at the college level.
Fixed effects include college and enumerator fixed effects. Grit is measured us-
ing 12-item scale ranging from a 1 to 5-point Likert scale measured at the time of
follow-up. Growth mindset is a scale constructed from the sum of 15 items on 1 to
6-point Likert scale measured at the time of follow-up. Self-efficacy is measured
using 10-item scales on 1 to 4 Likert scale measured at the time of follow-up.
Mindset Index is an Anderson index constructed from grit, growth mindset and
self-efficacy measured at the time of follow-up. T*Post is the average treatment
effect of our growth mindset intervention. Controls are selected using PDS Lasso
(Belloni et al., 2013). N refers to the sample size. Values in squared brackets rep-
resent sharpened q−values that control for false discovery rate (FDR) (Anderson,
2008).∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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A5 Heterogeneity

We explore heterogeneity in self-efficacy scores (Table A15), Mindset Index (Table A16) and secondary
outcomes (Tables A18 - A20) by the following characteristics: ’HH assets’ is an index from number
of household assets, ’Mother education’ is the years of education of respondents’ mother, ’Time in hh
chores’ and ’Time in study’ are the numbers of hours a day devoting to household chores and study,
respectively, ’Career goal importance’ is the self-reported importance given to having a career, ’Ravens
score’ is the respondents’ score in Raven’s progressive matrices, ’Competitiveness’ is the respondents
score in (Ryckman et al., 1996) scale, ’First division’ is if the respondent secured highest (first) grade in
last exams before joining college, ’First year’ is a binary variable equal to 1 if the respondent is enrolled
in the first year of college, and ’Discuss work’ is a binary variable equal to 1 if the respondent discusses
studies and assignments with parents.

As discussed in section 6, we find treatment effects on self-efficacy and commitment to academic goals
differs by education level of mothers. We also find treatment effects on commitment to goals to vary by
hours in a day spent studying at baseline and whether the respondent discusses their work from college
with parents. Finally, the increase in willingness to modify goals to SMART among the treatment sample
seems to be driven by respondents with high scores in the Raven’s test.
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Table A15: Heterogeneity in treatment impact in Self Efficacy

Independent variable: Self Efficacy

H: HH Mother Time in Career goal Raven’s
assets education hh chores importance score

(1) (2) (3) (4) (5)

Treated -0.015 0.387 0.042 -0.101 0.548
(0.741) (0.716) (0.682) (0.790) (0.720)

Post 0.086 0.066 0.068 0.057 0.046
(0.465) (0.473) (0.472) (0.471) (0.474)

H 0.368 0.493 0.259 1.010 0.564
(0.666) (0.673) (0.651) (0.665) (0.663)

H*Treated 0.097 -0.701 0.078 0.348 -1.166
(1.033) (1.034) (1.078) (1.024) (1.037)

Treated*Post -0.039 -0.938 0.008 0.509 -0.537
(0.908) (0.862) (0.748) (0.897) (0.808)

H*treated*Post -0.206 1.746 -0.389 -1.291 1.061
(1.000) (0.978)* (1.078) (0.981) (0.996)

Mean 32.938 32.938 32.938 32.938 32.938
N 666 666 666 666 666
R2 0.001 0.006 0.001 0.009 0.003

Independent variable: Self Efficacy

H: Compet- First First Time in Discuss
itiveness division year study work

(6) (7) (8) (9) (10)

Treated 0.037 0.190 0.242 -1.052 -1.367
(0.703) (0.920) (0.611) (0.934) (1.079)

Post 0.041 0.075 0.074 0.066 0.053
(0.467) (0.475) (0.473) (0.472) (0.473)

H 2.341 -0.336 -0.010 -0.088 -0.944
(0.647)*** (0.713) (0.761) (0.152) (0.725)

H*Treated 0.208 -0.184 -0.465 0.328 2.015
(1.004) (1.111) (1.137) (0.227) (1.199)*

Treated*Post 0.250 0.526 -0.384 0.560 -0.196
(0.860) (0.983) (0.770) (1.1011) (1.191)

H*treated*Post -0.833 -1.001 0.619 -0.227 0.114
(0.980) (1.052) (1.038) (0.213) (1.213)

Mean 32.938 32.938 32.938 32.938 32.938
N 666 662 666 666 666
R2 0.048 0.005 0.001 0.004 0.009

Note: Standard errors in parentheses. All errors are clustered at the individual level. Self-
efficacy is measured using 10-item scales on 1 to 4 Likert scale (Schwarzer and Jerusalem, 1995).
H*Treated*Post is the long-term heterogeneous treatment effect. N refers to the sample size. *
p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A16: Heterogeneity in treatment impact in Mindset Index

Independent variable: Mindset Index

H: HH Mother Time in Career goal Raven’s
assets education hh chores importance score

(1) (2) (3) (4) (5)

Treated 0.022 0.206 -0.107 0.060 0.057
(0.147) (0.136) (0.126) (0.145) (0.137)

Post -0.325 -0.328 -0.321 -0.329 -0.320
(0.090)*** (0.090)*** (0.090)*** (0.090)*** (0.090)***

H -0.068 0.320 -0.080 0.347 -0.057
(0.125) (0.121)*** (0.124) (0.119)*** (0.123)

H*Treated 0.021 -0.377 0.371 -0.055 -0.072
(0.198) (0.195)* (0.206)* (0.193) (0.196)

Treated*Post 0.073 -0.077 0.209 0.345 0.182
(0.178) (0.160) (0.144) (0.172)** (0.163)

H*treated*Post 0.183 0.534 -0.138 -0.359 -0.051
(0.197) (0.192)*** (0.213) (0.192)* (0.191)

Mean -0.143 -0.143 -0.143 -0.143 -0.143
N 666 666 666 666 666
R2 0.020 0.043 0.025 0.038 0.021

Independent variable: Mindset Index

H: Compet- First First Time in Discuss
itiveness division year study work

(6) (7) (8) (9) (10)

Treated -0.072 0.071 0.069 -0.245 -0.163
(0.133) (0.186) (0.123) (0.192) (0.171)

Post -0.327 -0.327 -0.326 -0.323 -0.325
(0.090)*** (0.090)*** (0.090)*** (0.090)*** (0.090)***

H 0.272 0.168 0.274 -0.007 -0.101
(0.121)** (0.124) (0.142)* (0.027) (0.121)

H*Treated 0.241 -0.027 -0.157 0.080 0.273
(0.192) (0.214) (0.212) (0.046)* (0.205)

Treated*Post 0.292 0.369 0.111 0.310 0.158
(0.171)* (0.194)* (0.149) (0.208) (0.200)

H*treated*Post -0.278 -0.303 0.138 -0.047 0.013
(0.192) (0.208) (0.205) (0.045) (0.213)

Mean -0.143 -0.143 -0.143 -0.143 -0.143
N 666 662 666 666 666
R2 0.048 0.023 0.030 0.025 0.022

Note: Standard errors in parentheses. All errors are clustered at the individual level.Mindset Index
is an Anderson index constructed from grit, growth mindset and self-efficacy. H*Treated*Post is the
long-term heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, ***
p < 0.01.
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Table A17: Heterogeneity in treatment impact on importance of achieving academic goal

Independent variable: Importance of academic goal

HH Mother Time in Career goal Raven’s
H: assets education hh chores importance score

(1) (2) (3) (4) (5)
Treated -0.042 0.073 -0.079 -0.185 -0.188

(0.193) (0.182) (0.178) (0.181) (0.181)
H -0.220 -0.122 0.109 1.393 -0.081

(0.189) (0.189) (0.189) (0.157)*** (0.193)
H*Treated -0.019 -0.292 0.053 0.276 0.296

(0.273) (0.272) (0.276) (0.219) (0.272)

Mean 8.648 8.648 8.648 8.648 8.648
N 366 366 366 366 366
R2 0.008 0.015 0.003 0.349 0.004

Independent variable: Importance of academic goal

Compet- First First Time in Discuss
H: itiveness division year study work

(6) (7) (8) (9) (10)

Treated 0.024 0.238 0.004 -0.135 -0.249
(0.188) (0.252) (0.167) (0.274) (0.256)

H 0.193 0.411 -0.293 0.050 -0.400
(0.188) (0.213)* (0.198) (0.043) (0.208)*

H*Treated -0.183 -0.386 -0.112 0.018 0.246
(0.273) (0.300) (0.283) (0.069) (0.302)

Mean 8.648 8.648 8.648 8.648 8.648
N 366 363 366 366 366
R2 0.003 0.010 0.018 0.009 0.011

Note: Standard errors in parentheses. All errors are clustered at the individual level. Im-
portant academic goal is the respondent’s self-reported importance of achieving academic
goal using a Likert scale from 1 to 10measured post-intervention at the time of baseline
activities. H*Treated is the immediate post-intervention heterogeneous treatment effect.
N refers to the sample size. H*Treated is the post-intervention heterogeneous treatment
effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A18: Heterogeneity in treatment impact on likelihood of achieving academic goal

Independent variable: Achieve academic goal

HH Mother Time in Career goal Raven’s
H: assets education hh chores importance score

(1) (2) (3) (4) (5)

Treated -0.124 0.084 -0.142 0.145 -0.229
(0.257) (0.260) (0.211) (0.209) (0.226)

H -0.231 0.445 -0.126 1.418 -0.133
(0.251) (0.246)* (0.260) (0.231)*** (0.259)

H*Treated 0.131 -0.328 0.185 -0.411 0.382
(0.339) (0.333) (0.357) (0.316) (0.340)

Mean 7.883 7.883 7.883 7.883 7.883
N 366 366 366 366 366
R2 0.003 0.010 0.001 0.143 0.004

Independent variable: Achieve academic goal

Compet- First First Time in Discuss
H: itiveness division year study work

(6) (7) (8) (9) (10)

Treated -0.108 0.248 -0.027 0.023 -0.325
(0.234) (0.339) (0.212) (0.338) (0.322)

H 0.161 0.548 -0.063 0.078 -0.443
(0.253) (0.283)* (0.267) (0.052) (0.292)

H*Treated 0.096 -0.402 -0.231 -0.030 0.346
(0.341) (0.391) (0.354) (0.082) (0.379)

Mean 7.883 7.883 7.883 7.883 7.883
N 366 363 366 366 366
R2 0.005 0.012 0.005 0.008 0.008

Note: Standard errors in parentheses. All errors are clustered at the individual level.
Achieve academic goal is respondent’s self-reported likelihood of being able to achieve
academic goal set on a scale from 1 to 10 measured post-intervention at the time of base-
line activities. H*Treated is the immediate post-intervention heterogeneous treatment
effect. N refers to the sample size. H*Treated is the post-intervention heterogeneous
treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A19: Heterogeneity in treatment impact on commitment to academic goal

Independent variable: Commitment to academic goal
HH Mother Time in Career goal Raven’s

H: assets education hh chores importance score

(1) (2) (3) (4) (5)
Treated -0.015 0.178 -0.031 0.041 -0.120

(0.208) (0.222) (0.186) (0.192) (0.204)
H -0.098 0.478 -0.186 1.311 -0.016

(0.220) (0.214)** (0.228) (0.197)*** (0.221)
H*Treated -0.119 -0.556 -0.174 -0.228 0.089

(0.300) (0.296)* (0.312) (0.274) (0.300)

Mean 8.330 8.330 8.330 8.330 8.330
N 366 366 366 366 366
R2 0.004 0.015 0.010 0.175 0.001

Independent variable: Commitment to academic goal

Compet- First First Time in Discuss
H: itiveness division year study work

(6) (7) (8) (9) (10)

Treated -0.097 0.147 -0.024 0.084 -0.511
(0.204) (0.292) (0.185) (0.3289) (0.273)*

H 0.074 0.458 -0.012 0.103 -0.558
(0.221) (0.249)* (0.238) (0.046)*** (0.233)**

H*Treated 0.035 -0.273 -0.149 -0.053 0.589
(0.302) (0.340) (0.319) (0.074) (0.326)*

Mean 8.330 8.330 8.330 8.330 8.330
N 366 363 366 366 366
R2 0.002 0.012 0.002 0.016 0.016

Note: Standard errors in parentheses. All errors are clustered at the individual level. Com-
mitment to academic goal is respondent’s self-reported level of commitment to achieve
academic goal using a Likert scale from 0 to 10 measured post-intervention at the time
of baseline activities. H*Treated is the immediate post-intervention heterogeneous treat-
ment effect. N refers to the sample size. H*Treated is the post-intervention heterogeneous
treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A20: Heterogeneity in treatment effect on willingness to modify goals

Independent variable: Willing to modify goals

HH Mother Time in Career goal Raven’s
H: assets education hh chores importance score

(1) (2) (3) (4) (5)

Treated -0.066 -0.028 0.017 -0.049 -0.090
(0.068) (0.067) (0.060) (0.063) (0.065)

H -0.091 -0.016 -0.050 -0.182 -0.036
(0.070) (0.069) (0.071) (0.068)*** (0.070)

H*Treated 0.132 0.054 -0.063 0.090 0.213
(0.097) (0.097) (0.101) (0.096) (0.096)**

Mean 0.687 0.687 0.687 0.687 0.687
N 366 366 366 366 366
R2 0.006 0.001 0.008 0.024 0.019

Independent variable: Willing to modify goals

Compet- First First Time in Discuss
H: itiveness division year study work

(6) (7) (8) (9) (10)

Treated -0.016 0.101 0.058 -0.097 -0.012
(0.068) (0.090) (0.061) (0.091) (0.094)

H 0.050 0.033 0.117 0.008 0.075
(0.069) (0.081) (0.071)* (0.014) (0.080)

H*Treated 0.033 -0.157 -0.177 0.027 0.017
(0.097) (0.107) (0.100)* (0.022) (0.109)

Mean 0.687 0.687 0.687 0.687 0.687
N 366 363 366 366 366
R2 0.005 0.008 0.009 0.011 0.007

Note: Standard errors in parentheses. All errors are clustered at the individual level.
Modified academic goal is a binary variable equal to 1 if the respondent was willing to
modify their goals into SMART goals with the help of the enumerators. H*Treated is the
immediate post-intervention heterogeneous treatment effect. N refers to the sample size.
H*Treated is the post-intervention heterogeneous treatment effect. N refers to the sample
size. * p < 0.1, ** p < 0.05, *** p < 0.01.
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A6 The Covid-19 lockdown for educational institutions in Punjab,
Pakistan

On 7 March, 2020, sample colleges closed for spring break. Before they could re-open, on 14 March,
the Higher Education Commission implemented a complete closure of educational institutes across the
country till 5 April in response to the global Covid-19 pandemic. All institutions will remain closed till 31
May, 2020. On 23 March, the Government of Punjab announced a complete lockdown due to the covid-19
pandemic. Finally, on 26 March, the federal government announced all educational institutes will remain
closed till 31 May. At the time of registration of this document, the lock-down will be in place till 30
April, 2020.34 Before the lockdown, we had completed 61% of the surveys face-to-face. The in-person
interaction involved repeat interventions with the treated and placebo participants. Please see (Haroon and
Said, 2019) for experiment details including description of the sample and the intervention.

34 All schools and colleges were closed down under the Government of Punjab’s Notification No. SO(A-II)1-1/2001(P). The
date for reopening schools and colleges was extended to May 31 by order of the Government of Pakistan, Notification No.F.1-
1/2020-FEPT. The general lockdown in Punjab was implemented by a special order (NO(IS-III)1-1/2004) under section 144
of the national Code of Criminal Procedure 1898.
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Appendix: For Online Publication
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OA6.1 Upper and Lower Bound estimates using Lee (2009)

Using our binary indicator of attrition, this bounding method estimates 2.2% excess responsiveness for test
scores few months after the baseline and 6.1% excess observations are trimmed. The worst case estimate is
0.363 for Grit (p = 0.702), compared to an unadjusted estimate of 1.354. Table OA1 reports these results.

Table OA1: Lee bounds estimate of primary outcomes in the immediate and longer term

Longer run effect Grit Growth Self Mindset
mindset Efficacy Index

(1) (2) (3) (4)

Treated 1.354 0.451 -0.281 0.145
Lower bound 0.363 -0.588 -1.328 -0.025

(0.949) (1.022) (0.854) (0.161)
Upper bound 2.166 1.726 0.607 0.292

(0.970)** (1.193) (0.786) (0.146)**
Trimming prop. 6.1%

N 366 366 336 366

Note: This provides the bounds on change in the outcome variable over the longer run,
at the time of the follow-up, when 300 respondents could be surveyed out of the 366
respondents interviewed at baseline. Standard errors in parentheses. Grit is measured
using 12-item scale ranging from a 1 to 5-point Likert scale measured at the time of
follow-up. Growth mindset is a scale constructed from the sum of 15 items on 1 to 6-
point Likert scale measured at the time of follow-up. Self-efficacy is measured using
10-item scales on 1 to 4 Likert scale measured at the time of follow-up. Mindset Index is
an Anderson index constructed from grit, growth mindset and Self-efficacy measured at
the time of follow-up. Coefficients reported in the ‘Treated’ row are from a simple OLS
regression on change in the outcome variable since baseline on treatment status. N refers
to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA2: Lee bounds estimates of test score outcomes

Test score
percentage

Treated 0.023
Lower bound 0.018

-0.031
Upper bound 0.038

-0.027

Trimming prop. 2.2%
N 360

Note: Standard errors in parenthe-
ses. Test score percentage’ are the
marks scored in end-of-year exami-
nation as a percentage of the maxi-
mum (full) marks allowed for that en-
rollment year. These were measured
9 months after the baseline activities
and are present for only one round of
the data. Coefficients reported in the
‘Treated’ row are from a simple OLS
regression on change in the outcome
variable since baseline on treatment
status. N refers to the sample size. *
p < 0.1, ** p < 0.05, *** p < 0.01
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OA7 PAP Analysis

OA7.1 Description of the sample and treatment balance

We test balance by running the regression 7 for a set of baseline covariates of interest specified in the
PreAnalysis Plan, denoted by yki and indexed by k ∈ (1, ...., K), with errors clustered at the college level.

yi = β0 + β1.Ti + εi (7)

Denote Ti as a dummy variable equal to 1 if a student (i) is assigned to treatment, and 0 for assignment to
control. A p-value which is greater than 0.10 (on β1) will ensure randomization balance. An imbalance is
detected when the p-value is smaller than 0.10. Results of this test are given in column (5) of Table OA3.
Treatment and placebo samples are balanced on all characteristics except age,discuss education goals with
parents and pursue paid job. The difference in average ages between treated (19.2 years) and placebo
group (19.5 years) is statistically significant at the 1% level. 94% of control group individuals discussed
their goals with the parents in comparison to 90% of those in treatment group, and this difference is sig-
nificant at the 10% level. 96% of control group individuals wished to pursue a paid job in comparison to
89% of those in treatment group, and this difference is also significant at the 1% level.

At followup, we were able to successfully contact 300 students. Table OA4 shows the sample is qual-
itatively similar, except on except on age, enrolled in first year, average marital status, desire to work,
performance in their previous degree, discuss education goals with parents and pursue a paid job. Specifi-
cally, treated students in this balanced sample (of 300) are likely to be single and younger when compared
to the placebo sample; in addition, they express a lower desire to work after graduation and are less likely
to have passed their previous degree in the first division. The overall test of joint significance shows the
sample is well balanced by treatment status (p − value = 0.14). We also test for differences in character-
istics of respondents who were interviewed in the person and those interviewed via phone at end line and
find no significant overall difference between the two samples (p − value = 0.86). As specified in (Ha-
roon et al., 2020), we will test for robustness of results by re-running all main regressions using controls
selected by PDS Lasso (Belloni et al., 2013).

We repeated treatment and placebo interventions with 226 (61% of the individuals from the sample at
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baseline), out of which 120 (53%) belonged to the treated group. The treatment status been randomly and
individually assigned at baseline. We test if the sample with whom we were able to conduct in person in-
terviews are significantly different from the sample we could only interview over the phone due to closure
of colleges. As shown in column 5 of Table OA5, average characteristics between the phone and in-person
sample differ by age, enrolled in first year and whether they desire to pursue paid job or not. The overall
test of joint significance shows the sample is well balanced by treatment status (p − value = 0.54). In
analysis, we will show the robustness of our results using using controls selected by PDS Lasso (Belloni
et al., 2013).
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Table OA3: Full sample description and balance at baseline

N Mean Median S.Dev. p− value
(1) (2) (3) (4) (5)

Age (years) 366 19.37 19.00 1.62 0.03∗∗

Dummy: Enrolled in first year 366 0.36 0.00 0.48 0.14
Dummy: Single 366 0.96 1.00 0.20 0.47
Father’s education (years) 351 8.43 10.0 4.80 0.23
Dummy: Father is a business owner 366 0.25 0.00 0.44 0.90
Dummy: Father is a salaried worker 366 0.57 1.00 0.50 0.82
Mother’s education (years) 362 6.64 8.00 5.15 0.59
Dummy: Mother is a business owner 366 0.02 0.00 0.13 0.57
Dummy: Mother is a salaried worker 366 0.05 0.00 0.23 0.26
Average monthly household income (000’s) 258 35.56 25.00 33.09 0.18
Index: Household assets 366 0.00 0.30 1.39 0.60
Risk preferences (higher is more risk averse) 366 4.15 4.00 1.59 0.54
Ravens test score (out of 10) 366 4.08 4.00 2.11 0.92
Scale: Competitiveness (out of 75) 366 57.62 58.00 8.33 0.59
Dummy: Continue education after graduating 366 0.91 1.00 0.28 0.82
Dummy: Passed last degree in first division 363 0.72 1.00 0.45 0.12
Satisfaction with academic performance 366 2.37 2.00 0.91 0.96
Daily hours studying at home in average week 366 2.99 3.00 2.07 0.46
Daily hours doing household chores in average week 366 6.28 7.00 5.99 0.11
Dummy: Discusses homework with parents 366 0.71 1.00 0.46 0.21
Dummy: Discusses goals with parents 366 0.93 1.00 0.27 0.07∗

Dummy: Purse paid job 366 0.92 1.00 0.27 0.01∗∗∗

Dummy: Have a role model 366 0.33 0.00 0.47 0.15

F-statistics 0.11

Note: Column (5) shows p-values from the balance test specified in equation 7. The cells show the coefficient on treatment
assignment when the variable in the row is regressed on the treatment assignment. F-statistic explains the overall significance
of the model- the null hypothesis is that all coefficients on the independent variables are equal to zero. If the null is rejected,
there is a well balanced sample. ***p < 0.01, **p < 0.05,*p < 0.1.
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Table OA4: Full sample description and balance at baseline

N Mean Median S.Dev. p− value p− value
treatment type

(1) (2) (3) (4) (5) (6)

Age (years) 300 19.32 19.00 1.54 0.04∗∗ 0.54
Dummy: Enrolled in first year 300 0.37 0.00 0.48 0.09∗ 0.48
Dummy: Single 300 0.95 1.00 0.21 0.08∗ 0.03∗∗

Father’s education (years) 289 8.57 10.00 4.81 0.77 0.54
Dummy: Father is a business owner 300 0.24 0.00 0.43 0.51 0.60
Dummy: Father is a salaried worker 300 0.58 1.00 0.49 0.34 0.97
Mother’s education (years) 297 6.69 8.00 5.19 0.86 0.02∗∗

Dummy: Mother is a business owner 300 0.02 0.00 0.14 0.60 0.17
Dummy: Mother is a salaried worker 300 0.06 0.00 0.23 0.58 0.02∗∗

Average monthly household income (000’s) 213 36.20 25.00 35.23 0.17 0.81
Index: Household assets 300 -0.02 0.00 1.37 0.80 0.44
Risk preferences (higher is more risk averse) 300 4.15 4.00 1.59 0.41 0.03∗∗

Ravens test score (out of 10) 300 4.16 4.00 2.11 0.44 0.29
Scale: Competitiveness (out of 75) 300 58.00 58.00 8.31 0.59 0.59
Dummy: Continue education after graduating 300 0.91 1.00 0.28 0.59 0.39
Dummy: Passed last degree in first division 299 0.74 1.00 0.44 0.01∗∗∗ 0.51
Satisfaction with academic performance 300 2.40 2.00 0.91 0.94 0.69
Daily hours studying at home in average week 300 2.94 3.00 2.09 0.26 0.61
Daily hours doing household chores in average week 300 6.43 7.00 6.12 0.16 0.59
Dummy: Discusses homework with parents 300 0.70 1.00 0.46 0.63 0.24
Dummy: Discusses goals with parents 300 0.91 1.00 0.28 0.09∗ 0.82
Dummy: Purse paid job 300 0.93 1.00 0.26 0.03∗∗ 0.30
Dummy: Have a role model 300 0.34 0.04 0.47 0.22 0.50

P-value of F-statistic (treatment) 0.14

P-value of F-statistic (type) 0.86

Note: Column (5) shows p− values from the balance test specified in equation 7. The cells show the coefficient on treatment
assignment when the variable in the row is regressed on the treatment assignment. Column (6) shows the p − values from
a test of baseline balance between the in-person and phone interview sample (’type’ of survey), from a regression of the
variable in the row on the type of interview. F-statistic explains the overall significance of the model- the null hypothesis is
that all coefficients on the independent variables are equal to zero. If the null is rejected, there is a well balanced sample.
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1.
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Table OA5: Sample description and balance at baseline - repeat intervention sample

N Mean Median S.Dev. p− value
(1) (2) (3) (4) (5)

Age (years) 226 19.37 19.00 1.61 0.01∗∗∗

Dummy: Enrolled in first year 226 0.38 0.00 0.49 0.04∗∗

Dummy: Single 226 0.95 1.00 0.22 0.10
Father’s education (years) 217 8.61 10.00 4.71 0.21
Dummy: Father is a business owner 226 0.23 0.00 0.42 0.96
Dummy: Father is a salaried worker 226 0.58 1.00 0.58 0.68
Mother’s education (years) 223 6.36 8.00 5.25 0.59
Dummy: Mother is a business owner 226 0.01 0.00 0.09 0.14
Dummy: Mother is a salaried worker 226 0.07 0.00 0.26 0.83
Average monthly household income (000’s) 163 35.94 25.00 38.17 0.55
Index: Household assets 226 -0.06 0.00 1.35 0.57
Risk preferences (higher is more risk averse) 226 4.25 4.00 1.55 0.20
Ravens test score (out of 10) 226 4.22 4.00 2.19 0.78
Scale: Competitiveness (out of 75) 226 58.23 58.00 8.39 0.69
Dummy: Continue education after graduating 226 0.91 1.00 0.29 0.94
Dummy: Passed last degree in first division 226 0.75 1.00 0.44 0.23
Satisfaction with academic performance 226 2.42 2.00 0.93 0.82
Daily hours studying at home in average week 226 2.92 3.00 2.12 0.37
Daily hours doing household chores in average week 226 6.56 7.00 6.19 0.31
Dummy: Discusses homework with parents 226 0.71 1.00 0.45 0.81
Dummy: Discusses goals with parents 226 0.91 1.00 0.28 0.49
Dummy: Purse paid job 226 0.94 1.00 0.24 0.04∗∗

Dummy: Have a role model 226 0.35 0.00 0.48 0.59
F-statistic 0.54
Note: Column (5) shows p − values from the balance test specified in equation 1 for 266 individuals who received the
repeat treatment. The cells show the coefficient on treatment assignment when the variable in the row is regressed on the
treatment assignment.F-statistic explains the overall significance of the model- the null hypothesis is that all coefficients on the
independent variables are equal to zero. If the null is rejected, there is a well balanced sample. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p <
0.1.
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OA8 Results

We then test for the effect of our intervention on several outcome variables specified in Haroon et al.
(2020). We test for both short run - immediate and post-intervention effects at baseline, and longer term
effects using data from the followup surveys.

For each outcome, we run the following basic specification for immediate or post intervention effects:

yi = β1.Ti + µc + εit (8)

where yi is an outcome variable, Ti is a dummy variable capturing exposure to treatment (as described
earlier), µc denote college fixed effects. All errors are clustered at the college levels. The main hypothesis
we test that exposure to the treatment, i.e. growth mindset discussion has no effect on yi; H0 : β1 = 0.

Our main estimating specification for long term effects is:

yit = β1Ti+ β2Postt + β3Ti ∗ Postt + εit (9)

where yit is an outcome variable, Ti is a dummy variable capturing exposure to treatment (as described
earlier), Postt is a dummy variable for the post-intervention time period. Ti ∗ Postt is the average treat-
ment effect of our growth mindset treatment in the post intervention time period. All errors are clustered
at the college levels. The main hypothesis we propose to test is that exposure to the treatment i.e. growth
mindset discussion has no effect; H0 : β3 = 0.

Next, we discuss results, for each round of the survey separately.
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OA8.1 Primary outcomes

Table OA6: Immediate impact of treatment on primary outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
Grit Grit Growth Growth Self Self Mindset Mindset

mindset mindset efficacy efficacy Index Index
Treated -1.027 -1.039 1.192 0.938 0.058 0.177 0.029 0.014

(0.622)∗ (0.623)∗ (0.611)∗ (0.527)∗ (0.589) (0.663) (0.129) (0.130)
Mean 41.380 41.380 49.877 49.877 32.905 32.905 -0.000 -0.000
N 366 366 366 366 366 366 366 366
R2 0.007 0.007 0.008 0.005 0.000 0.000 0.000 0.000
Controls No No No No No No No No
FE No Yes No Yes No Yes No Yes
Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and
enumerator fixed effects. Grit is measured using 12-item scale ranging from a 1 to 5-point Likert scale measured
post-intervention. Growth mindset is a scale constructed from the sum of 15 items on 1 to 6-point Likert scale
measured post intervention. Self-efficacy is measured using 10-item scales on 1 to 4 Likert scale measured post
intervention. Mindset Index is an Anderson index constructed from grit, growth mindset and self-efficacy measured
post intervention. Treated is the immediate effect of our treatment post intervention. N refers to the sample size. ∗

p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table OA7: Long term impact of treatment on primary outcomes

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Grit Grit Growth Growth Self Self Mindset Mindset Test Test
Grit Grit mindset mindset efficacy efficacy Index Index scores scores

Treated -1.027 -1.112 1.192 0.987 0.058 0.163 0.029 0.011 17.085 5.703
(0.622)∗ (0.628)∗ (0.611)∗ (0.491)∗∗ (0.589) (0.611) (0.129) (0.126) (21.604) (21.244)

Post -0.577 -0.670 -2.750 -2.798 0.074 0.104 -0.323 -0.333 0.000
(0.267)∗∗ (0.292)∗∗ (0.733)∗∗∗ (0.752)∗∗∗ (0.495) (0.510) (0.091)∗∗∗ (0.092)∗∗∗ (.)

T*Post 1.648 1.727 0.244 0.303 -0.138 -0.221 0.165 0.170 0.000
(0.643)∗∗ (0.663)∗∗∗ (0.864) (0.908) (0.570) (0.557) (0.154) (0.156) (.)

Mean 41.125 41.125 48.660 48.660 32.938 32.938 -0.143 -0.143 259.633 259.633
N 666 666 666 666 666 666 666 666 333 333
R2 0.005 0.006 0.043 0.043 0.000 0.000 0.018 0.018 0.003 0.000
Controls No No No No No No No No No No
FE No Yes No Yes No Yes No Yes No Yes
Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Grit is measured
using 12-item scale ranging from a 1 to 5-point Likert scale measured at the time of follow-up. Growth mindset is a scale constructed from the sum of 15 items on
1 to 6-point Likert scale measured at the time of follow-up. Self-efficacy is measured using 10-item scales on 1 to 4 Likert scale measured at the time of follow-up.
Mindset Index is an Anderson index constructed from grit, growth mindset and self-efficacy measured at the time of follow-up. Test scores are the scores of
participants in end-of-year exams which are not measured at the time of baseline. T*Post is the average treatment effect of our growth mindset intervention. N
refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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OA8.2 Secondary outcomes

Table OA8: Immediate impact of treatment on secondary outcomes

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Goal: Importance Importance Achieve Achieve Commitment Commitment Modify Modify Index Index

Treated -0.065 -0.011 -0.070 -0.058 -0.084 -0.070 -0.003 0.055 -0.057 0.049
(0.112) (0.102) (0.091) (0.062) (0.170) (0.189) (0.024) (0.016)∗∗∗ (0.108) (0.073)

Mean 8.648 8.648 7.883 7.883 8.330 8.330 0.687 0.687 -0.000 -0.000
N 366 366 366 366 366 366 366 366 366 366
R2 0.001 0.000 0.000 0.000 0.001 0.001 0.000 0.007 0.001 0.001
Controls No No No No No No No No No No
FE No Yes No Yes No Yes No Yes No Yes
Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Important academic
goal is the importance academic goal for a respondent on a Likert scale from 1 to 10 measured post intervention at the time of baseline. Achieve academic goal is a
response how likely a respondent is likely to achieve her goal on a scale from 1 to 10 measured post intervention at the time of baseline. Commitment to academic
goal is respondentâĂŹs level of commitment to achieve goal ranked on a Likert scale from 0 to 10 measured post intervention at the time of baseline. Willing to
modify goal is a binary variable if a respondent is willing to change her goal to SMART goals measured post intervention at the time of baseline. Goal Index is
an Anderson Index created using the above 4 variables measured post intervention at the time of baseline. Treated is the immediate effect of our treatment post
intervention. N refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table OA9: Immediate effects on secondary outcomes

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Happiness Happiness Self Self Self Self Depression Depression Wellbeing Wellbeing

discipline discipline esteem index index
Treated 0.471 0.471 -0.008 -0.008 -0.630 -0.630 0.677 0.677 -0.197 -0.197

(0.798) (0.798) (0.525) (0.525) (0.282)∗∗ (0.282)∗∗ (0.582) (0.582) (0.137) (0.137)
Mean 19.821 19.821 34.858 34.858 12.755 12.755 7.840 7.840 -0.000 -0.000
N 226 226 226 226 226 226 226 226 226 226
R2 0.003 0.003 0.000 0.000 0.012 0.012 0.004 0.004 0.008 0.008
Controls No No No No No No No No
FE No Yes No Yes No Yes No Yes
Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Happiness is measured
using a 4-item scale ranging from a 1 to 7-point Likert scale measured post intervention at the time of follow-up. Self-discipline is a 10-item scale, each item is
based on responses ranging from a 1 to 5-point Likert scale measured post intervention at the time of follow-up. Self Esteem is a 10-item scale based on responses
ranging from a 0 to 4-point Likert scale measured post intervention at the time of follow-up. Depression is a 9-item scale based on responses ranging from a 0 to
3 (point Likert scale measured post intervention at the time of follow-up. Psychological well-being is an Anderson index using all variables above. Treated is the
immediate effect of our treatment post intervention. N refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.0174



Table OA10: Immediate effects on secondary outcomes

(1) (2) (3) (4)
Willing to learn language: Chinese Chinese Regional Regional
Treated 0.018 0.018 0.052 0.052

(0.050) (0.050) (0.059) (0.059)
Mean 0.774 0.774 0.415 0.415
N 226 226 226 226
R2 0.000 0.000 0.003 0.003
Controls No No No No
FE No Yes No Yes
Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects
include college and enumerator fixed effects. Willingness to opt for a Chinese language is a binary
variable equal to 1 if the respondent is willing to opt for a Chinese language measured post inter-
vention at the time of follow-up. Willingness to opt for a regional language is a binary variable
equal to 1 if the respondent is willing to opt for a regional language measured post intervention at
the time of follow-up. Treated is the immediate effect of our treatment post intervention. N refers
to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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OA8.3 Heterogeneity in effects

We then test for the heterogeneous treatment effect of our intervention on our primary and secondary
outcomes for both short run - immediate and post-intervention effects and longer term effects using data
from the followup surveys. The variables used to test for heterogeneous treatment effects are specified in
Haroon and Said (2019). 35

Table OA11: Heterogeneity in impact on Grit

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.705 -0.661 -0.590 -0.509 -0.521 0.295 -0.433 -1.651 -0.259
(0.849) (0.747) (0.497) (0.509) (0.572) (0.867) (0.509) (0.635)*** (0.569)

H -1.113 -0.026 2.200 3.465 2.053 1.694 2.488 -0.133 3.490
(0.950) (0.621) (1.036)** (0.709)*** (1.314) (0.683)** (0.608)*** (0.709) (0.820)***

H*Treated -0.486 -1.034 -0.935 -0.899 -1.096 -1.742 -2.021 1.722 -1.502
(0.992) (1.292) (1.251) (1.061) (1.695) (1.226) (1.054)* (0.809)** (0.978)

N 366 366 366 366 366 363 366 366 366
R2 0.019 0.010 0.027 0.065 0.022 0.013 0.024 0.014 0.057

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.763 -1.132 -1.029 -1.708 -0.837 -1.385 -1.717 1.167 -0.493
(0.876) (1.319) (0.511)** (0.762)** (0.536) (0.597)** (0.736)** (0.944) (0.566)

H 0.636 0.270 0.873 0.800 2.558 1.481 -0.148 0.000 0.000
(0.299)** (0.754) (0.714) (1.680) (1.140)** (1.460) (1.278) (.) (.)

H*Treated -0.104 0.166 -0.101 1.580 -0.198 0.879 1.641 -3.062 -1.387
(0.349) (1.413) (1.460) (1.820) (0.996) (1.934) (1.913) (0.751)*** (1.038)

N 366 366 366 366 366 366 366 366 366
R2 0.045 0.007 0.011 0.026 0.045 0.030 0.014 0.031 0.013

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Grit is measured using 12-item
scale ranging from a 1 to 5-point Likert scale measured at the baseline. H*Treated is the immediate post-intervention heterogeneous treatment effect. N refers to the sample
size. * p < 0.1, ** p < 0.05, *** p < 0.01

35 Note, we record ’Stroop measures’ only at follow-up and use them to test heterogeneity on the assumption that this measure
of cognitive ability will not have changed due to the treatment. However, we cannot prove this and do not discuss these
results in detail.
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Table OA12: Heterogeneity in impact on Grit

H: HH Father Mother Competitive Raven First First HH Career Goal
assets Educ Educ Div year Chores Importance

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.496 -0.45 -0.674 -0.643 -0.945 0.371 -0.457 -1.538 -0.386
(0.777) (0.640) (0.496) (0.507) (0.604) (0.894) (0.500) (0.641)** (0.544)

Post -0.6 -0.586 -0.611 -0.622 -0.631 -0.658 -0.604 -0.58 -0.632
(0.266)** (0.269)** (0.267)** (0.263)** (0.247)** (0.269)** (0.280)** (0.273)** (0.299)**

T*Post 1.227 1.293 1.783 2.65 2.52 1.485 0.808 1.603 2.668
(0.901) (0.589)** (0.786)** (0.971)*** (0.721)*** (1.127) (0.826) (0.609)*** (0.829)***

H -0.662 0.626 2.02 3.191 1.082 1.795 2.412 0.145 3.236
(0.807) (0.828) (0.830)** (0.511)*** (1.289) (0.594)*** (0.554)*** (0.655) (0.890)***

H*Treated -0.937 -1.687 -0.755 -0.624 -0.125 -1.843 -1.945 1.445 -1.248
(0.906) (1.451) (1.270) (0.875) (1.739) (1.181) (0.924)** (0.701)** (1.006)

H*Treated*Post 0.83 1.03 -0.195 -2.119 -2.032 0.284 2.129 0.037 -1.983
(0.800) (0.687) (0.593) (0.867)** (0.669)*** (1.423) (1.613) (1.133) (0.698)***

N 666 666 666 666 666 662 666 666 666
R2 0.012 0.008 0.023 0.049 0.012 0.012 0.031 0.013 0.045

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -1.198 -1.124 -0.734 -1.673 -1.048 -1.481 -1.367 0.293 -0.494
(0.811) (1.294) (0.526) (0.696)** (0.585)* (0.512)*** (0.645)** (0.806) (0.561)

Post -0.527 -0.571 -0.58 -0.601 -0.589 -0.581 -0.561 -0.577 -0.577
(0.294)* (0.263)** (0.249)** (0.266)** (0.267)** (0.270)** (0.266)** (0.267)** (0.267)**

T*Post 2.914 1.478 2.035 1.609 2.216 1.943 2.392 1.552 1.492
(1.248)** (1.164) (0.707)*** (0.608)*** (1.141)* (0.694)*** (0.986)** (0.637)** (0.614)**

H 0.545 0.281 1.586 0.891 2.142 1.218 0.723 0.000 0.000
(0.282)* (0.697) (0.653)** (1.108) (0.894)** (0.994) (1.049) (.) (.)

H*Treated 0.027 0.155 -0.814 1.489 0.218 1.142 0.77 -1.842 -1.385
(0.368) (1.400) (1.469) (1.285) (0.790) (1.493) (1.588) (0.597)*** (0.817)*

H*Treated*Post -0.429 0.237 -0.813 0.118 -1.175 -0.867 -1.812 0.000 0.000
(0.282) (1.510) (0.980) (1.129) (1.310) (0.700) (1.375) (.) (.)

N 666 666 666 666 666 666 666 666 666
R2 0.031 0.006 0.014 0.027 0.032 0.022 0.011 0.015 0.011

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Grit is measured
using 12-item scale ranging from a 1 to 5-point Likert scale measured at the time of follow-up. H*Treated*Post is the long-term heterogeneous treatment effect.
N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01)
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Table OA13: Heterogeneity in impact on Growth Mindset

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated 0.649 0.835 2.219 -0.263 0.424 -0.792 0.951 0.052 1.188
(1.022) (0.717) (0.944)** (0.959) (0.948) (1.074) (0.709) (0.732) (0.675)*

H -0.512 -0.711 0.635 -2.691 -3.259 -0.991 0.725 -1.828 -0.225
(0.724) (1.224) (0.541) (0.710)*** (0.958)*** (1.373) (1.496) (0.896)** (0.663)

H*Treated 1.095 1.072 -2.183 3.016 1.656 2.927 0.457 2.929 0.004
(1.588) (1.225) (1.246)* (1.194)** (1.401) (1.496)* (1.468) (1.278)** (0.903)

N 366 366 366 366 366 363 366 366 366
R2 0.010 0.010 0.016 0.029 0.044 0.021 0.013 0.020 0.008

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -1.132 1.005 0.932 1.114 0.066 1.204 0.452 -0.066 1.158
(1.471) (0.968) (0.680) (1.218) (0.995) (0.892) (1.005) (0.949) (0.657)*

H -0.638 0.027 -1.610 -1.092 -2.119 -0.822 -0.747 0.000 0.000
(0.269)** (1.053) (0.866)* (1.821) (0.667)*** (0.972) (1.457) (.) (.)

H*Treated 0.705 0.273 0.749 0.289 2.224 0.006 1.788 1.756 0.090
(0.330)* (1.478) (0.720) (1.981) (1.282)* (1.364) (2.186) (1.146) (1.075)

N 366 366 366 366 366 366 366 366 366
R2 0.032 0.008 0.017 0.013 0.021 0.012 0.013 0.015 0.008

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Growth mindset is a scale
constructed from the sum of 15 items on 1 to 6-point Likert scale measured at the baseline. H*Treated is the immediate post-intervention heterogeneous treatment effect. N
refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA14: Heterogeneity in impact on Growth Mindset

H: HH Father Mother Competitive Raven First First HH Career Goal
assets Educ Educ Div year Chores Importance

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated 0.697 1.052 2.317 -0.151 0.927 0.189 0.882 0.318 1.05
(0.886) (0.659) (0.887)*** (1.141) (0.894) (0.844) (0.757) (0.761) (0.552)*

Post -2.764 -2.75 -2.764 -2.716 -2.645 -2.721 -2.756 -2.725 -2.742
(0.733)*** (0.729)*** (0.733)*** (0.728)*** (0.724)*** (0.694)*** (0.732)*** (0.734)*** (0.737)***

T*Post -0.376 -0.249 -1.539 0.211 -0.023 1.808 0.718 0.591 0.48
(1.129) (0.705) (0.787)* (1.259) (1.180) (1.436) (0.954) (1.114) (0.569)

H -0.41 -0.042 0.844 -2.46 -2.103 0.321 0.504 -1.176 -0.503
(0.850) (0.805) (0.474)* (0.883)*** (0.613)*** (1.047) (0.904) (0.898) (0.455)

H*Treated 0.993 0.403 -2.392 2.785 0.501 1.614 0.678 2.277 0.282
(1.608) (0.825) (0.992)** (1.397)** (1.191) (1.419) (1.085) (1.443) (0.999)

H*Treated*Post 1.251 1.523 3.862 -0.012 0.375 -2.344 -1.183 -1.042 -0.521
(1.034) (2.591) (1.881)** (1.027) (0.910) (2.816) (1.086) (1.230) (1.009)

N 666 666 666 666 666 662 666 666 666
R2 0.048 0.047 0.055 0.058 0.059 0.049 0.046 0.048 0.045

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.334 0.71 1.282 1.311 0.205 1.426 0.574 -0.242 0.924
(1.130) (0.765) (0.677)* (1.029) (0.916) (0.768)* (0.946) (0.894) (0.713)

Post -2.796 -2.759 -2.749 -2.735 -2.74 -2.75 -2.76 -2.75 -2.75
(0.748)*** (0.732)*** (0.722)*** (0.729)*** (0.735)*** (0.733)*** (0.722)*** (0.733)*** (0.733)***

T*Post -0.147 0.386 -0.899 0.846 0.72 0.785 1.269 0.348 0.323
(1.078) (1.280) (0.823) (1.142) (1.525) (1.248) (1.090) (0.850) (0.812)

H -0.491 -0.379 -0.762 -0.565 -1.846 -0.21 -0.444 0.000 0.000
(0.161)*** (0.754) (0.974) (1.128) (0.585)*** (0.723) (1.098) (.) (.)

H*Treated 0.466 0.68 -0.099 -0.237 1.951 -0.606 1.486 2.002 0.698
(0.223)** (1.129) (0.961) (1.425) (1.039)* (1.068) (1.793) (0.942)** (0.972)

H*Treated*Post 0.140 -0.194 2.372 -1.466 -1.037 -1.286 -2.461 0000 0.000
(0.225) (1.943) (1.918) (0.745)** (1.522) (1.311) (0.966)** (.) (.)

N 666 666 666 666 666 666 666 666 666
R2 0.005 0.044 0.048 0.051 0.053 0.049 0.048 0.052 0.044

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Growth mindset
is a scale constructed from the sum of 15 items on 1 to 6-point Likert scale measured at the time of follow-up. H*Treated*Post is the long-term heterogeneous
treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA15: Heterogeneity in impact on Self Efficacy

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.541 -0.240 0.250 0.076 0.484 -0.110 0.175 -0.196 0.002
(1.085) (0.494) (0.529) (0.657) (0.607) (0.815) (0.741) (0.703) (0.604)

H -0.766 -0.778 0.201 2.421 0.418 -0.737 -0.226 -0.325 1.217
(1.067) (0.814) (0.808) (0.678)*** (0.497) (0.542) (0.967) (0.555) (0.549)**

H*Treated 1.231 0.906 -0.410 0.128 -1.020 0.217 -0.249 0.663 0.140
(1.306) (1.242) (0.726) (0.655) (0.964) (0.520) (0.781) (0.685) (0.588)

N 366 366 366 366 366 363 366 366 366
R2 0.004 0.002 0.000 0.056 0.002 0.003 0.001 0.001 0.015

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -1.097 -1.245 -0.246 0.611 0.994 0.329 0.581 1.038 0.451
(0.895) (1.545) (0.683) (0.556) (0.663) (0.598) (0.586) (0.447)** (0.305)

H -0.128 -0.777 1.521 2.156 2.741 1.357 1.716 0.000 0.000
(0.108) (0.672) (0.750)** (0.978)** (1.120)** (0.761)* (0.557)*** (.) (.)

H*Treated 0.342 1.848 0.460 -1.540 -1.769 -0.774 -1.322 -1.369 -1.023
(0.299) (1.536) (1.069) (1.526) (1.458) (0.713) (0.822) (0.550)** (1.346)

N 366 366 366 366 366 366 366 366 366
R2 0.005 0.007 0.028 0.021 0.038 0.009 0.013 0.007 0.005

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Self-efficacy is measured using
10-item scales on 1 to 4 Likert scale measured at the baseline. H*Treated is the immediate post-intervention heterogeneous treatment effect. N refers to the sample size. *
p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA16: Heterogeneity in impact on Self Efficacy

H: HH Father Mother Competitive Raven First First HH Career Goal
assets Educ Educ Div year Chores Importance

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.015 -0.14 0.387 0.037 0.548 0.19 0.242 0.042 -0.101
(1.073) (0.415) (0.484) (0.535) (0.617) (0.794) (0.781) (0.713) (0.681)

Post 0.086 0.08 0.066 0.041 0.046 0.075 0.074 0.068 0.057
(0.490) (0.500) (0.492) (0.498) (0.497) (0.505) (0.500) (0.493) (0.493)

T*Post -0.039 -0.29 -0.938 0.25 -0.537 0.526 -0.384 0.008 0.509
(0.475) (0.482) (0.533)* (0.668) (0.601) (1.150) (0.944) (0.800) (0.963)

H 0.368 -0.472 0.493 2.341 0.564 -0.336 -0.01 0.259 1.01
(1.123) (0.582) (0.599) (0.497)*** (0.266)** (0.413) (0.784) (0.431) (0.554)*

H*Treated 0.097 0.6 -0.701 0.208 -1.166 -0.184 -0.465 0.078 0.348
(1.349) (0.943) (0.629) (0.690) (1.001) (0.463) (0.789) (0.689) (0.684)

H*Treated*Post -0.206 0.453 1.746 -0.833 1.061 -1.001 0.619 -0.389 -1.291
(0.439) (0.821) (0.596)*** (0.905) (0.788) (0.973) (1.016) (0.947) (0.941)

N 666 666 666 666 666 662 666 666 666
R2 0.001 0.002 0.006 0.048 0.003 0.005 0.001 0.001 0.009

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -1.052 -1.367 -0.555 0.343 0.66 0.346 0.301 0.531 0.353
(0.836) (1.341) (0.796) (0.610) (0.655) (0.613) (0.541) (0.520) (0.381)

Post 0.066 0.053 0.072 0.035 0.062 0.07 0.096 0.074 0.074
(0.494) (0.490) (0.499) (0.486) (0.487) (0.491) (0.488) (0.495) (0.495)

T*Post 0.560 -0.196 0.552 -0.494 -0.067 -0.226 -0.031 -0.172 -0.224
(0.334)* (1.165) (0.910) (0.825) (0.860) (0.737) (0.632) (0.563) (0.535)

H -0.088 -0.944 0.774 1.441 2.084 1.402 1.019 0.000 0.000
(0.094) (0.558)* (0.729) (0.774)* (0.740)*** (0.480)*** (0.527)* (.) (.)

H*Treated 0.328 2.015 1.207 -0.825 -1.112 -0.82 -0.626 -0.661 -0.767
(0.270) (1.308) (1.189) (1.354) (1.119) (0.548) (0.839) (0.327)** (0.998)

H*Treated*Post -0.227 0.114 -1.48 0.937 -0.121 0.192 -0.302 0.000 0.000
(0.184) (1.264) (0.937) (1.113) (0.845) (0.794) (0.846) (.) (.)

N 666 666 666 666 666 666 666 666 666
R2 0.004 0.009 0.013 0.015 0.024 0.01 0.005 0.002 0.003

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Self-efficacy is
measured using 10-item scales on 1 to 4 Likert scale measured at the time of follow-up. H*Treated*Post is the long-term heterogeneous treatment effect. N refers
to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA17: Heterogeneity in impact on Psychological Index

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.052 -0.001 0.191 -0.067 0.040 -0.062 0.072 -0.167 0.095
(0.239) (0.111) (0.105)* (0.126) (0.135) (0.182) (0.132) (0.124) (0.091)

H -0.228 -0.147 0.288 0.282 -0.096 -0.011 0.283 -0.227 0.418
(0.161) (0.160) (0.144)** (0.087)*** (0.086) (0.152) (0.182) (0.153) (0.137)***

H*Treated 0.181 0.097 -0.345 0.231 -0.032 0.152 -0.166 0.517 -0.126
(0.246) (0.215) (0.123)*** (0.179) (0.149) (0.207) (0.183) (0.202)** (0.190)

N 366 366 366 366 366 363 366 366 366
R2 0.006 0.003 0.010 0.041 0.003 0.003 0.010 0.015 0.031

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.288 -0.122 -0.026 0.010 0.023 0.023 -0.060 0.200 0.113
(0.207) (0.231) (0.099) (0.146) (0.133) (0.124) (0.098) (0.089)** (0.069)*

H -0.017 -0.046 0.064 0.169 0.285 0.184 0.074 0.000 0.000
(0.056) (0.105) (0.124) (0.149) (0.190) (0.142) (0.196) (.) (.)

H*Treated 0.093 0.218 0.109 0.031 0.037 0.009 0.207 -0.239 -0.217
(0.073) (0.228) (0.214) (0.211) (0.227) (0.166) (0.322) (0.144)* (0.240)

N 366 366 366 366 366 366 366 366 366
R2 0.011 0.003 0.004 0.008 0.022 0.008 0.010 0.006 0.006

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Psychological mindset index is
an Anderson index constructed from Grit, Growth Mindset and Self-efficacy variables measured at the baseline. H*Treated is the immediate post-intervention heterogeneous
treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA18: Heterogeneity in impact on Psychological Index

H: HH Father Mother Competitive Raven First First HH Career Goal
assets Educ Educ Div year Chores Importance

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated 0.022 0.05 0.206 -0.072 0.057 0.071 0.069 -0.107 0.06
(0.220) (0.092) (0.087)** (0.145) (0.133) (0.161) (0.139) (0.114) (0.110)

Post -0.325 -0.323 -0.328 -0.327 -0.32 -0.327 -0.326 -0.321 -0.329
(0.091)*** (0.091)*** (0.091)*** (0.090)*** (0.093)*** (0.088)*** (0.089)*** (0.090)*** (0.088)***

T*Post 0.073 0.068 -0.077 0.292 0.182 0.369 0.111 0.209 0.345
(0.181) (0.102) (0.097) (0.226) (0.182) (0.151)** (0.122) (0.152) (0.151)**

H -0.068 0.01 0.32 0.272 -0.057 0.168 0.274 -0.08 0.347
(0.126) (0.061) (0.116)*** (0.088)*** (0.113) (0.129) (0.130)** (0.135) (0.121)***

H*Treated 0.021 -0.06 -0.377 0.241 -0.072 -0.027 -0.157 0.371 -0.055
(0.217) (0.223) (0.150)** (0.207) (0.190) (0.167) (0.158) (0.202)* (0.217)

H*Treated*Post 0.183 0.292 0.534 -0.278 -0.051 -0.303 0.138 -0.138 -0.359
(0.126) (0.282) (0.202)*** (0.172) (0.153) (0.319) (0.166) (0.159) (0.123)***

N 666 666 666 666 666 662 666 666 666
R2 0.02 0.021 0.043 0.048 0.021 0.023 0.03 0.025 0.038

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.245 -0.163 0.008 0.008 -0.015 0.038 -0.041 0.053 0.08
(0.192) (0.225) (0.090) (0.144) (0.139) (0.117) (0.095) (0.095) (0.091)

Post -0.323 -0.325 -0.323 -0.327 -0.324 -0.323 -0.32 -0.323 -0.323
(0.089)*** (0.091)*** (0.092)*** (0.088)*** (0.091)*** (0.090)*** (0.089)*** (0.091)*** (0.091)***

T*Post 0.310 0.158 0.152 0.188 0.272 0.238 0.347 0.163 0.15
(0.196) (0.230) (0.110) (0.146) (0.275) (0.208) (0.200)* (0.149) (0.138)

H -0.007 -0.101 0.144 0.163 0.212 0.225 0.119 0.000 0.000
(0.043) (0.092) (0.119) (0.105) (0.137) (0.108)** (0.157) (.) (.)

H*Treated 0.008 0.273 0.028 0.037 0.111 -0.032 0.162 -0.033 -0.132
(0.068) (0.216) (0.209) (0.212) (0.179) (0.110) (0.278) (0.104) (0.175)

H*Treated*Post -0.047 0.013 0.022 -0.047 -0.225 -0.192 -0.444 0.000 0.000
(0.020)** (0.248) (0.202) (0.133) (0.293) (0.194) (0.162)*** (.) (.)

N 666 666 666 666 666 666 666 666 666
R2 0.025 0.022 0.024 0.025 0.031 0.026 0.026 0.018 0.02

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Psychological mindset
index is an Anderson index constructed from grit, growth mindset and self-efficacy variables measured at the time of follow-up. H*Treated*Post is the long-term
heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA19: Heterogeneity in impact on Importance of Goal

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.042 0.132 0.073 0.024 -0.188 0.238 0.004 -0.079 -0.185
(0.149) (0.169) (0.155) (0.147) (0.179) (0.118)** (0.133) (0.116) (0.137)

H -0.22 0.113 -0.122 0.193 -0.081 0.411 -0.293 0.109 1.393
(0.166) (0.225) (0.156) (0.070)*** (0.157) (0.143)*** (0.224) (0.14) (0.109)***

H*Treated -0.019 -0.568 -0.292 -0.183 0.296 -0.386 -0.112 0.053 0.276
(0.175) (0.432) (0.324) (0.17) (0.267) (0.141)*** (0.156) (0.208) (0.171)

N 366 366 366 366 366 363 366 366 366
R2 (0.008) (0.016) (0.015) (0.003) (0.004) (0.01) (0.018) (0.003) (0.349)

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 0.135 -0.249 -0.134 -0.197 0.092 -0.132 -0.097 -0.195 -0.1
(0.136) (0.236) (0.159) (0.131) (0.202) (0.2) (0.165) (0.2) (0.191)

H 0.050 -0.4 0.07 -0.034 0.224 -0.003 0.31 0 0
(0.034) (0.154)*** (0.194) (0.202) (0.127)* (0.249) (0.178)* (.) (.)

H*Treated 0.018 0.246 0.138 0.323 -0.316 0.176 0.062 0.181 0.091
(0.040) (0.242) (0.19) (0.150)** (0.235) (0.444) (0.248) (0.218) (0.252)

N 366 366 366 366 366 366 366 366 366
R2 0.009 0.011 0.004 0.007 0.005 0.003 0.017 0.003 0.001

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Important academic goal is the
importance academic goal for a respondent on a Likert scale from 1 to 10 measured post intervention at the time of baseline. H*Treated is the immediate post-intervention
heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA20: Heterogeneity in impact on Achieve Academic Goal

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.124 0.132 0.084 -0.108 -0.229 0.248 0.027 -0.142 0.145
(0.113) (0.137) (0.109) (0.17) (0.111)** (0.358) (0.082) (0.151) (0.217)

H -0.231 0.556 0.445 0.161 -0.133 0.548 -0.063 -0.126 1.418
(0.193) (0.162)*** (0.119)*** (0.184) (0.305) (0.377) (0.163) (0.172) (0.164)***

H*Treated 0.131 -0.618 -0.328 0.096 0.382 -0.402 -0.231 0.185 -0.411
(0.162) (0.338)* (0.163)** (0.248) (0.209)* (0.499) (0.120)* (0.264) (0.439)

N 366 366 366 366 366 363 366 366 366
R2 0.003 0.013 0.010 0.005 0.004 0.012 0.005 0.001 0.143

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 0.023 -0.325 -0.242 -0.337 -0.006 -0.004 0.011 0.042 -0.065
(0.132) (0.32) (0.117)** (0.134)** (0.157) (0.112) (0.165) (0.114) (0.19)

H 0.078 -0.443 0.108 -0.218 0.373 0.377 0.289 0 0
(0.038)** (0.187)** (0.117) (0.19) (0.307) (0.124)*** (0.321) (.) (.)

H*Treated -0.030 0.346 0.353 0.669 -0.105 -0.189 -0.206 -0.156 -0.012
(0.028) (0.363) (0.176)** (0.172)*** (0.235) (0.33) (0.31) (0.174) (0.32)

N 366 366 366 366 366 366 366 366 366
R2 0.008 0.008 0.011 0.012 0.010 0.008 0.005 0.001 0.000

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Achieve academic goal is
a response how likely a respondent is likely to achieve her goal on a scale from 1 to 10 measured post intervention at the time of baseline. H*Treated is the immediate
post-intervention heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA21: Heterogeneity in impact on Commitment to Academic Goal

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.015 0.008 0.178 -0.097 -0.12 0.147 -0.024 -0.031 0.041
(0.287) (0.197) (0.256) (0.234) (0.298) (0.156) (0.219) (0.167) (0.16)

H -0.098 0.201 0.478 0.074 -0.016 0.458 -0.012 -0.186 1.311
(0.264) (0.138) (0.189)** (0.11) (0.178) (0.187)** (0.174) (0.227) (0.207)***

H*Treated -0.119 -0.277 -0.556 0.035 0.089 -0.273 -0.149 -0.174 -0.228
(0.314) (0.24) (0.377) (0.236) (0.351) (0.162)* (0.264) (0.207) (0.177)

N 366 366 366 366 366 363 366 366 366
R2 0.004 0.003 0.015 0.002 0.001 0.012 0.002 0.010 0.175

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 0.084 -0.511 -0.003 -0.393 0.037 -0.092 0.008 -0.065 -0.112
(0.131) (0.38) (0.229) (0.156)** (0.234) (0.176) (0.185) (0.182) (0.188)

H 0.103 -0.558 0.106 -0.145 0.581 0.062 0.424 0 0
(0.049)** (0.236)** (0.266) (0.269) (0.158)*** (0.2) (0.347) (.) (.)

H*Treated -0.053 0.589 -0.184 0.765 -0.209 0.018 -0.237 -0.025 0.074
(0.072) (0.314)* (0.204) (0.243)*** (0.258) (0.363) (0.328) (0.134) (0.123)

N 366 366 366 366 366 366 366 366 366
R2 0.016 0.016 0.002 0.025 0.029 0.001 0.013 0.001 0.001

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Commitment to academic goal
is respondentâĂŹs level of commitment to achieve goal ranked on a Likert scale from 0 to 10 measured post intervention at the time of baseline. H*Treated is the immediate
post-intervention heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA22: Heterogeneity in impact on Willing to Modify Goal

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.066 -0.025 -0.028 -0.016 -0.09 0.101 0.058 0.017 -0.049
(0.040)* (0.058) (0.045) (0.051) (0.033)*** (0.077) (0.020)*** (0.034) (0.042)

H -0.091 -0.047 -0.016 0.05 -0.036 0.033 0.117 -0.05 -0.182
(0.065) (0.072) (0.044) (0.033) (0.097) (0.103) (0.083) (0.049) (0.084)**

H*Treated 0.132 0.067 0.054 0.033 0.213 -0.157 -0.177 -0.063 0.09
(0.047)*** (0.125) (0.095) (0.093) (0.070)*** (0.126) (0.041)*** (0.075) (0.073)

N 366 366 366 366 366 363 366 366 366
R2 0.006 0.001 0.001 0.005 0.019 0.008 0.009 0.008 0.024

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.097 -0.012 -0.031 0.066 0.029 -0.029 0.031 -0.065 -0.044
(0.074) (0.058) (0.058) (0.058) (0.051) (0.043) (0.047) (0.058) (0.037)

H 0.008 0.075 0.073 0.094 0.078 -0.016 0.082 0 0
(0.015) (0.067) (0.043)* (0.105) (0.068) (0.066) (0.062) (.) (.)

H*Treated 0.027 0.017 0.051 -0.176 -0.061 0.071 -0.084 0.086 0.107
(0.018) (0.102) (0.093) (0.104)* (0.071) (0.084) (0.093) (0.072) (0.061)*

N 366 366 366 366 366 366 366 366 366
R2 0.011 0.007 0.012 0.009 0.004 0.002 0.004 0.004 0.006

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Willing to modify goal is a
binary variable if a respondent is willing to change her goal to SMART goals measured post intervention at the time of baseline. H*Treated is the immediate post-intervention
heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA23: Heterogeneity in impact on Goal Index

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.143 0.017 0.043 -0.075 -0.261 0.299 0.088 -0.028 -0.061
(0.177) (0.153) (0.148) (0.196) (0.144)* (0.141)** (0.095) (0.095) (0.117)

H -0.26 0.135 0.203 0.169 -0.105 0.387 0.113 -0.145 0.685
(0.195) (0.118) (0.096)** (0.091)* (0.143) (0.210)* (0.114) (0.116) (0.153)***

H*Treated 0.193 -0.221 -0.213 0.052 0.494 -0.485 -0.391 -0.1 0.023
(0.154) (0.224) (0.231) (0.245) (0.143)*** (0.280)* (0.120)*** (0.112) (0.153)

N 366 366 366 366 366 363 366 366 366
R2 0.009 0.003 0.006 0.010 0.020 0.015 0.011 0.010 0.116

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.141 -0.293 -0.127 -0.129 0.071 -0.097 0.036 -0.144 -0.134
(0.131) (0.214) (0.18) (0.154) (0.179) (0.123) (0.155) (0.133) (0.171)

H 0.070 -0.226 0.181 0.046 0.422 0.08 0.377 0 0
(0.026)*** (0.060)*** (0.168) (0.124) (0.103)*** (0.135) (0.157)** (.) (.)

H*Treated 0.022 0.33 0.126 0.171 -0.237 0.102 -0.238 0.121 0.2
(0.030) (0.199)* (0.206) (0.158) (0.189) (0.206) (0.25) (0.135) (0.203)

N 366 366 366 366 366 366 366 366 366
R2 0.027 0.007 0.016 0.007 0.026 0.005 0.019 0.002 0.005

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Goal Index is an Anderson
Index created using the willing to modify goal, commitment to achieve goal, importance of goal and achieve academic goal measured post intervention at the time of baseline.
H*Treated is the immediate post-intervention heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA24: Heterogeneity in impact on Happiness

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated 0.531 0.920 0.753 0.603 0.295 0.766 0.545 -0.035 0.790
(0.959) (0.731) (0.583) (0.788) (0.921) (0.892) (0.945) (0.556) (0.941)

H -0.808 0.822 1.165 1.333 -0.191 0.937 1.606 -0.720 0.304
(0.387)** (0.459)* (0.453)** (0.657)** (0.438) (0.953) (1.237) (1.055) (0.516)

H*Treated 0.015 -1.368 -0.630 -0.193 0.389 -0.325 -0.608 1.193 -0.621
(0.946) (0.374)*** (0.604) (0.581) (0.794) (1.041) (1.619) (1.333) (0.800)

N 452 452 452 452 452 452 452 452 452
R2 0.013 0.010 0.016 0.027 0.004 0.010 0.028 0.009 0.005

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.193 -0.648 0.857 0.994 0.903 1.544 0.559 0.896 0.658
(1.024) (1.415) (0.679) (1.029) (0.642) (0.601)** (0.667) (1.009) (0.738)

H -0.146 -0.436 0.536 1.162 1.220 1.804 0.324 0.000 0.000
(0.103) (0.862) (1.024) (0.822) (0.754) (0.600)*** (0.452) (.) (.)

H*Treated 0.201 1.574 -0.891 -1.279 -0.863 -2.637 -0.244 -0.762 -4.478
(0.115)* (1.026) (0.754) (0.916) (1.115) (1.019)*** (0.951) (0.828) (1.487)***

N 452 452 452 452 452 452 452 452 452
R2 0.007 0.013 0.006 0.013 0.015 0.031 0.004 0.008 0.030

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Happiness is measured using
a 4-item scale ranging from a 1 to 7-point Likert scale measured post intervention at the time of follow-up. H*Treated is the immediate post-intervention heterogeneous
treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA25: Heterogeneity in impact on Self Discipline

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.577 -0.677 -0.742 1.628 0.901 3.125 -0.866 -0.732 0.447
(0.802) (1.175) (1.195) (0.760)** (0.550) (1.638)* (0.493)* (0.659) (1.092)

H -1.453 -0.685 0.563 3.751 -0.073 2.984 2.070 0.941 1.587
(1.093) (1.378) (1.242) (0.744)*** (1.221) (1.184)** (1.500) (1.573) (1.033)

H*Treated 1.358 2.046 1.593 -3.306 -2.106 -4.096 1.375 1.830 -0.820
(1.687) (2.886) (2.198) (1.043)*** (1.199)* (1.495)*** (1.070) (1.246) (1.052)

N 452 452 452 452 452 452 452 452 452
R2 0.006 0.007 0.016 0.042 0.015 0.021 0.050 0.027 0.009

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.163 -0.586 1.079 0.216 0.867 0.881 -0.426 0.443 0.133
(2.095) (1.396) (1.129) (0.825) (1.174) (1.496) (0.904) (0.901) (0.584)

H 0.012 1.337 0.942 1.803 3.486 2.617 0.914 0.000 0.000
(0.354)* (1.534) (0.775) (1.252) (1.299)*** (1.210)** (0.851) (.) (.)

H*Treated 0.044 0.831 -2.428 -0.656 -1.699 -2.345 1.012 -0.809 -3.391
(0.569) (1.704) (1.541) (1.499) (2.095) (2.887) (1.542) (1.442) (1.938)*

N 452 452 452 452 452 452 452 452 452
R2 0.000 0.017 0.010 0.013 0.046 0.019 0.014 0.002 0.006

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Self-discipline is a 10-item scale,
each item is based on responses ranging from a 1 to 5-point Likert scale measured post intervention at the time of follow-up. H*Treated is the immediate post-intervention
heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA26: Heterogeneity in impact on Self Esteem

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.231 -0.998 -0.881 -0.644 -0.163 -1.974 -1.226 -0.217 -0.543
(0.457) (0.212)*** (0.176)*** (0.376)* (0.248) (0.516)*** (0.238)*** (0.398) (0.383)

H 1.314 -0.700 -0.313 -0.840 0.881 -1.257 -1.934 0.817 -0.389
(0.416)*** (0.317)** (0.217) (0.547) (0.324)*** (0.434)*** (0.492)*** (0.518) (0.525)

H*Treated -1.002 1.123 0.552 -0.029 -0.999 1.760 1.879 -0.960 -0.195
(0.470)** (0.712) (0.439) (0.430) (0.456)** (0.639)*** (0.356)*** (0.515)* (0.524)

N 452 452 452 452 452 452 452 452 452
R2 0.038 0.021 0.014 0.034 0.023 0.031 0.059 0.022 0.020

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated -0.262 -0.600 -1.190 -0.649 -0.693 -0.855 -0.797 -1.245 -0.650
(0.682) (0.450) (0.263)*** (0.247)*** (0.261)*** (0.266)*** (0.281)*** (0.339)*** (0.290)**

H -0.024 -0.342 -0.566 -0.918 -1.179 -1.788 -0.302 0.000 0.000
(0.122) (0.581) (0.412) (0.395)** (0.535)** (0.483)*** (0.268) (.) (.)

H*Treated -0.105 -0.046 1.263 0.119 0.075 0.752 0.446 1.103 0.496
(0.160) (0.479) (0.547)** (0.316) (0.624) (0.466) (0.432) (0.248)*** (0.498)

N 452 452 452 452 452 452 452 452 452
R2 0.016 0.015 0.024 0.034 0.051 0.072 0.014 0.031 0.013

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Self Esteem is a 10-item scale
based on responses ranging from a 0 to 4-point Likert scale measured post intervention at the time of follow-up. H*Treated is the immediate post-intervention heterogeneous
treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA27: Heterogeneity in impact on Depression

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated 0.362 1.228 0.803 1.081 1.555 1.734 0.773 1.416 0.707
(0.584) (0.542)** (0.822) (1.008) (0.753)** (0.762)** (0.630) (0.836)* (1.064)

H -0.803 2.372 0.331 0.655 0.493 -0.094 -0.370 -0.677 0.340
(1.064) (0.941)** (0.988) (1.239) (0.724) (0.621) (0.485) (0.660) (1.213)

H*Treated 0.752 -1.656 -0.278 -0.836 -1.982 -1.484 -0.116 -1.852 -0.040
(1.448) (1.828) (1.339) (1.630) (1.188)* (0.767)* (0.843) (0.806)** (1.927)

N 452 452 452 452 452 452 452 452 452
R2 0.007 0.027 0.005 0.006 0.015 0.014 0.006 0.035 0.005

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 0.706 -0.052 -0.397 1.375 1.359 0.262 1.105 0.425 0.473
(0.995) (0.518) (0.837) (0.880) (0.721)* (0.871) (0.656)* (0.582) (0.564)

H 0.223 -1.293 -2.039 -0.943 -0.742 -2.244 0.781 0.000 0.000
(0.293) (1.104) (0.762)*** (1.288) (0.850) (0.696)*** (0.953) (.) (.)

H*Treated -0.022 1.014 2.558 -1.503 -1.499 1.238 -1.141 0.452 4.887
(0.264) (0.521)* (0.780)*** (1.490) (1.285) (1.002) (0.993) (0.532) (1.640)***

N 452 452 452 452 452 452 452 452 452
R2 0.011 0.010 0.022 0.036 0.030 0.029 0.007 0.005 0.022

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Depression is a 9-item scale
based on responses ranging from a 0 to 3 point Likert scale measured post intervention at the time of follow-up. H*Treated is the immediate post-intervention heterogeneous
treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA28: Heterogeneity in impact on Mindset Index

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.079 -0.357 -0.315 -0.069 -0.049 -0.416 -0.572 -0.248 -0.083
(0.180) (0.136)*** (0.137)** (0.161) (0.141) (0.212)** (0.215)*** (0.161) (0.141)

H 0.262 -0.355 0.088 0.189 0.230 -0.023 -0.222 0.307 0.026
(0.123)** (0.217) (0.220) (0.171) (0.159) (0.204) (0.149) (0.106)*** (0.176)

H*Treated -0.276 0.486 0.257 -0.266 -0.323 0.303 0.479 0.144 -0.226
(0.204) (0.279)* (0.334) (0.176) (0.239) (0.244) (0.226)** (0.227) (0.277)

N 452 452 452 452 452 452 452 452 452
R2 0.015 0.020 0.022 0.012 0.014 0.015 0.016 0.039 0.012

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 0.146 -0.347 -0.157 -0.159 -0.129 -0.009 -0.310 -0.287 -0.149
(0.285) (0.216) (0.159) (0.150) (0.167) (0.240) (0.117)*** (0.219) (0.137)

H 0.057 0.033 0.119 0.084 0.136 0.049 -0.033 0.000 0.000
(0.071) (0.184) (0.144) (0.139) (0.143) (0.139) (0.094) (.) (.)

H*Treated -0.102 0.212 -0.102 -0.092 -0.138 -0.425 0.290 0.161 -1.143
(0.066) (0.190) (0.116) (0.174) (0.255) (0.413) (0.138)** (0.223) (0.261)***

N 452 452 452 452 452 452 452 452 452
R2 0.015 0.014 0.009 0.009 0.010 0.024 0.015 0.011 0.031

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Psychological well-being is
an Anderson index constructed from happiness, self-discipline, self-esteem and depression variables measured post-intervention at the time of follow-up. H*Treated is the
immediate post-intervention heterogeneous treatment effect. N refers to the sample size. . * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA29: Heterogeneity in impact on Final Year Test Scores

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated 44.743 28.491 49.249 13.920 29.195 75.390 26.555 12.519 29.439
(29.495) (14.412)** (19.068)*** (24.799) (27.859) (29.284)** (30.675) (26.572) (25.791)

H 32.155 57.063 79.497 0.545 5.130 86.065 49.152 -32.858 -4.021
(23.686) (35.337) (28.931)*** (16.084) (16.354) (33.392)*** (44.244) (21.875) (20.938)

H*Treated -59.156 -35.994 -70.196 6.807 -29.102 -75.242 -36.591 7.302 -26.015
(39.626) (50.629) (36.008)* (29.338) (28.096) (38.599)* (32.320) (23.311) (33.630)

N 666 666 666 666 666 664 666 666 666
R2 0.010 0.017 0.030 0.003 0.005 0.027 0.012 0.010 0.007

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 21.085 45.809 11.375 31.842 18.205 20.005 14.958 44.815 -0.506
(44.821) (40.823) (19.291) (29.148) (20.526) (23.754) (20.824) (54.412) (30.086)

H 4.667 -3.931 14.756 -3.434 -12.098 -40.784 44.368 0.000 0.000
(5.365) (16.106) (24.739) (25.624) (24.370) (17.077)** (17.560)** (.) (.)

H*Treated -1.401 -42.344 10.339 -34.979 -3.814 -3.281 4.121 -40.269 55.429
(10.133) (42.051) (45.722) (26.207) (17.427) (24.788) (30.749) (51.765) (49.736)

N 666 666 666 666 666 666 666 666 666
R2 0.005 0.011 0.006 0.009 0.004 0.017 0.021 0.009 0.014

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Final year test score consists of
the final year test scores after 2 months. The final year score was not available at the time baseline. H*Treated is the long-run heterogeneous treatment effect. N refers to the
sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA30: Heterogeneity in impact on Willingness to Learn Chinese Language

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated -0.039 -0.037 0.024 0.152 0.015 0.142 0.072 0.008 0.130
(0.041) (0.042) (0.020) (0.067)** (0.043) (0.097) (0.043)* (0.070) (0.047)***

H -0.147 -0.089 -0.005 0.256 0.050 0.155 0.030 0.016 0.101
(0.091) (0.117) (0.100) (0.073)*** (0.066) (0.073)** (0.087) (0.068) (0.046)**

H*Treated 0.137 0.169 -0.013 -0.274 0.012 -0.158 -0.130 0.026 -0.218
(0.101) (0.117) (0.123) (0.112)** (0.071) (0.118) (0.052)** (0.071) (0.074)***

N 452 452 452 452 452 452 452 452 452
R2 0.015 0.010 0.001 0.046 0.005 0.012 0.009 0.002 0.018

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 0.055 -0.005 0.016 -0.002 0.072 0.065 0.061 0.019 0.026
(0.114) (0.106) (0.068) (0.058) (0.076) (0.060) (0.061) (0.051) (0.054)

H 0.005 -0.083 0.068 -0.010 0.067 0.170 0.034 0.000 0.000
(0.013) (0.087) (0.084) (0.070) (0.069) (0.056)*** (0.053) (.) (.)

H*Treated 0.021 0.031 -0.005 0.046 -0.112 -0.128 -0.111 -0.001 -0.200
(0.022) (0.108) (0.072) (0.046) (0.120) (0.085) (0.050)** (0.066) (0.165)

N 452 452 452 452 452 452 452 452 452
R2 0.009 0.006 0.007 0.002 0.005 0.021 0.006 0.000 0.005

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Willingness to opt for a Chinese
language is a binary variable equal to 1 if the respondent is willing to opt for a Chinese language measured post intervention at the time of follow-up. H*Treated is the
immediate post-intervention heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA31: Heterogeneity in impact on Willingness to Learn Regional Language

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated 0.016 0.087 0.059 0.113 0.110 0.008 0.050 0.034 0.097
(0.089) (0.043)** (0.072) (0.073) (0.080) (0.136) (0.062) (0.093) (0.068)

H -0.103 0.063 -0.073 0.123 0.129 -0.136 -0.178 -0.004 -0.009
(0.083) (0.068) (0.068) (0.051)** (0.094) (0.092) (0.067)*** (0.041) (0.055)

H*Treated 0.088 -0.108 -0.016 -0.132 -0.118 0.049 0.052 0.043 -0.091
(0.128) (0.123) (0.097) (0.078)* (0.115) (0.151) (0.111) (0.104) (0.069)

N 452 452 452 452 452 452 452 452 452
R2 0.008 0.005 0.009 0.010 0.011 0.012 0.024 0.003 0.008

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 0.160 0.148 -0.032 0.021 -0.010 0.085 0.090 0.151 0.063
(0.069)** (0.090)* (0.093) (0.065) (0.076) (0.061) (0.060) (0.068)** (0.061)

H 0.003 0.068 -0.033 0.045 -0.098 0.039 0.033 0.000 0.000
(0.021) (0.074) (0.089) (0.080) (0.059)* (0.081) (0.049) (.) (.)

H*Treated -0.032 -0.135 0.180 0.065 0.127 -0.079 -0.101 -0.178 -0.278
(0.011)*** (0.109) (0.136) (0.069) (0.092) (0.078) (0.089) (0.074)** (0.163)*

N 452 452 452 452 452 452 452 452 452
R2 0.009 0.006 0.015 0.010 0.008 0.004 0.006 0.019 0.009

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Willingness to opt for a regional
language is a binary variable equal to 1 if the respondent is willing to opt for a regional language measured post intervention at the time of follow-up . H*Treated is the
immediate post-intervention heterogeneous treatment effect. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA32: Heterogeneity in impact on exam score percentage 2 months after implementation

H: HH assets Father Educ Mother Educ Competitiveness Raven First Division First Year HH Chores Career Goal Importance
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Treated 44.743 28.491 49.249 13.92 29.195 75.39 90.385 12.519 29.439
(29.495) (14.412)** (19.068)*** -24.799 -27.859 (29.284)** -65.341 (26.572) (25.791)

H 32.155 57.063 79.497 0.545 5.13 86.065 -128.417 -32.858 -4.021
(23.686) (35.337) (28.931)*** -16.084 -16.354 (33.392)*** (60.374)** (21.875) (20.938)

H*Treated -59.156 -35.994 -70.196 6.807 -29.102 -75.242 -83.721 7.302 -26.015
(39.626) (50.629) (36.008)* -29.338 -28.096 (38.599)* -64.243 (23.311) (33.63)

N 666 666 666 666 666 664 666 666 666
R2 0.01 0.017 0.03 0.003 0.005 0.027 0.189 0.01 0.007

H: Study Time Discuss HW Extraversion Agreeable. Conscient. Stable. Open. Stroop Error Stroop Time
(10) (11) (12) (13) (14) (15) (16) (17) (18)

Treated 4.722 45.809 11.375 31.842 18.205 20.005 14.958 44.815 -0.506
-45.091 -40.823 -19.291 -29.148 -20.526 -23.754 -20.824 -54.412 -30.086

H -0.444 -3.931 14.756 -3.434 -12.098 -40.784 44.368 0 0
-5.327 -16.106 -24.739 -25.624 -24.37 (17.077)** (17.560)** (.) (.)

H*Treated 3.608 -42.344 10.339 -34.979 -3.814 -3.281 4.121 -40.269 55.429
-10.045 -42.051 -45.722 -26.207 -17.427 -24.788 -30.749 -51.765 -49.736

N 666 666 666 666 666 666 666 666 666
R2 0.003 0.011 0.006 0.009 0.004 0.017 0.021 0.009 0.014

Note: Standard errors in parentheses. All errors are clustered at the college level. All regressions include college and enumerator fixed effects with errors clustered at the college level. Treated
is the immediate effect of our treatment post intervention. N refers to the sample size. Fixed effects include college and enumerator fixed effects. * p < 0.1, ** p < 0.05, *** p < 0.01
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OA8.4 Attrition

We test for differential attrition between the treatment and placebo group by coding a dummy variable for
whether individual i attrited for the follow-up survey and then test if attrition is significantly related to
baseline covariates of interest. A complete list of baseline covariates for which we test balance (between
treatment and control) is specified our preanalysis plan (Haroon et al., 2020).

We test balance by running the following regression:

ATTi = β0 + β1.xi + εi (10)

ATTi = β0 + β1.Ti + εi (11)

where ATTi is a dummy variable for whether individual i attrited between baseline and follow-up survey,
µc denote college fixed effects. All errors are clustered at the college level. The main hypothesis we
propose to test is that attrition is unrelated to baseline covariates and treatment status i.e. growth mindset
discussion has no effect; H0 : β1 = 0. A significant imbalance is detected when the p-value is smaller
than 0.10.

Results are given in Table OA33. We find that attrition varies by respondent age, occupation of parents,
ravens score, competitiveness, measures of past academic performance and whether the respondent dis-
cusses education goal with parents. Attrition does not vary by treatment status. The overall test of joint
significance i.e., F-statistic is 0.11 thereby implying a well balanced sample. However, we show robustness
of results in two ways (i) Table OA8.6, we show results for primary outcomes using the Lee (2009) bounds.
(ii) As discussed in section OA8, we also repeat all main estimations using ‘post-double-selection’ with
LASSO (see Belloni et al. (2014a) and Belloni et al. (2014b)), where we use all of the baseline covariates
specified in Haroon et al. (2020).
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Table OA33: Balance test for Attrition

N Mean Median S.Dev. p− value
(1) (2) (3) (4) (5)

Age (years) 366 19.37 19.00 1.62 0.08∗

Dummy: Enrolled in first year 366 0.36 0.00 0.48 0.19
Dummy: Single 366 0.96 1.00 0.20 0.35
Father’s education (years) 351 8.43 10.00 4.80 0.38
Dummy: Father is a business owner 366 0.25 0.00 0.44 0.20
Dummy: Father is a salaried worker 366 0.57 1.00 0.50 0.04∗∗

Mother’s education (years) 362 6.64 8.00 5.15 0.74
Dummy: Mother is a business owner 366 0.02 0.00 0.13 0.00∗∗∗

Dummy: Mother is a salaried worker 366 0.05 0.00 0.23 0.48
Average monthly household income (000’s) 258 35.56 25.00 33.09 0.27
Index: Household assets 366 0.00 0.30 1.39 0.59
Risk preferences (higher is more risk averse) 366 4.15 4.00 1.59 0.89
Ravens test score (out of 10) 366 4.08 4.00 2.11 0.03∗∗

Scale: Competitiveness (out of 75) 366 57.62 58.00 8.33 0.07∗

Dummy: Continue education after graduating 366 0.91 1.00 0.28 0.90
Dummy: Passed last degree in first division 363 0.72 1.00 0.45 0.06∗

Scale:Satisfaction with academic performance baseline 366 2.37 2.00 0.91 0.15
Daily hours studying at home in average week 366 2.99 3.00 2.07 0.52
Daily hours doing household chores in average week 366 6.28 7.00 5.99 0.24
Dummy: Discusses homework with parents 366 0.71 1.00 0.46 0.21
Dummy: Discusses education goals with parents 366 0.93 1.00 0.27 0.06∗

Dummy: Pursue paid job 366 0.92 1.00 0.27 0.30
Dummy: Have a role model 366 0.33 0.00 0.47 0.59
Dummy: Treatment 366 0.51 1.00 0.51 0.19
F-statistics 0.11
Note: Column (5) shows p-values from the balance test specified in equation 7. The cells show the coefficient on treatment
assignment when the variable in the row is regressed on the treatment assignment. Column (6) shows the p-values from a test of
baseline balance between the in-person and phone interview sample (’type’ of survey), from a regression of the variable in the
row on the type of interview. F-statistic explains the overall significance of the model- the null hypothesis is that all coefficients
on the independent variables are equal to zero. If the null is rejected, there is a well balanced sample. ***p < 0.01, **p <
0.05,*p < 0.1.
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OA8.5 Primary outcomes

Selection of controls using PDS Lasso

Table OA34: Robustness check: Immediate impact of treatment on primary outcomes, using PDS Lasso

(1) (2) (3) (4)
Grit Growth mindset Self efficacy Mindset Index

Treated -0.745 1.030 0.390 0.071
(0.552) (0.527)∗ (0.582) (0.122)

Mean 41.380 49.877 32.905 -0.000
N 366 366 366 366
Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include
college and enumerator fixed effects. Grit is measured using 12-item scale ranging from a 1 to 5-point Likert
scale measured post-intervention. Growth mindset is a scale constructed from the sum of 15 items on 1 to
6-point Likert scale measured post intervention. Self-efficacy is measured using 10-item scales on 1 to 4
Likert scale measured post intervention. Mindset Index is an Anderson index constructed from grit, growth
mindset and self-efficacy measured post intervention. Treated is the immediate effect of our treatment post
intervention. Controls are selected using PDS Lasso (Belloni et al., 2013). N refers to the sample size. ∗

p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table OA35: Robustness check: Long term impact of treatment on primary outcomes, using PDS Lasso

(1) (2) (3) (4) (5)
Grit Growth mindset Self efficacy Mindset Index Test scores

Treated -0.954 0.897 0.191 0.019 18.299
(0.591) (0.429)∗∗ (0.597) (0.113) (16.629)

Post -0.689 -2.753 0.047 -0.336 0.000
(0.374)∗ (0.802)∗∗∗ (0.511) (0.091)∗∗∗ (.)

T*Post 1.753 0.291 -0.219 0.172 0.000
(0.614)∗∗∗ (1.003) (0.560) (0.147) (.)

Mean 41.125 48.660 32.938 -0.143 259.633
N 666 666 666 666 333

Standard errors in parentheses

Controls are selected using PDS Lasso (Belloni et al., 2013). All errors are clustered at the college level.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Restrict sample to students who have received repeat intervention

Table OA36: Immediate impact of treatment on primary outcomes - robustness check using restricted
sample

(1) (2) (3) (4) (5) (6) (7) (8)
Grit Grit Growth Growth Self Self Mindset Mindset

mindset mindset efficacy efficacy Index Index
Treated -0.362 -0.207 0.502 0.182 0.620 0.788 0.072 0.069

(0.555) (0.517) (0.644) (0.642) (0.371)∗ (0.425)∗ (0.071) (0.065)
Mean 41.104 41.104 50.557 50.557 32.689 32.689 0.024 0.024
N 226 226 226 226 226 226 226 226
R2 0.001 0.000 0.001 0.000 0.004 0.006 0.001 0.001
Controls No No No No No No No No
FE No Yes No Yes No Yes No Yes
Note: Sample in this regression is restricted to the balanced sample of individuals who have received the repeat
intervention. Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include
college and enumerator fixed effects. Grit is measured using 12-item scale ranging from a 1 to 5-point Likert
scale measured post-intervention. Growth mindset is a scale constructed from the sum of 15 items on 1 to 6-
point Likert scale measured post intervention. Self-efficacy is measured using 10-item scales on 1 to 4 Likert
scale measured post intervention. Mindset Index is an Anderson index constructed from grit, growth mindset
and Self-efficacy measured post intervention. Treated is the immediate effect of our treatment post intervention.
N refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table OA37: Long term impact of treatment on primary outcomes

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Grit Grit Growth Growth Self Self Mindset Mindset Test Test
Grit Grit mindset mindset efficacy efficacy Index Index scores scores

Treated -0.362 -0.269 0.502 0.151 0.620 0.690 0.071 0.050 16.312 8.090
(0.555) (0.531) (0.644) (0.623) (0.371)∗ (0.360)∗ (0.070) (0.065) (17.940) (24.017)

Post -0.226 -0.226 -2.755 -2.755 0.066 0.066 -0.296 -0.296
(0.278) (0.278) (0.774)∗∗∗ (0.774)∗∗∗ (0.583) (0.583) (0.092)∗∗∗ (0.092)∗∗∗

T*Post 1.126 1.126 0.013 0.013 -0.533 -0.533 0.061 0.061
(0.568)∗∗ (0.568)∗∗ (0.674) (0.674) (0.724) (0.724) (0.103) (0.103)

Mean 40.991 40.991 49.179 49.179 32.722 32.722 0.000 0.000 241.534 241.534
N 452 452 452 452 452 452 452 452 225 225
R2 0.003 0.004 0.042 0.043 0.002 0.003 0.020 0.020 0.003 0.001

Controls No No No No No No No No No No
FE No Yes No Yes No Yes No Yes No Yes

Note: Sample in this regression is restricted to the balanced sample of individuals who have received the repeat intervention. Standard errors in parentheses.
All errors are clustered at the college level. Fixed effects include college and enumerator fixed effects. Grit is measured using 12-item scale ranging from
a 1 to 5-point Likert scale measured at the time of follow-up. Growth mindset is a scale constructed from the sum of 15 items on 1 to 6-point Likert scale
measured at the time of follow-up. Self-efficacy is measured using 10-item scales on 1 to 4 Likert scale measured at the time of follow-up. Mindset Index
is an Anderson index constructed from grit, growth mindset and Self-efficacy measured at the time of follow-up. Test scores are the scores of participants in
end-of-year exams which are not measured at the time of baseline. T*Post is the average treatment effect of our growth mindset intervention. N refers to the
sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Upper and Lower Bound estimates using Lee (2009)

Table OA38: Robustness of Impact on Primary Outcomes to Attrition

(1) (2) (3) (4) (5)
Grit Growth Mindset Self Efficacy Psych Index Test Score

Treated -1.027 1.192 0.058 0.071 17.085
(0.622)* (0.611)* (0.589) (0.07) (21.604)

Upper bound -0.011 1.842 1.201 0.182 22.134
(0.778) (0.810)** (0.714)* (0.135) (22.119)

Lower bound -1.519 0.261 -0.249 -0.072 -23.124
(0.811)* (0.865) (0.656) (0.135) (24.665)

N 366.000 366.000 366.000 366.000 363.000
Note: Standard errors in parentheses. All errors are clustered at the college level. Grit is measured using 12-
item scale ranging from a 1 to 5-point Likert scale measured at the time of follow-up. Growth mindset is a scale
constructed from the sum of 15 items on 1 to 6-point Likert scale measured at the time of follow-up. Self-efficacy
is measured using 10-item scales on 1 to 4 Likert scale measured at the time of follow-up. Mindset Index is an
Anderson index constructed from grit, growth mindset and Self-efficacy measured at the time of follow-up. Test
scores are the scores of participants in end-of-year exams which are not measured at the time of baseline. Treated
is the coefficient from our main tables. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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OA8.6 Secondary outcomes

Selection of controls using PDS Lasso

Table OA39: Immediate impact of treatment on secondary outcomes, using PDS Lasso

(1) (2) (3) (4) (5)
Importance of goal Will achieve goal Commitment to goal Modified goal Goal Index

Treated -0.065 -0.070 -0.084 -0.003 -0.057
(0.112) (0.091) (0.170) (0.024) (0.108)

Mean 8.648 7.883 8.330 0.687 -0.000
N 366 366 366 366 366

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include college and
enumerator fixed effects. Important academic goal is the importance academic goal for a respondent on a Likert scale from
1 to 10 measured post intervention at the time of baseline. Achieve academic goal is a response how likely a respondent
is likely to achieve her goal on a scale from 1 to 10 measured post intervention at the time of baseline. Commitment to
academic goal is respondentâĂŹs level of commitment to achieve goal ranked on a Likert scale from 0 to 10 measured post
intervention at the time of baseline. Willing to modify goal is a binary variable if a respondent is willing to change her
goal to SMART goals measured post intervention at the time of baseline. Goal Index is an Anderson Index created using
the above 4 variables measured post intervention at the time of baseline. Treated is the immediate effect of our treatment
post intervention. Controls are selected using PDS Lasso (Belloni et al., 2013). N refers to the sample size. ∗ p < 0.1, ∗∗

p < 0.05, ∗∗∗ p < 0.01
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Table OA40: Immediate impact of treatment on secondary outcomes, using PDS Lasso

(1) (2) (3) (4) (5)
Happiness Self discipline Self esteem Depression Mindset Index

Treated 0.471 -0.008 -0.630 0.677 -0.197
(0.798) (0.525) (0.282)∗∗ (0.582) (0.137)

Mean 19.821 34.858 12.755 7.840 -0.000
N 226 226 226 226 226

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed effects include
college and enumerator fixed effects. Happiness is measured using a 4-item scale ranging from a 1 to 7-
point Likert scale measured post intervention at the time of follow-up. Self-discipline is a 10-item scale,
each item is based on responses ranging from a 1 to 5-point Likert scale measured post intervention at
the time of follow-up. Self Esteem is a 10-item scale based on responses ranging from a 0 to 4-point
Likert scale measured post intervention at the time of follow-up. Depression is a 9-item scale based on
responses ranging from a 0 to 3 (point Likert scale measured post intervention at the time of follow-up.
Psychological well-being is an Anderson index using all variables above. Treated is the immediate effect
of our treatment post intervention. Controls are selected using PDS Lasso (Belloni et al., 2013). N refers
to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table OA41: Immediate impact of treatment on secondary outcomes, using PDS Lasso

(1) (2)
Willingness to Learn Willingness to Learn
Chinese Language Regional language

Treated 0.018 0.052
(0.050) (0.059)

Mean 0.774 0.415
N 226 226

Note: Standard errors in parentheses. All errors are clustered at the college level. Fixed
effects include college and enumerator fixed effects. Willingness to opt for a Chinese
language is a binary variable equal to 1 if the respondent is willing to opt for a Chinese
language measured post intervention at the time of follow-up. Willingness to opt for a
regional language is a binary variable equal to 1 if the respondent is willing to opt for
a regional language measured post intervention at the time of follow-up. Treated is the
immediate effect of our treatment post intervention. Controls are selected using PDS
Lasso (Belloni et al., 2013). N refers to the sample size. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗

p < 0.01
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Upper and Lower Bound estimates using Lee (2009)

Table OA42: Robustness of Impact on Secondary Outcomes to Attrition

(1) (2) (3) (4) (5)
Important Academic Achieve Academic Commitment to Willing to Goal

Goal Goal Academic Goal Modify Goal Index
Treated -0.065 -0.07 -0.084 -0.003 -0.057

(0.112) (0.091) (0.170) (0.024) (0.108)
Upper bound 0.042 0.273 0.078 0.045 0.118

(0.178) (0.188) (0.204) (0.062) (0.149)
Lower bound -0.247 -0.102 -0.230 -0.020 -0.133

(0.189) (0.224) (0.213) (0.054) (0.127)
N 366.000 366.000 366.000 366.000 366.000
Note: Standard errors in parentheses. All errors are clustered at the college level. Important academic goal is the importance
academic goal for a respondent on a Likert scale from 1 to 10 measured post intervention at the time of baseline. Achieve
academic goal is a response how likely a respondent is likely to achieve her goal on a scale from 1 to 10 measured post
intervention at the time of baseline. Commitment to academic goal is respondentâĂŹs level of commitment to achieve goal
ranked on a Likert scale from 0 to 10 measured post intervention at the time of baseline. Willing to modify goal is a binary
variable if a respondent is willing to change her goal to SMART goals measured post intervention at the time of baseline. Goal
Index is an Anderson Index created using the above 4 variables measured post intervention at the time of baseline. Treated is
the coefficient from our main tables. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table OA43: Robustness of Impact on Secondary Outcomes to Attrition

(1) (2) (3) (4) (5)
Happiness Self Self Depression Mindset

Discipline Esteem Index
Treated 0.471 -0.008 -0.630 0.677 -0.197

(0.798) (0.525) (0.282)âĹŮâĹŮ (0.582) (0.137)
Upper bound 1.119 1.038 -0.146 1.358 -0.008

(0.604)* (1.006) (0.469) (0.860) (0.176)
Lower bound -0.150 -1.040 -1.037 -0.256 -0.388

(0.643) (1.156) (0.471)** (0.736) (0.190)**
N 292.000 292.000 292.000 292.000 292.000
Note: Standard errors in parentheses. All errors are clustered at the college level. Happiness is
measured using a 4-item scale ranging from a 1 to 7-point Likert scale measured post intervention
at the time of follow-up. Self-discipline is a 10-item scale, each item is based on responses ranging
from a 1 to 5-point Likert scale measured post intervention at the time of follow-up. Self Esteem is a
10-item scale based on responses ranging from a 0 to 4-point Likert scale measured post intervention
at the time of follow-up. Depression is a 9-item scale based on responses ranging from a 0 to 3
(point Likert scale measured post intervention at the time of follow-up. Psychological well-being is
an Anderson index using variables the above variables. Treated is the coefficient from our main tables.
N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01

Table OA44: Robustness of Impact on Secondary Outcomes to Attrition

(1) (2)
Willingness to learn Willingness to learn
Chinese Language Regional Language

Treated 0.018 0.052
(0.05) (0.059)

Upper bound 0.087 0.092
(0.084) (0.079)

Lower bound 0.000 0.005
(0.065) (0.078)

N 292.000 292.000
Note: Standard errors in parentheses. All errors are clustered at the college level.
Willingness to opt for a Chinese language is a binary variable equal to 1 if the
respondent is willing to opt for a Chinese language measured post intervention at
the time of follow-up. Willingness to opt for a regional language is a binary vari-
able equal to 1 if the respondent is willing to opt for a regional language measured
post intervention at the time of follow-up. Treated is the coefficient from our main
tables. N refers to the sample size. * p < 0.1, ** p < 0.05, *** p < 0.01
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OA9 Supplementary Material: Goal Setting Activity
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