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I. INTRODUCTION 

A growing literature in psychology and economics shows that socio-emotional (or “non-cognitive”) 

skills play a key role in predicting education and labor market outcomes (Cipriano et al., 2023; Alan 

et al., 2019; Acosta and Muller, 2018; Kautz et al., 2015; Almlund et al., 2011; Borghans et al., 2008a, 

2008b; Heckman et al., 2006). Attributes related to the personality trait of conscientiousness, in 

particular, are strong predictors of such outcomes (Roberts et al., 2007; Levin et al., 2016; Heckman 

and Kautz, 2014; Stecher and Hamilton, 2014; Naemi et al., 2013; Tough, 2013; Willingham, 1985). 

Amongst these, grit – defined as the ability to sustain effort and interest towards long-term goals – 

has been found to be especially relevant for education and high achievement (Alan et al., 2019; 

Duckworth et al., 2007). 

Grit has a strong relationship with the Big Five personality domain of conscientiousness (Rob-

erts et al., 2005) but goes further.2 It has two distinct, albeit related, facets: (i) perseverance of effort 

(i.e. working towards challenging goals despite failure, adversity, or plateaus in progress), dubbed 

grit-perseverance; and (ii) consistency of interest (i.e. maintaining interest for long-term goals with-

out losing focus), dubbed grit-consistency-of-interest (Duckworth and Quinn, 2009; Duckworth et 

al., 2007, 2021). While conscientiousness leads a person to do what she is supposed to do, exercising 

self-control to avoid impulses and distractions (driven by the expectation of a short-term benefit), 

grit inclines an individual to pursue a challenging goal that requires sustained effort and enthusiasm 

over an extended period of time. 

In cross-sectional samples, grit is associated with various social and economic outcomes 

(Eskreis-Winkler et al., 2016, 2014; Kautz et al., 2015; Maddi et al., 2012; Duckworth et al., 2007). 

Adults who score high on grit make fewer career changes, progress further in their formal educa-

tion, and obtain higher GPAs, are more likely to graduate from high school and perform better in 

high-stakes student competitions (Eskreis-Winkler et al., 2014; Duckworth et al., 2007). 

Recent evidence suggests that grit is malleable through school-based interventions, as discussed 

in Hwang & Nam (2021), Alan et al. (2019), and Eskreis-Winkler et al. (2014). For example, Alan 

et al. (2019) evaluate a comprehensive intervention that cultivates grit amongst two independent 

 

2 This has led some authors to question whether grit is a distinctive skill from conscientiousness (e.g. Datu, 
2021, Credé et al., 2016; Rimfeld et al., 2016; Ivcevic and Brackett, 2014). See also Duckworth et al. (2021) 
for a recent contribution on the factor structure of grit and a discussion. We discuss the relationship between 
conscientiousness, grit, and its two facets in Section III. 
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samples of over 3,200 fourth-grade students across 52 schools (roughly half of which were treated) 

in Istanbul, Turkey. They find that treated students performed better on an incentivized real effort 

task that measures grit attributes, as well as in standardized tests of math and Turkish language, 

compared to students in a control condition. In other words, Alan et al. (2019) find that it is possible 

to change grit through school interventions, and changing grit can lead to changes in learning.3 

Given the importance of grit for individual success and its apparent malleability through 

school-based interventions, it is natural to consider it as a promising target of education policy. 

Nevertheless, not all interventions scale up well. Several interventions are effective when imple-

mented in smaller groups under strict quality control, but ineffective when they are offered univer-

sally under potentially less favorable conditions, so evaluations of scaled up version of programs 

that were effective at a smaller scale are of great academic and policy importance. Furthermore, 

evaluations of interventions at a large scale allow to learn about impacts across a wide range of 

people, in a way that is not possible with studies which do not cover the entire population. 

In this paper we examine the impacts of a grit intervention implemented experimentally in two 

thirds of (nearly) all middle schools of the Republic of North Macedonia, with the remaining third 

being used as the control group. To our knowledge, this is the first experimental evaluation of a 

nationwide school-based program (with nearly universal coverage) targeting socio-emotional skills 

of children. We ask whether improvements in students’ behaviors and academic achievement can 

be obtained through simple, inexpensive, easily implementable at-scale school-based grit interven-

tions and the extent to which these programs can help to reduce achievement gaps of disadvantaged 

students. Our study covers a total of 35,340 students in 352 schools across the entire country.4 This 

allows us not only to examine program impacts on a large scale, but also whether they differ across 

groups in the population, even ethnic minorities such as Roma students. Our study addresses recent 

 

3 A recent meta-analysis also found that grit overall and its two facets are correlated with academic achieve-
ment across different cultures (Lam and Zhou, 2022). There is an ongoing debate about focusing on culti-
vating grit in education, with some observers and practitioners arguing that it distracts from a focus on 
policies to reduce inequality in school resources which may lead to disadvantaged students receiving lower 
education quality. This debate is not inherent to grit and pertains more broadly to the question of how much 
focus schools should place on socio-emotional skills, and as such is beyond the scope of this paper. 

4 In contrast, nearly all RCTs in school contexts are based on sub-samples of the universe of schools and 
require school-level buy-in to participate. Assessed impacts could thus be specific to those schools who 
want or choose to participate, and not necessarily scale to all schools in a country. This raises questions 
about the external validity or scalability of results, although these concerns can be alleviated with proper 
designs (such as in the study by Alan et al., 2019). 
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calls in the economics literature to learn from evidence-based interventions that operate at a large 

scale (Gupta et al., 2021; List, 2022, 2024). 

Interventions focusing on non-academic skills, such as the grit intervention we study, are of 

particular interest since they may be especially effective at reaching the most disadvantaged students 

such as those from Roma origin. The achievement gap of these disadvantaged students may result 

in part from gaps in socio-emotional skills like in perseverance, patience, focus or aspirations (due, 

for example, to the absence of role models). There is hardly any evidence of effective interventions 

focusing primarily on cognitive skills of adolescents, while in contrast, several recent studies have 

shown that a focus on non-cognitive skills can have important impacts in the lives of disadvantaged 

teenagers (e.g., Grossman and Tierney, 1998, Blattman et al., 2017, Heller et al., 2017, Oreopoulos 

et al., 2017). 

We assess and contrast the effectiveness of two different modes of delivery of our intervention: 

(i) a modality with student self-paced learning (low intensity); and (ii) a modality where teachers are 

directly responsible for delivering the curriculum in a classroom setting (higher intensity). Both 

modalities are easily transportable to other settings, even in low resource contexts. One relevant 

difference between these two modalities is that the self-paced modality does not require teacher 

training, and thus is cheaper and easier to implement, but at the same time could be potentially less 

effective considering the key role of teacher-student interactions in learning new skills. 

We also innovate by developing and delivering a curriculum that, besides influencing student 

beliefs about the malleability of their abilities (as in a standard grit intervention), motivates them to 

develop them by adopting the tenets of deliberate practice (Ericsson, 2008; Ericsson et al., 1993), 

which has been shown to be a mediator between grit and performance (Duckworth et al., 2014, 

2011). In other words, our intervention not only teaches students about grit, but also demonstrates 

practical strategies to cultivate it. We expect this two-pronged approach to be more impactful to 

cultivate grit. 

Finally, our nationwide data is large enough to allow us to investigate how impacts vary across 

different groups, including among minorities such as Roma students. The Roma are a subject of 

intense social policy attention in many countries and development organizations. They are the larg-

est ethnic minority in Europe (10-12 million), and they often live in extreme poverty and are socially 

excluded. Roma students have poorer educational outcomes than non-Roma students (Gatti et al., 

2016, Kertesi and Kezdi, 2011). An intervention that is able to remedy achievement gaps of such 

an extremely disadvantaged group would be remarkable. To date, it has been difficult to find large 
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scale interventions that have important positive impacts on the most socially excluded populations, 

such as the Roma. 

The intervention we study took place in the Spring of 2016, when all middle schools in North 

Macedonia were randomly allocated to receive one of the two grit-building treatments (i.e. low or 

high intensity) or to be part of a control condition. In the higher-intensity treatment, both students 

and teachers were exposed to the intervention and teachers were specifically trained to deliver the 

curriculum to their students. All sixth and seventh grade students in treated schools in North Mac-

edonia received the grit curriculum. Students in control schools had no exposure to the curriculum. 

To evaluate the impacts of the intervention, we measured students’ grit and related socio-emotional 

skills using our own student surveys, and utilize data on student educational achievement from 

official school records tracking students’ school grades up to one year post-treatment. The combi-

nation of a nationwide intervention and access to administrative records allows us to assess the 

impacts of the interventions for different ethnic groups, in particular the Roma, for which infor-

mation is typically hard to collect and rarely available with larger samples. 

The curriculum of the intervention is firmly rooted in psychological research on grit and related 

constructs, and consists of a set of lessons and materials that teaches and motivates students to: (i) 

adopt beliefs that their ability is malleable, can be improved through effort and practice, and stress 

that achievement is not determined solely by immutable characteristics such as talent, gender, or 

ethnicity (Yeager & Dweck, 2020; Yeager & Dweck, 2012; Dweck, 1999); and (ii) implement delib-

erate practice – to identify stretch goals, seek feedback, concentrate, and repeat until mastery (Erics-

son, 2008; Ericsson et al., 1993). The intervention is also designed to counter negative stereotypes 

surrounding gender and ethnicity by providing positive role models and counter-stereotypical ex-

amples throughout the intervention materials. 

We find that, relative to students in the control group, treated students showed much higher 

levels of deliberate practice and moderately higher grit-perseverance and academic motivation. Im-

pacts were larger in the higher-intensity treatment that involves teachers directly in the delivery of 

the curriculum, compared to the self-learning modality of our intervention. 

Moreover, while we find only small average impacts on GPAs in the high-intensity, teacher-

delivered modality, large impacts can be observed for Roma students, which grow over time, reach-

ing up to 28% SD a year post-treatment. These GPA gains represent 18% of the pre-intervention 
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achievement gap between Roma and Macedonian students. This is remarkable given that our in-

tervention was not particularly intensive, consisting of only one session a week for 5 weeks, and 

ended over a year before some of these impacts were measured. 

We also find that, relative to students in the control group, exposed students scored lower on 

the overall grit scale. This is driven by a negative impact of the intervention on the consistency-of-

interest facet of grit. The impact of the program on the perseverance-of-effort facet is positive. 

This result might indicate that an unintended consequence of the intervention was to lower stu-

dents’ disposition to maintain goal-interest for longer periods of time. However, we present evi-

dence that this result could be driven instead by systematic errors in students’ responses to the grit-

interest questions (which were negatively phrased) in the grit scale. Finally, there is no evidence 

that the intervention had significant effects on other measures of socio-emotional skills covering 

aspects of conscientiousness or self-regulation: frustration reaction, motivation for achievement, 

student perceptions of teachers’ mindset, or locus of control. 

While our measures of grit and related socio-emotional skills are self-reported, those related to 

academic achievement (GPAs) are not. The fact that we observe persistent impacts on GPAs alle-

viates concerns that the estimated impacts on socio-emotional skills could be driven solely by 

changes in reporting or measurement issues, and not changes in actual behaviors. In fact, our main 

conclusions about the overall impacts of the intervention on behaviors and attitudes (which are 

based on the entire battery of survey items) and on student achievement (which is immune to self-

report biases since they are based on administrative records) hold under several robustness checks. 

The stronger impacts on the academic achievement of minority disadvantaged students mirror 

findings from other educational interventions (cf. Yeager et al., 2019; Sisk et al., 2018; Paunesku et 

al., 2015; Cohen et al., 2009; Hulleman and Harackiewicz, 2009; Wilson and Linville, 1982).5 Our 

intervention adds to this body of research by showing that educational interventions that cultivate 

socio-emotional skills such as grit could reduce educational inequalities (Liu et al., 2021; Outes-

Leon et al., 2020; Broda et al., 2018; Walton and Wilson, 2018; Inzlicht and Schmader, 2008). Not-

withstanding the need for policies that tackle the socio-economic root causes of inequality, such 

 

5 Disadvantaged students, whether by income, gender, race, or ethnicity, often experience higher-than-aver-
age challenges and stress in academic settings compared to their peers (Schmader, 2010; Beilock et al., 2007; 
Murphy et al., 2007; Ben-Zeev et al., 2005; Steele and Aronson, 1995). As a result, for example, the decline 
in grades that is generally found for all students in transition periods (which, in our case, is the start of sixth 
grade in middle school) is more pronounced for students from disadvantaged backgrounds (Gutman et al., 
2013). 
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interventions may empower and propel disadvantaged students to persist through the setbacks that 

are inherent to achieving academic success. 

II. THE INTERVENTION 

The intervention we study covered all public schools in North Macedonia with Macedonian and 

Albanian language of instruction, with sixth and seventh-grade classrooms, and with at least five 

students in each single-level classroom. This amounts to a total of 35,340 students in 1,780 class-

rooms, 352 schools, and 80 municipalities across the entire country, 93 percent of the total student 

population for these grades.6  The five-weeks intervention was delivered nationwide to this student 

population during the third quarter of the school year 2015/2016 (February to April 2016). 

The objective of the intervention was to cultivate grit amongst sixth and seventh-grade students 

(11 to 14 years old). Past research highlights the long-term benefits of interventions focused on 

this age group. In early adolescence, motivated behaviors have been shown to have long-term ef-

fects on outcomes such as high-school retention, college enrollment, or workforce earnings 

(Heckman et al., 2014; Benner and Graham, 2011; Crosnoe, 2011; Allensworth and Easton, 2005). 

Our intervention consists of a curriculum of five, one-hour long, consecutive lessons delivered 

weekly that teaches students the tenets of deliberate practice (Ericsson, 2008; Ericsson et al., 1993), 

and how these can be applied to more effective ways of studying.7 Each of the five lessons builds 

on the previous one, starting by recapping what had been learned in the previous lesson, followed 

by the introduction of new concepts and an example of their application, and ending with a prac-

tical hands-on activity.8 The lessons were delivered as a component of an existing “Life Skills” 

curriculum in North Macedonia, which is part of the activities headteachers implement during the 

 

6 About 98% of children in North Macedonia attend public education, which is compulsory until ninth grade 
and provided free of charge. The country has 84 municipalities, 4 were excluded due to lack of schools. Out 
of the total 416 schools 64 schools (15%) were excluded before the start of the intervention for the following 
reasons: using a different language of instruction (5), being “special schools” (8), having less than five stu-
dents in the classes targeted (31), and not having single-level classrooms (20). 

7 Appendix A.IV includes more information about our intervention. The full set of intervention materials 
is available upon request. 

8 Three additional sessions took place: one week before and one week after the intervention to collect base-
line and endline surveys, and another two weeks after to collect additional behavioural measures of grit-
related outcomes. The latter measures aimed to capture three out of the four dimensions of deliberate prac-
tice. The results of these additional outcomes, however, are not included in this paper, given concerns about 
their reliability due to systematic errors and attrition during the post-intervention data collection. 



 

7 

 

Monday morning “class hour”, i.e. the first hour they have each week with their class.9 The inter-

vention’s lessons were integrated in this curriculum in such a way as to have a similar structure and 

format.10 

Specifically, students learn how to: (i) identify stretch goals, (ii) concentrate, (iii) seek feedback, 

and (iv) reflect, refine, and repeat until mastery. They learn how to set stretch goals and what it 

means to choose a challenge, for example by focusing on problems that may be difficult at first or 

revising their work to constantly improve it. Students are also stimulated to find ways to focus by 

consciously avoiding distractions. They are encouraged to get feedback by checking how they do 

on tasks, finding out what they got right and wrong, and importantly, how they can do better next 

time. Finally, they are prompted to reflect on how their tasks went, refine what they did, and then 

repeat them to fix mistakes and improve. They are taught that, by repeated application of these 

steps, they can get better and better at school and beyond. To address students’ expectancies of 

success, the materials across the five lessons underscore that characteristics such as innate talent, 

gender, or ethnicity do not pre-determine an individual’s performance, including academic achieve-

ment. To address students’ values (i.e. subjective values attached to success), the materials stressed 

the important role that academic achievement plays in later-life outcomes. By raising both expec-

tancies and values associated with deliberate practice, we hypothesized that students would take up 

and apply this form of practice. 

Our intervention comprised two treatment arms to allow us to assess and contrast the effec-

tiveness of different modes of delivery. These two arms were contrasted with a control group that 

received lessons from the existing “Life Skills” curriculum or did other school-related activities, as 

it was customary, at the discretion of the headteacher. Teachers in the treatment arms were notified 

of the intervention and their expected role in it by the Ministry of Education and Science in North 

Macedonia and the school administration. 

Treatment 1: “Self-Learning” (Low Intensity) consisted of the five lessons organized in weekly book-

lets that were distributed to students each week to work through on their own during class time. 

 

9 The headteacher can be a teacher in any subject and is assigned by the school at the start of the academic 
year as the main focal point teacher for the class, for both students and parents. This teacher only teaches 
one subject to the students, in addition to the Monday morning “class hour”. 

10 The “Life Skills” curriculum is a multi-topic curriculum covering the topics of (i) Personal Development, 
(ii) Social Relationships, (iii) Relationship with the Environment, and (iv) Civic Responsibilities. These topics 
comprise eight to ten sub-topics each. Teachers can choose from any of them to cover during their lessons 
with students. All lessons in this curriculum include an introduction to the topic, a practical exercise, and a 
final reflection activity, similar to our intervention. 
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The lessons were paper-based and self-contained, each organized so that students would take up 

to one school hour to go over the materials. Each lesson had a specific student workbook with 

didactic slides, which are interspersed with activity prompts, engaging images, and exercises to 

practice content. Workbooks included a take-away self-evaluation for students to assess how suc-

cessful they were in implementing the lesson of the week (which served as a reinforcement). Teach-

ers were only asked to distribute the materials, answer questions for clarification, and exercise reg-

ular classroom management. They were given only generic information about the materials. Each 

week’s material came in prepared packages for the classroom, including a one-page teacher guide 

with the basic instructions for the hour (e.g. distribution and collection of materials as well as space 

to report any unusual issue affecting the class during that hour, if any), stickers to label the materials 

with individual student’s IDs, and instructions for storage. Teachers also received a form to report 

any class disruptions (e.g. fire alarm). 

Treatment 2: “Teacher Delivery” (Higher Intensity) had the same content as the first but relied on 

headteachers to deliver the lessons. It included a one-day teacher training session about a month 

prior to the start of our intervention. During this training, teachers received teacher-specific mate-

rials to familiarize themselves with the concepts included in the lessons and a detailed lesson plan 

with instructions for each of the five weeks of lessons they were expected to deliver. Students 

received weekly activity booklets, which were the same in content as in the low-intensity treatment 

but without the self-paced guidance elements. As in the low-intensity treatment, prepared packages 

of materials and labels were given to the teachers together with a form to document how the lessons 

went.11 

III. DATA 

We measured students’ grit and related socio-emotional skills using our own survey data and GPAs 

using administrative data from official school records.12 We have two categories of outcomes: 

(1) Socio-emotional skills, which included (i) deliberate practice beliefs and (ii) the Short Grit Scale 

(Duckworth and Quinn, 2009), the main outcomes targeted by our intervention; (iii) a measure 

of frustration reaction (Peters et al., 1980); (iv) the Motivational Frameworks Questionnaire 

 

11 In reviewing these forms, we found no evidence of reported issues that could have systematically affected 
the implementation of our intervention in either treatment arm. 

12 The RCT was registered as AEARCTR-0002094 (Arias et al., 2017) and has IRB approval by the Univer-
sity of Pennsylvania. 
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(adapted from Gunderson et al., (2013) and Kinlaw and Kurtz-Costes (2007)); (v) a student 

assessment of teacher’s mindsets (adapted from Haimovitz and Dweck, (2016) and Friedel et 

al., (2007)); and (vi) locus of control (Skinner et al., 1990). All outcomes were measured using 

validated self-report scales, which were adapted to children in North Macedonia and translated 

(back and forth) to Macedonian and Albanian languages. 

(2) Academic achievement, measured by GPAs in three main subjects -math, first language (either 

Macedonian or Albanian), and English- at different points in time. These are available in the 

short-term, i.e. immediately after the intervention in the fourth quarter of the school year 

2015/2016; in the medium-term, i.e. half a year later in the first semester of the school year 

2016/2017; and in the longer-term, i.e. one year later in the second semester of the school year 

2016/2017. In North Macedonia, school grades are recorded on a one-to-five scale, where one 

is the lowest and five is the highest attainable grade. 

A. Survey Data 

We used baseline and endline surveys to collect data on student basic demographic (e.g., age, 

gender, ethnicity, which were also collected via administrative data) and socio-economic character-

istics (e.g., parental education, household assets) and socioemotional skills. The survey question-

naires were filled out by students themselves.13 

The questionnaire items on deliberate practice beliefs asked students about the key elements of 

deliberate practice targeted by our intervention, namely how important they believe it is to (while 

studying): (i) put greater effort into yet unknown material; (ii) concentrate solely on studying; (iii) 

seek feedback from parents and teachers; and (iv) review the material several times until they are 

certain to have absorbed it. We combine their responses into a summary score of deliberate practice 

beliefs. 

We measured grit using the eight-item Short Grit Scale (Duckworth and Quinn, 2009). Grit 

scores are computed both for the overall measure and for each of its two facets (i.e. perseverance 

of effort and consistency of interest).14 Frustration reaction uses Peters et al., (1980) 3-item equally 

 

13 The survey instruments are available upon request. The questionnaire includes also questions on aspira-
tions and perceptions of the value of education. 

14 The literature reports a correlation between grit and conscientiousness of about 0.8, leading some authors 
to argue that grit and conscientiousness are not distinct skills (Datu, 2021, Credé et al., 2016; Rimfeld et al., 
2016; Ivcevic and Brackett, 2014). However, the literature also reports a high variance in the strength of 
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weighted scale, framed around homework. The motivational frameworks metric includes a battery 

of six items, three on children's beliefs about intelligence and academic abilities and three on pref-

erence for easy tasks (Gunderson et al., 2013), adapted to common class subjects for children in 

North Macedonia. For locus of control, we use the five items control beliefs from Skinner et al. 

(1990) that prompt children to assess the extent to which they are able to induce positive and 

prevent negative outcomes in the school sphere. We adapt the student assessment of teacher’s 

mindsets (Haimovitz and Dweck, 2016; Friedel et al., 2007) to capture the perceived value that 

teachers assigned to effort, learning, intelligence, as well as gender bias. 

All questions solicit responses following a five-point Likert scale (from ‘not at all’ to ‘really a 

lot’). Students are asked whether certain attitudes and behaviors are desirable or reflect how they 

see themselves and how they behave. In order to minimize the possibility of acquiescence bias –

that students mechanically respond to items with agreement/affirmation without reflecting on their 

content, some statements in the scales were negatively phrased and required reverse coding. Scales 

were separated into eight groups, each clearly marked and containing an introduction to be read. 

We followed best practices in the adaptation of all scales to the local context. Scales were trans-

lated into Macedonian and Albanian and back into English to ensure appropriate wording of items. 

Moreover, qualitative cognitive interviewing about the interpretation of items using focus group 

discussions of students was implemented during a pilot phase. Finally, the Short Grit and Deliber-

ate Practice beliefs scales were pre-piloted with a small random set of students in the targeted age 

group, none of which indicated any issues. 

In addition to the scores for individual scales corresponding to different attitudes and behav-

iors, we also construct an overall index incorporating information from all the scales. The socio-

emotional skills index (“S/E Skills Index”) combines all measures discussed above. Following An-

derson (2008), we constructed this index by (i) switching the sign of the variables included in the 

index (if needed), so that a positive direction always indicates a “better” outcome; (ii) standardizing 

each variable (to have mean zero and standard deviation one, i.e. z-scores); (iii) averaging the stand-

ardized variables using appropriate weights (i.e. the inverse of the variance-covariance matrix of 

the standardized variables) to ensure that highly correlated items receive less weight while items 

that are uncorrelated and hence represent new information receive more; and (iv) computing z-

 

correlations (between 0.4 and 0.7). Moreover, the consistency-of-interest facet of grit appears to be a distinct 
construct from conscientiousness (Schmidt et al., 2017, 2020; Eskreis-Winkler et al., 2014), and some au-
thors argue that this renders grit a distinct construct overall (Jachimowicz et al., 2018). 
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scores of the resulting overall index. All our results are robust to using alternative methods to 

construct scores for the individual scales from the items, as well as for the overall index, these 

results are presented in Appendix III. 

B. Administrative Records 

Our measures of student academic achievement are Grade Point Averages (GPAs) obtained 

from administrative data from official school records held by the Ministry of Education and Science 

in North Macedonia. Unfortunately, standardized tests for the relevant academic years were not 

available in the country at the time of our intervention. We use all grades given to the students 

during the school years 2015/2016 and 2016/2017, i.e. the year in which the intervention took 

place and the year after, respectively. Since our intervention targeted both sixth and seventh-grade 

students, we focus on the set of core subjects that are common to both sixth and seventh-grade 

students: math, English, and first language (which can be either Macedonian or Albanian, depend-

ing on the school’s language of instruction). Grades are available for all students in North Mace-

donia, even those for whom, as discussed below, we have missing survey data. 

An often-cited concern with the use of GPAs to assess educational interventions is that these 

may not be comparable across students in different classrooms and schools. Student grades are 

often based on classroom specific assessments and may be influenced by reporting biases such as 

variation in teachers’ judgements or standards (some teachers may be easier graders than others), 

grade inflation, or teachers grading on a curve. However, these factors would not lead to systematic 

biases in our results to the extent that they were balanced across treatment and control groups with 

randomization. It could be, though, that teachers exposed to our intervention (especially those in 

the higher-intensity treatment) may have shifted their grading standards, particularly for disadvan-

taged groups, as a result of having been exposed to the intervention materials but without any actual 

impact on students’ academic achievement. Only headteachers were “treated” and they typically 

teach only one subject, not necessarily corresponding to the subjects we used to construct GPAs. 

As discussed further below, this and our robustness analysis reassures us that it is unlikely that our 

results are an artifact of changes in teachers’ grading behavior. Finally, when calculating GPAs, we 

use all recorded grades, which in North Macedonia includes both written and oral tests grades.15 

Depending on the subject and level (i.e. sixth or seventh), students may differ in the number of 

 

15 The type of exam or test (i.e. whether written or oral) receives equal weight for students’ GPAs at the end 
of the school year. We conducted sensitivity analyses with respect to oral and written grades separately, but 
these did not result in qualitatively different findings. The results are available upon request. 
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exams or tests they take, in the number of grades they receive, as well as in the share of these that 

comes from either written or oral tests. Such differences are unlikely to cause bias to the extent 

that these were balanced across treatment and control groups due to randomization. 

There are also advantages of using GPAs. It is now well-documented in the literature that while 

standardized achievement tests provide reliable measures and normalized comparisons of student 

learning, they are also incomplete measures of the value added of schools (and teachers). In partic-

ular, course grades and GPAs are better at capturing the development of socio-emotional skills that 

are important for students’ long-term education and labor market outcomes. The literature has 

found that the evaluation of the value added of schools, teachers, and educational programs can 

fruitfully use course grades and GPAs to account for these skills that are not well-captured by 

standardized test scores (Petek and Pope, 2023; Kraft, 2019; Jackson and Kirabo, 2018; Almlund 

et al., 2011). Consistent with this, in Appendix I we show that the main survey-based measures of 

socio-emotional skills we use exhibit modest (0.3 to 0.5) positive correlations with GPAs. 

GPAs allow us to study the impacts of our intervention on student achievement, including both 

the academic and non-academic components, over time. We classify GPAs into either pre-treat-

ment or post-treatment, depending on the date when they were recorded.16 The pre-treatment GPA 

is calculated over the entire academic year 2015/2016, right up to the beginning of the intervention. 

The first post-treatment GPAs (which we call short-term GPAs) are calculated over the fourth quar-

ter of the school year 2015/2016, the medium-term over the first and second quarter of the school 

year 2016/2017) and long-term GPAs over the third and fourth quarter of the school year 

2016/2017.17 As with our skills measures, we standardize GPAs to have mean zero and standard 

deviation one (i.e. z-scores). 

C. Balance 

Table I shows summary statistics and balancing properties for all socio-emotional skills, GPAs, 

as well as students’ demographic and socio-economic characteristics at baseline and by treatment 

assignment group. These correspond to the subset of students with non-missing information on  

 

16 The administrative data do not include the precise dates when exams or tests were taken, but only the 
dates when the resulting grades were recorded. Qualitative information obtained from school administrators 
during and after implementation indicated that such time gaps in grade recording are not significant. While 
this may induce some bias in our estimates, we believe that if at all present, it is quantitatively very small. 

17 More precisely, as the intervention was implemented between February 15 and March 21, 2016, the first 
post-treatment GPAs are calculated over the period from March 22 to August 31, 2016, corresponding to 
the fourth quarter of the school year 2016/2017. 
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each of the respective outcomes and control variables used to obtain the main results of our anal-

ysis. 

TABLE I: SUMMARY STATISTICS AND BALANCING PROPERTIES 

 Group T-Test  

 Control Treatment 1 Treatment 2 Difference Difference  
  (1) (2) (3) (2) - (1) (3) - (1) N 

Panel A: Outcomes at Baseline 
 

 
  

 

Deliberate 
Practice Beliefs 

16.478 
(2.492) 

16.486 
(2.562) 

16.623 
(2.480) 

0.007 0.145* 24,276 

Grit 29.484 
(4.070) 

29.501 
(4.043) 

29.338 
(4.090) 

0.017 -0.146 21,925 

Frustration  
Reaction 

10.966 
(2.530) 

11.005 
(2.537) 

10.954 
(2.543) 

0.039 -0.012 23,832 

Motivational 
Frameworks 

20.640 
(2.969) 

20.686 
(2.990) 

20.747 
(2.881) 

0.046 0.107 23,909 

Teacher  
Mindset 

23.352 
(3.489) 

23.658 
(3.463) 

23.621 
(3.450) 

0.306 0.270 22,605 

Locus of  
Control 

17.457 
(2.424) 

17.420 
(2.487) 

17.499 
(2.431) 

-0.037 0.042 23,724 

S/E Skills 
Index 

0.007 
(0.629) 

0.017 
(0.654) 

0.028 
(0.633) 

0.010 0.021 25,054 

GPA 
  

3.324 
(1.150) 

3.304 
(1.141) 

3.311 
(1.157) 

-0.019 -0.012 33,454 

Panel B: Controls at Baseline     

Age 12.475 
(0.572) 

12.481 
(0.570) 

12.488 
(0.571) 

0.006 0.014 33,454 

Female 0.484 
(0.500) 

0.481 
(0.500) 

0.487 
(0.500) 

-0.003 0.004 33,454 

Sixth Grader 0.501 
(0.500) 

0.495 
(0.500) 

0.488 
(0.500) 

-0.006 -0.014 33,454 

Macedonian 0.554 
(0.497) 

0.605 
(0.489) 

0.590 
(0.492) 

0.052 0.037 33,454 

Albanian 0.371 
(0.483) 

0.321 
(0.467) 

0.328 
(0.470) 

-0.050 -0.043 33,454 

Roma 0.038 
(0.192) 

0.024 
(0.153) 

0.042 
(0.201) 

-0.014 0.004 33,454 

Other  
Ethnicity 

0.037 
(0.190) 

0.050 
(0.218) 

0.039 
(0.195) 

0.013 0.002 33,454 

TV at Home 0.946 
(0.227) 

 0.935 
(0.247) 

 -0.011 17,671 

PC at Home 0.945 
(0.227) 

 0.942 
(0.233) 

 -0.003 18,058 

Car at Home 0.854 
(0.353) 

 0.860 
(0.347) 

 0.006 17,392 

Family Goes 
on Vacation 

0.693 
(0.461) 

 0.676 
(0.468) 

 -0.017 16,348 
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Mother Lives 
at Home 

0.958 
(0.201) 

 0.950 
(0.218) 

 -0.008* 18,498 

Father Lives  
at Home 

0.933 
(0.250) 

 0.924 
(0.265) 

 -0.009* 18,302 

Mother College 
Educated 

0.264 
(0.441) 

 0.276 
(0.447) 

 0.012 18,318 

Father College 
Educated 

0.256 
(0.437) 

 0.263 
(0.440) 

 0.007 18,162 

Notes: Standard deviations in parentheses. T-tests with robust standard errors clustered at the school level. 
Subset of students with non-missing information on all outcomes and covariates. All figures are rounded 
to three decimal places. 

 

Table I Panel A shows students’ socio-emotional skills derived from our own surveys and 

GPAs computed from official school records. Panel B shows students’ demographic and socio-

economic characteristics, taken from survey and administrative data. We find that pre-treatment 

outcomes and controls are generally well-balanced between groups; the only exception are students 

in our second treatment group who score slightly higher in terms of deliberate practice beliefs pre-

treatment. However, this difference is small. 

The number of observations varies across variables: it is highest for GPAs taken from the 

administrative data and lowest for demographic and socio-economic characteristics collected from 

our own surveys. This difference arises mainly due to some surveys not having been returned, being 

unreadable, or having only partially been filled out. Section V.C.1 discusses attrition issues and the 

robustness of our results to survey non-response and attrition. Appendix III shows the balance 

tables and analysis using a restricted sample of students for whom we have a complete set of data 

for all variables. 

Our analysis places a special focus on the impact on Roma students since they are a particularly 

disadvantaged minority group. The Roma (who make up about 3% of the population in North 

Macedonia) are socially and economically marginalized, and subject to discrimination in many areas, 

notably in education (UNICEF, 2022; Robayo-Abril and Millan, 2019; Gatti et al., 2016). Roma 

children typically lag significantly behind Macedonian children in terms of academic achievement. 

This is corroborated in our data: Appendix Table A.I.1 replicates Table I, showing pre-treatment 

outcomes by ethnicity, including grit and its two facets, related socio-emotional skills, our S/E 

Skills Index, and GPAs. The pre-intervention gaps in our S/E skills index and GPAs between 

Roma and Macedonian students are about 0.50 SD and 1.30 SD, respectively. 
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IV. RESEARCH DESIGN AND EMPIRICAL MODEL 

Our intervention was implemented as a cluster-stratified randomized controlled trial. The unit of 

randomization was the school, to lessen the probability of contamination from students in either 

of our two treatment groups to those in our control group. With equal probability, all schools in 

the country (and all sixth and seventh-grade students therein) were allocated to either one of our 

two treatment groups or to our control group. To achieve a balance of groups at a regional level 

and hence national representativeness, we further stratified the randomization by municipality. 

With few exceptions, this ensured that there was an equal number of treatment and control schools 

within each municipality. 

We regress each outcome (e.g. our S/E skills or GPAs) on its pre-treatment value alongside 

dummies for each treatment group, covariates, and municipality fixed effects: 

𝑦𝑖𝑡 = 𝛽0 + 𝛽1 𝑇1 + 𝛽2 𝑇2 + 𝛽3
′𝑋𝑖𝑡 +∑ 𝛿𝑘

4

𝑘=1
𝑦𝑖𝑡−1
𝑘 + 𝜇𝑚 + 𝜀𝑖𝑡   (1) 

where yit is the outcome of student i at time t={0, 1}; T1 and T2 are binary indicators that equal one 

if the student belongs to the first (self-learning) and second (teacher delivery) treatment group, 

respectively, and zero if they belong to the control group; Xit is a vector of controls, including age, 

gender, school year (i.e. whether the student is in sixth or seventh grade), and ethnicity (i.e. whether 

the student is Macedonian, Albanian, Roma, or belongs to any other ethnicity). For each outcome,  

we control for a fourth-order polynomial in pre-treatment measures of the outcome, which we 

found yields a better model fit compared to a linear term.18 Finally, to account for the impact eval-

uation design as a cluster-stratified randomized controlled trial, we use robust standard errors clus-

tered at the school level while controlling for a full set of municipality fixed effects μm. All pre-

treatment and post-treatment outcomes are standardized with mean zero and standard deviation 

one (based on the control group’s mean and standard deviation) to make outcomes comparable in 

terms of effect size. 

The coefficients of interest are 𝛽1  and 𝛽2  for each respective outcome. Because of randomi-

zation, full eligibility, and full compliance (recall that schooling up to grade nine is compulsory in 

 

18 Our results are robust to excluding these controls. Moreover, they are, with few exceptions, robust to the 
exclusion of pre-treatment outcomes as controls; if anything, effect sizes become slightly stronger in this 
case, though somewhat less precisely estimated. These and other robustness results are available upon re-
quest. 
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North Macedonia), these coefficients measure the average treatment effects of each of the experi-

mental conditions, in a large representative sample (for GPAs nearly the entire population) of sixth 

and seventh grade students in North Macedonia. 

We also analyze whether the intervention had heterogeneous impacts by gender and ethnicity, 

as well as across the pre-treatment distribution of academic achievement. As noted, some studies 

of psychological interventions have found larger impacts for students that are at a relative disad-

vantage or at risk due to psychological barriers such as stereotype threat rooted in socio-economic 

differences between groups (cf. Good et al., 2003; Cohen et al., 2009; and Yeager and Dweck, 

2012). One might expect improvements in grit, other related socio-emotional skills, and academic 

achievement to be stronger amongst some student sub-groups, namely girls or ethnic-minority stu-

dents such as Roma, or students with lower socio-emotional skills and who are lower-performing 

at the outset. We also hypothesize heterogeneous impacts across our two treatment groups. Spe-

cifically, we expect the teacher-delivered lessons to show larger impacts than student self-learning 

given that teachers’ exposure to the content of the intervention could be reflected in their regular 

teaching practices in the classroom and lead to a higher intensity treatment. 

V. RESULTS 

A. Impacts on Socio-Emotional Skills 

We first look at the socio-emotional skills directly targeted by our intervention: deliberate prac-

tice beliefs and grit. We then examine impacts on other socio-emotional skills that could also po-

tentially be affected by the intervention (and which were listed as subject of analysis in the pre-

registration of the trial): frustration reaction, achievement motivation, locus of control, and per-

ceived teachers mindset. We examine average treatment effects as well as heterogeneous effects by 

gender, ethnicity, and the levels of pre-treatment outcomes. These impacts are measured immedi-

ately after the intervention, i.e. in the fourth quarter of the school year 2015/2016. Since we are 

examining multiple (eight) outcomes, we present p-values for the test of whether the coefficients 

are equal to zero (labelled Stepdown P-Values in the table), adjusting for multiple hypotheses test-

ing using the procedure developed in Romano and Wolf (2004). 

Table II shows impacts (effect sizes) of the two intervention arms (self-learning, and teacher 

delivery) on deliberate practice beliefs and grit. The largest impacts of the intervention are on de-

liberate practice, indicating that it successfully changed students’ beliefs about the importance of 

exercising deliberate practice while studying. Both treatment arms improved students’ beliefs but, 
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consistent with our initial hypothesis, the point estimates are significantly larger when teachers 

delivered the curriculum (about +23% SD) compared to student self-learning (about +15% SD). 

We can reject that both coefficients are equal to zero (adjusting for multiple hypotheses testing). 

In contrast, the estimated impacts of the intervention on grit are negative, although the magni-

tude of the coefficients is small and, as discussed below, the impacts are divergent across grit facets. 

Only for T1 we reject that the average treatment effect is statistically different from zero. These 

divergent impacts on deliberate practice and grit are unexpected. However, as discussed below, we 

cannot rule out that mismeasurement is a serious factor behind the grit results. We show how, in 

our context, mismeasurement is likely to affect grit much more than deliberate practice scores. 

Estimates of program impacts on the remaining socio-emotional outcomes in Table I are small 

(0.03 SD or less) and statistically indistinguishable from zero (after accounting for multiple hypoth-

eses testing) with one exception: academic motivation. T2 is estimated to increase this measure by 

about 0.07 SD, and we can reject that this effect is equal to zero. Finally, we estimate that T1 has a 

precisely estimated zero impact on an index of all these measures (as described above), while T2 

leads to an increase in this same index of 0.08 SD. 

TABLE II: AVERAGE TREATMENT EFFECTS ON S/E SKILLS INDEX, DELIBERATE PRACTICE BE-

LIEFS, GRIT, AND OTHER SOCIO-EMOTIONAL SKILLS (Z-SCORES) 

 

S/E 
Skills 
Index 

Deliber-
ate  

Practice 
Beliefs 

Grit Frustra-
tion  

Reaction 

Motiva-
tional 

Frame-
works 

Teacher  
Mindset 

Locus of  
Control 

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

Self-Learning (T1) 0.007 0.153*** -0.051*** -0.031 -0.008 -0.031 -0.038** 

 (0.018) (0.018) (0.018) (0.022) (0.021) (0.023) (0.019) 

Teacher Delivery (T2) 0.079*** 0.229*** -0.029 0.006 0.065*** 0.018 0.001 

 (0.019) (0.018) (0.020) (0.021) (0.020) (0.022) (0.017) 

        

Stepdown P (T1) 0.984 0.002 0.022 0.531 0.984 0.531 0.208 

Stepdown P (T2) 0.002 0.002 0.531 0.984 0.006 0.862 0.984 

        

N 25,054 24,276 21,925 23,832 23,909 22,605 23,724 

R² 0.471 0.322 0.336 0.211 0.371 0.305 0.295 

Notes: All regressions control for a fourth-order polynomial of each corresponding pre-treatment outcome, 
demographic controls (including age, gender, school year, and ethnicity), and a full set of municipality fixed 
effects. Samples correspond to the subset of students without any missing responses for each corresponding 
socio-emotional skills scale and control variable. Robust standard errors clustered at the school level in 
parentheses. All figures are rounded to three decimal places. 

 

Next, we look at heterogeneous impacts. We present here impacts on the socio-emotional in-

dex. Estimates for all individual socio-emotional skills are shown in Appendix II. Table III Panel 
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A shows the impacts of the intervention on this index for the overall sample (column 1), by gender 

(Columns 2 and 3), ethnicity (Columns 4 to 7), and tercile in the pre-treatment distribution of GPA 

(Columns 8 to 10), whereby the first tercile is the lower and the third tercile the upper tail of the 

distribution. The estimated impacts of T2 are larger for females than males, and for individuals 

with higher GPA levels prior to the treatment.  We can reject that these differences are statistically 

zero (accounting for multiple hypotheses testing). For ethnicity, the estimated impacts are of similar 

magnitude for Macedonian, Roma, and students of other ethnicities, and lower for Albanian stu-

dents. Only the effects for Macedonian students are statistically significant, and the other effects 

are imprecisely estimated. However, we cannot reject equality of the coefficients for Macedonian 

and Roma/Albanian students in either Treatment 1 or Treatment 2. For T1, the impacts are of 

smaller magnitude and statistically indistinguishable from zero, except for positive impacts on stu-

dents at the top of the pre-treatment GPA distribution. In Appendix II we show that these results 

hold and the effects are larger for deliberate practice.19 

 

 

19 We obtain similar results with a socio-emotional index built from a factor model (available upon 
request). 
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TABLE III: AVERAGE AND HETEROGENEOUS TREATMENT EFFECTS ON S/E SKILLS INDEX (Z-SCORES) 

 Average Gender Ethnicity Pre-Treatment GPA 

  Male Female Macedonian Albanian Roma Other 
Tercile 1 

(Low) 
Tercile 2 
(Middle) 

Tercile 3 
(High) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Self-Learning (T1) 0.007 -0.013 0.028 0.007 0.028 -0.099 -0.047 -0.066** 0.016 0.077*** 

 (0.018) (0.023) (0.021) (0.022) (0.035) (0.090) (0.073) (0.028) (0.023) (0.027) 

Teacher Delivery (T2) 0.079*** 0.047** 0.111*** 0.087*** 0.049 0.111 0.094 0.018 0.083*** 0.130*** 

 (0.019) (0.023) (0.021) (0.024) (0.031) (0.081) (0.090) (0.028) (0.022) (0.027) 

           

Stepdown P (T1) 0.932 0.886 0.639 0.932 0.858 0.773 0.886 0.112 0.894 0.032 

Stepdown P (T2) 0.004 0.192 0.002 0.006 0.511 0.639 0.778 0.894 0.006 0.002 

           

N 25,054 12,718 12,336 16,338 6,940 582 1,194 7,703 8,513 8,709 

R² 0.471 0.471 0.471 0.471 0.471 0.471 0.471 0.487 0.487 0.487 

Notes: All regressions control for a fourth-order polynomial of pre-treatment outcomes, demographic controls (including age, gender, school year, and ethnicity), and a 
full set of municipality fixed effects. Samples correspond to the subset of students without any missing responses for each corresponding socio-emotional skills scale and 
control variable. Robust standard errors clustered at the school level in parentheses. All figures are rounded to three decimal places. 
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A. Disentangling the Impacts on Grit 

We now discuss the impacts of the intervention on grit in more detail. Our hypothesis was that 

the intervention would have positive impacts on grit. Instead, we find that the impacts are negative 

for grit overall and, as we now discuss, they differ across grit facets. We find suggestive evidence 

that this is likely due to mismeasurement of grit, in particular one of its facets. 

There are several ways in which grit could be mismeasured. The Short Grit Scale (Duckworth 

and Quinn, 2009) could be less suited for the age group of our intervention or the Macedonian 

cultural context, an issue that has been documented before for self-reported scales of personality 

and socio-emotional skills (cf. Laaj et al., 2019). There could also be a problem with translation or 

interpretation of certain items depending on how these are phrased. But as noted above, we found 

no evidence suggesting issues with translation and adaptation of the grit scale during the interven-

tion pilot design stage. Moreover, these problems would be common to all scales. So, what would 

make grit especially vulnerable to mismeasurement? 

The grit scale has two components, perseverance of effort and consistency of interest. The 

consistency of interest facet of grit, which accounts for half of the items in the grit scale, is entirely 

captured by items that are negatively phrased and require reverse coding (e.g. “I often set a goal 

but later choose to pursue a different goal”). Meanwhile items pertaining to the perseverance of 

effort facet are all positively phrased (e.g. “I am a hard worker”). 

Columns 1 and 2 of Table IV show the effects of the intervention on the two facets of grit 

separately. We find that, while the intervention increased the perseverance of effort facet (in both 

treatments, by about +5 to 6% SD), it reduced the consistency of interest facet (in both treatments, 

by about -10% to 12% SD). Compared to students in the control group, treated students report 

being more industrious and hard-working but also being less inclined to sustain interests for longer 

periods of time. Combining both facets then results in an insignificant (teacher-delivery) or signif-

icantly negative (student self-learning) impact of our intervention on overall grit. 

Somewhat unexpectedly, we found noticeably different patterns of responses for positively and 

negatively-phrased items for all scales, which impact especially the grit scores, as we document in 

Table IV (also see Table  A.III.9). We observe that students appear to have responded to negatively 

phrased statements (reverse coded items) on some basis unrelated to the content the items intend 

to measure. This can happen due to acquiescence bias -i.e. a tendency to concentrate on the positive 

side of the scale (Paulhus, 1991), or casual responding, i.e. if students failed to notice the changes 

in item wording (items were alternating from positive to negatively phrased) and did not adjust 



 

21 

 

their responses accordingly, either because they were distracted or were rushing to fill the question-

naires. Although negatively phrased items are commonly used in psychological scales, they can 

potentially induce response bias as has been documented in the psychological and education liter-

ature (Steinmann et al., 2021; Lindwall et al., 2012). As show in Appendix III, we find some evi-

dence that answers to negatively phrased items may indeed contain more measurement error. 

Therefore, to investigate whether this issue could lead to the observed divergent impacts in grit we 

used factor models to construct indices of socio-emotional outcomes either using only regularly 

coded or reverse coded items. We also constructed versions of the overall S/E index excluding the 

grit items. These results are also reported in Table IV. 

Column 3 of Table IV shows the impact of the intervention on the index of socioemotional 

skills using only positively phrased items, and the estimates are positive and statistically different 

from zero. In contrast, in column 4, when we use only negatively phrased items to construct the 

index the estimates are negative and statistically significant. Columns 5 and 6 show that these pat-

terns remain when we exclude all grit items from the construction of the indices, although the 

negative effects are attenuated. In fact, the estimated impact of T2 on the socio-emotional index 

using negatively phrased items is small and statistically indistinguishable from zero. 

In sum, negatively phrased items not only have different response patterns, but they also lead 

to reverse sign treatment effects. It is possible that many students become confused when answer-

ing these items in the questionnaire, which causes irrelevant systematic variance in their responses. 

Given that the grit consistency of interest facet items are all negatively phrased, the negative impact 

of the intervention on this grit facet could be spurious.
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TABLE IV: AVERAGE TREATMENT EFFECTS ON GRIT FACETS AND DIFFERENT S/E SKILLS INDICES (Z-SCORES) 

 

Grit-Effort Grit-Interest S/E Skills Index of 
Positively phrased 

Items 

S/E Skills Index of 
Negatively phrased 

Items 

S/E Skills Index of 
Positively phrased 

Items 
Excluding Grit 

S/E Skills Index of 
Negatively phrased 

Items 
Excluding Grit 

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

Self-Learning (T1) 0.055*** -0.115*** 0.051*** -0.117*** 0.046** -0.094*** 

 (0.020) (0.018) (0.018) (0.020) (0.019) (0.022) 

Teacher Delivery (T2) 0.061*** -0.096*** 0.087*** -0.041** 0.091*** -0.012 

 (0.019) (0.020) (0.019) (0.020) (0.019) (0.022) 

       

Stepdown P Value (T1) 0.018 0.002 0.018 0.002 0.018 0.002 

Stepdown P Value (T2) 0.008 0.002 0.002 0.052 0.002 0.513 

       

N 23,049 23,267 25,142 25,111 25,140 25,064 

R² 0.333 0.225 0.491 0.443 0.461 0.457 

Notes: All regressions control for a fourth-order polynomial of each corresponding pre-treatment outcome, demographic controls (including age, gender, school year, and 
ethnicity), and a full set of municipality fixed effects. Samples correspond to the subset of students without any missing responses for each corresponding socio-emotional 
skills scale and control variable. Robust standard errors clustered at the school level in parentheses. All figures are rounded to three decimal places. 
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It is also possible that there was an influence of our intervention on student self-reports oper-

ating through another channel. In particular, responses may be subject to reference bias, i.e. the 

tendency for self-reports to be influenced by the individual’s reference points and social context 

(Heine et al., 2008, 2002). For example, when a student is asked about the extent to which they 

agree or disagree with a survey prompt such as “I often set a goal but later choose to pursue a 

different one,” they might implicitly compare themselves to a reference group that can lead to 

different standards of what it means to be consistent in goal-pursuing. The curriculum exposed 

students to role models of gritty behavior,20 and may thus have led students in our treatment groups 

to hold themselves to a higher standard than those in our control group in terms of what a con-

sistent interest looks like. This potential problem with self-reports is not unique to grit or our study. 

For instance, Dobbie and Fryer (2015) obtain a similar result when assessing the impact of winning 

a lottery to attend a high-performing charter school on grit and related socio-emotional skills using 

self-report measures. Similarly, West et al. (2016) find that students who won a lottery to attend 

two high-achieving charter middle schools also scored lower on self-reported measures of grit and 

conscientiousness (among other socio-emotional skills). They report suggestive evidence that the 

lower scores in self-reports may be driven by a change in reference groups and social context. 

We cannot dispel that reference bias, correlated with our treatments, may be behind the insig-

nificant or even negative impacts on overall grit. If this were the case, we would expect our average 

treatment effects for overall grit and its two facets to be biased downwards.21 

An alternative to using self-reports would have been to use real effort tasks such as those em-

ployed by Sutter et al. (2022), Alaoui and Fons-Rosen (2021), and Alan et al. (2019), or teacher 

questionnaires such as those employed by Boon-Falleur et al. (2022), neither of which rely on stu-

dent self-reports. However, task-based measures posed challenges to be feasibly and reliably im-

plemented at the scale of our intervention and teacher reports are not immune to response biases 

themselves (cf. Duckworth and Yeager 2015).22 

 

20 Some of the examples included in our intervention were internationally famous singer Beyonce, Chess 
world champion Magnus Carlsen, and young Macedonian high achievers like Katerina Bacheva, winner of 
the President’s National Award for best young scientist. 

21 See Jachimowicz et al. (2018) for a discussion of psychological considerations surrounding the definition 
and development of grit and its two facets, as well as other articles in the same issue of PNAS. 

22 We implemented a (non-incentivized) real effort task when collecting additional behavioural measures of 
grit-related outcomes two weeks post-treatment. However, it exhibited high attrition and lacked both relia-
bility and validity, which is why we refrain from using it. 
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Finally, it is possible that the intervention did lead children to be less committed to sustain 

interests over long periods, and that this was an unintended consequence. The curriculum exposed 

students to the value of deliberate practice applied repeatedly to a stretch goal, without specifying 

the goal itself. The role models used encompassed a variety of backgrounds, including sports, arts, 

and academia. The intervention did not intentionally target a specific interest or long-term goal, 

albeit being applied in the education setting it intended to cultivate grit across learning domains. It 

is possible that this made students less able or inclined to sustain consistent interests for longer 

periods because it made them more self-aware of the importance of identifying a passion (long-

term goal) that they are willing to commit to, and more inclined to sample various interests before 

committing (cf. Sturman and Zappala-Piemme, 2017). Recent research suggests that developing 

consistent interests later in life may, paradoxically, depend on diversification (i.e. sampling) of in-

terests earlier in life (cf. Gopnik, 2020; Côté and Erickson, 2015).23 

C. Impacts on Academic Achievement 

Did improvements in students’ deliberate practice beliefs, grit-effort and related socio-emotional 

skills translate into improvements in their academic achievement? Table V Panels A to C show the 

impacts of our intervention on GPAs averaged across math, English, and first language, in the 

short-term right after our intervention (fourth quarter of the school year 2015/2016), in the me-

dium-term (first semester of the school year 2016/2017), and in the long-term (second semester of 

the school year 2016/2017). Note that our sample is much larger for GPAs than for socio-emo-

tional skills, as GPAs rely on administrative data from official school records and are not subject 

to missing information. Appendix III shows the results for a restricted balanced sample of individ-

uals with survey and administrative data. 

First, looking at short-term GPAs (Panel A), we find only small impacts which, in most cases, 

do not reach significance at conventional levels. There is an improvement of 2% SD, on average, 

for students in the self-learning treatment, but it is only marginally significant (at the 10% level). 

The exception are Roma students, for whom we detect a larger, 6% SD increase in short-term 

 

23 When looking at the correlations between grit-effort and grit-interest at baseline (see Appendix I), we find 
a small, positive correlation (0.04) in the overall sample. In other studies of grit, its two facets are also found 
to be weakly correlated (Jachimowicz et al., 2018), and in some contexts the correlation is negative. For 
instance, a small negative correlation (-0.135, significant at the 5% level) was found in a large sample of 
Latin-American urban respondents (CAF, 2017). This corroborates that the two facets of grit are distinctive, 
that the measures are different, and that it is plausible for the intervention to have led to differential impacts 
on each of them. 
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GPAs which is significant at the 1% level. Except for the Roma, there is little evidence of consistent 

heterogeneous impacts by gender, ethnicity, or tercile of the pre-treatment distribution of academic 

achievement. 

Next, looking at medium-term and long-term GPAs (Panels B and C), we find some evidence 

that the impacts of our intervention on academic achievement become stronger over time, partic-

ularly for specific groups. Impacts, on average, are estimated at 3% SD (significant at the 5% level) 

for the teacher-delivery treatment one year post-treatment, with no significant impact for the stu-

dent self-learning arm. Even if these are still small impacts, they are notable considering the short 

duration and relatively low intensity of our intervention and that evaluations of human capital in-

terventions often yield fade-out effects over longer time periods (Hart et al 2023; Bailey et al 2020; 

Bouguen et al 2019). 

The estimated average GPA gains for the teacher-delivery treatment reflect the academic im-

provement of students in the bottom tercile of the pre-treatment GPA distribution and are partic-

ularly stronger for Roma students. For both the Roma and the low-achieving students, we find a 

consistent gradient of GPA gains over time in this higher intensity treatment.24 For Roma students 

exposed to the teacher-delivery treatment, the impact on GPAs goes from 6% SD in the short-

term to 17% SD in the medium term and reaches up to 28% SD a year post treatment. The one-

year GPA gains represent 18% of the pre-intervention achievement gap between Roma and Mac-

edonian students. For Roma students exposed to the student self-learning, the impact on GPAs 

range between 11 to 13% SD half a year to one year post-treatment, compared to no impact in the 

short-term. 

 

 

24 The distribution of achievement is left skewed, probably because grades are truncated between 0 and 5 (a 
relatively narrow range), and most students score above 3. Therefore, an alternative is to use percentile ranks 
for the achievement analysis, instead of the standardized GPA scores used so far. In the Appendix we show 
that results are similar regardless of the measure we use. 
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TABLE V: AVERAGE AND HETEROGENEOUS TREATMENT EFFECTS ON GPAS (Z-SCORES) 

 Average Gender Ethnicity Pre-Treatment GPA 

  Male Female Macedonian Albanian Roma Other 
Tercile 1 

(Low) 
Tercile 2 
(Middle) 

Tercile 3 
(High) 

  (1) (2) (3) (4) (5) (6) (7) (10) (11) (12) 

Panel A: GPAs, Short-Term 
(2015/2016 Q4)          

Self-Learning (T1) 0.018* 0.019* 0.017 0.019 0.017 -0.015 0.012 0.010 0.028* 0.013 

 (0.011) (0.011) (0.012) (0.012) (0.019) (0.028) (0.020) (0.013) (0.015) (0.009) 

Teacher Delivery (T2) 0.016 0.013 0.019 0.007 0.020 0.055*** -0.007 0.020 0.016 0.010 

 (0.012) (0.012) (0.013) (0.015) (0.018) (0.017) (0.023) (0.014) (0.018) (0.008) 

           

Stepdown P (T1)  0.1485 0.1386 0.3663 0.2376 0.7921 0.9703 0.9505 0.8614 0.0792 0.2475 

Stepdown P (T2) 0.4158 0.6931 0.3663 0.9802 0.6535 0.0198 1.0000 0.3663 0.8020 0.4554 

           

N 33,454 17,270 16,184 19,460 11,423 1,161 1,410 11,181 11,150 11,123 

R² 0.935 0.933 0.930 0.930 0.925 0.909 0.951 0.668 0.590 0.512 

Panel B: GPAs, Medium-Term 
(2016/2017 Q1+Q2)          

Self-Learning (T1) 0.006 0.013 -0.002 0.015 -0.002 0.109** 0.052 0.007 0.015 -0.006 

 (0.013) (0.014) (0.014) (0.016) (0.024) (0.045) (0.036) (0.016) (0.019) (0.012) 

Teacher Delivery (T2) 0.009 0.023 -0.006 0.019 0.000 0.166*** 0.014 0.028* 0.016 -0.015 

 (0.013) (0.014) (0.014) (0.017) (0.020) (0.056) (0.046) (0.017) (0.019) (0.012) 

           

Stepdown P (T1) 0.9703 0.7327 1.0000 0.7525 1.0000 0.0198 0.4158 0.9901 0.8317 0.9802 

Stepdown P (T2) 0.8614 0.1980 0.9901 0.6040 1.0000 0.0198 1.0000 0.1683 0.8218 0.4455 

           

N 31,310 16,154 15,156 18,568 10,348 1,045 1,349 10,338 10,444 10,528 

R² 0.878 0.871 0.869 0.875 0.850 0.797 0.902 0.498 0.430 0.371 

Panel C: GPAs, Long-Term 
(2016/2017 Q3+Q4)          
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Self-Learning (T1) 0.021 0.030 0.009 0.027 0.001 0.129** 0.045 0.007 0.043 0.004 

 (0.018) (0.020) (0.018) (0.017) (0.038) (0.052) (0.034) (0.024) (0.029) (0.010) 

Teacher Delivery (T2) 0.030* 0.041** 0.018 0.042** 0.006 0.279*** 0.034 0.056** 0.044 -0.009 

 (0.017) (0.019) (0.017) (0.021) (0.031) (0.055) (0.033) (0.022) (0.028) (0.009) 

           

Stepdown P (T1) 0.5743 0.2475 0.9703 0.2376 1.0000 0.0198 0.4158 1.0000 0.2475 0.9901 

Stepdown P (T2) 0.1287 0.0396 0.7327 0.0495 1.0000 0.0099 0.7327 0.0198 0.1980 0.7525 

           

N 31,437 16,209 15,228 18,716 10,402 985 1,334 10,247 10,524 10,666 

R² 0.854 0.849 0.842 0.853 0.819 0.787 0.894 0.454 0.422 0.233 

Notes: All regressions control for pre-treatment GPAs (up to a fourth-order polynomial), demographic controls (including age, gender, school year, and ethnicity), and a 
full set of municipality fixed effects. Robust standard errors clustered at the school level in parentheses. All figures are rounded to three decimal places. 
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The consistent pattern of strong gains in academic achievement for Roma students is remark-

able. This mirrors findings from other psychological interventions in education which show 

stronger benefits for more disadvantaged students, although these often fade out over time (Yeager 

et al., 2019; Sisk et al., 2018; Paunesku et al., 2015; Cohen et al., 2009; Hulleman and Harackiewicz, 

2009; Wilson and Linville, 1982). Recall that we found positive impacts of the intervention (treat-

ment 2) on the socio-emotional skills of Roma students, which although imprecisely measured are 

statistically indistinguishable from the positive and significant effects for Macedonian students. We 

find similar results when we analyzed the intervention’s impacts on deliberate practice and grit-

perseverance of Roma students, as reported in Table A.II.3, and in our robustness checks below. 

Taken together, the results indicate that our intervention seems to have cultivated grit-related 

socio-emotional skills as well as improved academic achievement, especially amongst disadvantaged 

Roma students. This suggests that our intervention’s hypothesized mechanism – that by fostering 

grit-related socio-emotional skills, we could boost the academic achievement of students – operated 

more strongly among students with larger gaps in socio-emotional skills and achievement.25 

C. Robustness 

C.1. Survey Non-Response and Attrition 

So far, our analysis of socio-emotional skills included all students who have complete surveys and 

used all observations that are available for each outcome, whereas our analysis of GPAs included 

all students who are present in official school records and, therefore, should have participated in 

our intervention according to the randomization protocol. While this maximizes sample size, it also 

results in different estimation samples. We now look at survey non-response and attrition both in 

survey and administrative data and show that our results remain robust to accounting for both. 

Administrative Data. There is little attrition in our administrative data, which come from the 

official grade reporting system by the North Macedonian government, and which is mandatory for 

teachers. There were 35,340 sixth and seventh-grade students who were randomized to be part of 

our intervention in the school year 2015/2016. Out of this initial sample, for 33,454 students (95% 

of the total) we can study short-term impacts on GPAs (in the quarter right after our intervention); 

 

25 The correlations between GPAs and deliberate practice scores and grit-perseverance amongst Roma 
students are similar (even stronger) to those in the overall student population (reported in the Appendix), 
for the various sub-samples (control and treatments) at baseline and after treatment. 
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for 31,310 students (88%) we can study medium-term impacts (in the first semester of the following 

school year); and, finally, for 31,437 students (89%) we can study long-term impacts (in the second 

semester of the following school year, i.e. one year post treatment). The relatively small differences 

in the number of students across different periods are most likely due to a combination of natural 

fluctuation of students entering or leaving the education system (e.g. due to external migration, 

transition to private education, and school dropout).26 

Survey Data. In contrast to our administrative data, attrition is much more pronounced in our 

survey data. One source of attrition is typical survey non-response (i.e. failure of students to com-

plete surveys either partially or completely). Another is that for a number of students some re-

sponses were invalid or illegible. A third source has to do with the logistical complexities associated 

with the nationwide implementation of our intervention. Due to lack of technology in many 

schools, our surveys were paper-based and printed and delivered to schools ahead of data collec-

tion. About 700,000 pages of intervention and data collection materials had to be printed in a time 

span of only a few weeks so that these could be delivered to schools ahead of the intervention start 

date.27 Teachers received written instructions (in a letter directed to them and an e-mailed to the 

principal) on how to distribute surveys, have them completed, and having them labelled with unique 

student IDs to enable matching with official school records.28 The process was the same for both 

the baseline (one week before the intervention started) and endline (one week after the intervention 

had ended) surveys. 

Attrition occurred at several points during field work. We identify the most important sources 

to be: (i) a printing error: a double printing of the endline questionnaire (instead of printing a base-

 

26 Primary school completion rate was estimated at 93% for 2017 (UNESCO, 2023). 

27 Printing was divided between three local printing companies, each of which printed complete school 
packages (i.e. baseline surveys, endline surveys, workbooks, name lists of students, and stickers with student 
IDs) defined by treatment and control groups. Printing and packaging were supervised to ensure sufficient 
materials were printed, appropriately packaged and labelled. Materials were then delivered to schools two 
weeks prior to the intervention’s start date in packages corresponding to each class. 

28 Teacher instructions were also included in print in the survey packages. Teachers were instructed to label 
the completed surveys with stickers containing student IDs. The latter were used as unique identifiers to 
match baseline and endline surveys and administrative data. Schools were instructed to store completed 
surveys in the same boxes they were originally delivered until collection (starting two weeks after the inter-
vention ended). All boxes were stored at a central warehouse owned by the survey company, and the survey 
responses were digitalized over the next few months by the company’s data entry team. This process was 
the same for all intervention materials. 
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line and an endline survey) for about one third of the self-learning treatment arm, presumably be-

cause both surveys looked the same except for  the socio-economic characteristics module that was 

at the end of the endline survey. This resulted in missing values for these characteristics, as shown 

in Table I; (ii) missing materials: boxes containing baseline and/or endline surveys went missing 

within some schools prior to baseline and/or endline survey collection or by the time of materials 

retrieval; (iii) compliance: baseline and/or endline surveys were returned without having been com-

pleted; (iv) labelling: some completed baseline and/or endline surveys were not properly labelled, 

making it impossible to uniquely identify students across surveys (and to match their survey data 

to official school records). 

Our analysis of socio-emotional skills uses the sample of students for whom we have both 

completed and identifiable baseline and endline surveys. Of the initial sample of 35,340 students, 

about 2,000 students (6% of the total) are dropped because they are missing both the baseline and 

endline surveys. About 31,000 students (88%) have a valid baseline survey, and about 27,000 (76%) 

a valid endline survey. 

Further, there was an 11% attrition from baseline to endline (about 4,000 students) due to 

incomplete responses on some of the items of the various socio-emotional skills measures. A total 

of 29,487 students (83%) have a fully complete Short Grit Scale at baseline, while 25,815 have it at 

endline (73%). Finally, there are about 3,000 students (8%) who have an endline survey without 

having a completed baseline survey. Thus, altogether our analysis of socio-emotional skills uses a 

sample of about 22,000 to 24,000 students (62% to 68% of the initial total student population) who 

have complete both baseline and endline surveys for deliberate practice beliefs and the Short Grit 

Scale. The sample reduces to 18,718 students (53%) when we further restrict to those with complete 

responses for all socio-emotional skills measures in our robustness analysis (Appendix I and III 

show the results of checking for balance in outcomes and individual characteristics and of the 

regressions for this subsample of students).29 

To assess the robustness of our results to survey non-response and attrition, we first examine 

whether there are systematic patterns of differential attrition between our treatment and control 

groups, in terms of correlations with observable characteristics. Appendix Table A.III.1 shows the 

 

29 As each scale is multi-item, if a student does not respond to at least one of the items, the score for the 
entire scale (or sub-scale in the case of grit) gets a missing value. In general, the more items, the greater the 
chance that the entire scale has a missing value. Our S/E Skills Index is particularly susceptible to this as it 
relies on full responses on all scales. 
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results of regressions of binary indicators for whether the different survey instruments (i.e. baseline 

survey, endline survey, or both) are available on treatment dummies, pre-treatment GPAs (stand-

ardized), and demographic and socio-economic characteristics of students (Columns 1, 3, and 5). 

We also interact the treatment dummies with these observable characteristics (Columns 2, 4, and 

6). Table A.III.2 then estimates the same regression for the availability of GPAs over time (i.e. 

medium-term GPA, long-term GPA, or both). 

Table A.III.1 shows that, when it comes to the different survey instruments, there are notable 

differences in attrition between groups with regard to having a completed endline survey. In par-

ticular, the self-learning and the teacher-delivery treatment arms are about 15% and 6% less likely, 

respectively, to have a completed endline survey. This difference in attrition between groups is 

primarily related to the printing error mentioned before. This printing error, however, is likely to 

cause only random measurement error (as opposed to systematic bias) in our analysis of socio-

emotional skills due to a reduced sample size, since the schools that received the wrongly printed 

(duplicate) surveys were a random set of schools scattered across the entire country. 

Turning to students’ demographic and socio-economic characteristics, there are some differ-

ences in attrition with regard to observable characteristics, but for the most part these are small 

and not systematically different across experimental groups, except for ethnicity. For instance, pre-

treatment GPA is positively associated with a higher likelihood of having completed surveys. Yet, 

the correlation is very weak (i.e., a one to two percentage points higher likelihood for a 1 SD higher 

pre-treatment GPA) and not significantly different across treatment and control groups. There is, 

however, a strong correlation between ethnicity and attrition. Potentially worrisome for our results, 

Roma students in our control group are 20% and 33% more likely than Macedonian students to 

lack a completed baseline and endline survey, respectively, and 40% more likely to be missing both 

surveys. Similar results, although with smaller effects, hold for Albanian students. On the contrary, 

Roma students in the self-learning treatment arm are 25% more likely to have a completed endline 

survey compared to Macedonian students or other ethnic groups. There is no differential survey-

related attrition by ethnicity in the teacher-delivery treatment arm. This point towards differential 

attrition for Roma (and to a lesser extent Albanian) vis-à-vis Macedonian students, by experimental 

group, which may potentially bias our estimated treatment effects for Roma students if exposure 

to our intervention was somehow correlated with attrition and our outcomes of interest. This could 

happen, for example, if treated Roma students became more likely to have completed endline sur-

veys because they became grittier and were more judicious in completing grit and other socio-

emotional skills questionnaires. 
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Table A.III.2 shows that, when it comes to differential attrition related to the availability of 

GPAs over time, we obtain results that are broadly similar, though correlations and associated 

differential attrition rates are smaller. Recall that attrition in official school records is much smaller 

given that schooling in North Macedonia is compulsory up to (and including) grade nine. Again, 

the most relevant results are the correlations with ethnicity across experimental conditions. Roma 

students in our control group are, on average, between six to 17 percentage points less likely than 

Macedonian students to have a record for medium-term and long-term GPAs, respectively. Mean-

while, Roma in the self-learning and teacher-delivery treatment arms are eleven to 17 percentage 

points more likely than Macedonian students to have a record for long-term GPAs. 

In light of these findings, we analyze the sensitivity of our results to attrition. Appendix Table 

A.III.3 replicates Table V using the (much) smaller sample of students for whom we have com-

pleted baseline and endline surveys as well as short-term, medium-term, and long-term GPAs, i.e. 

a balanced sample between survey and administrative data. This allows us to assess whether differ-

ential attrition between survey and administrative data are driving our results. The results using this 

balanced sample largely corroborate our baseline results; if anything, the impacts are slightly 

stronger. For instance, for Roma students, impacts on short-term GPAs are three times as large 

than those in Table V, albeit more imprecisely estimated (though still significant at 1%) as the 

sample sizes drops substantially. 

 Next, we study whether the gradient of stronger impacts on the GPAs of Roma students 

over time is driven by attrition. This would be a problem if higher-achieving Roma students would 

remain in our sample while lower-achieving ones drop out. Although we do not believe that out-

of-sample selection is driving our results (as formal education in North Macedonia is compulsory 

for the age range targeted by our intervention and dropout rates are not particularly large),30 we 

nevertheless re-estimate Table V using a balanced panel, including only those students who are 

observable in the official school records during the entire observation period from school year 

2015/2016 to school year 2016/2017. Appendix Table A.III.4 shows our results. We find that the 

positive gradient of GPAs for Roma students over time as well as the magnitude of impacts remains 

largely the same. This suggests that attrition and resulting changes in sample composition are un-

likely to be driving the gradient of stronger impacts on the GPAs of Roma students over time. 

 

30 For our intervention year, the State Statistical Office reports 192,715 students at the start of the school year, and 

190,715 at the end of the school year in both primary and lower secondary, or a 2% attrition of students. No differences 
are reported by ethnicity. 
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Likewise, the positive gradient of GPA gains (from initially 0 to 5% SD) for students in the bottom 

tercile of achievement remains. 

Finally, we use a multiple imputation procedure to impute missing data due to attrition in both 

survey and administrative data. More specifically, we use a multivariate normal regression and an 

iterative Markov chain Monte Carlo (MCMC) to impute each missing outcome (i.e. deliberate prac-

tice beliefs, grit and its two facets, our S/E Skills Index, as well as short-term, medium-term, and 

long-term GPAs) using students’ age, gender, ethnicity, and school year. Appendix Tables A.III.5 

through A.III.8 re-estimate Tables III and V and Tables A.II.1 and A.II.2 using the imputed miss-

ing data in the resulting much larger samples (without attrition). As seen, our results remain quali-

tatively the same. For the most part, our point estimates are somewhat smaller but preserve their 

statistical significance. Importantly, the strong positive impacts on Roma students’ short-term, me-

dium-term, and long-term GPAs remain largely the same. 

C.2 Observer (Hawthorne) or Experimenter-Demand Effects 

Another potential source of bias in our results is that teachers and students, both of whom were 

not entirely blind to the experiment, may have changed their behavior merely because of being 

participants in our intervention, rather than  because of the actual contents of the curriculum. 

Although we cannot directly analyze and fully dispel that observer (Hawthorne) or experi-

menter-demand effects may have played a role for either teachers or students, we argue that they 

are unlikely to be driving our results, for several reasons. When it comes to students, our interven-

tion was embedded into an existing “Life Skills” curriculum which was already implemented in 

schools. Students were familiar with the lessons from this curriculum and were used to them being 

taught during Monday morning class hours (yet without any expectation of upcoming content).31 

Moreover, there were never experimenters or intervention facilitators present at any point during 

our intervention. Students were not monitored either within sessions or outside, beyond their 

headteachers being present. Hence, our intervention should not have been particularly salient 

amongst students, thereby minimizing potential observer or experimenter-demand effects, partic-

ularly that could last a year post-treatment. Finally, baseline and endline surveys were collected 

before and after these sessions, with a timely spacing (i.e. one week before intervention start and 

 

31 In fact, the local psychologist working on the adaptation of our intervention to the local context was also 
responsible for the design of the “Life Skills” curriculum. 
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one week after intervention end), to minimize any bias due to immediate priming arising from the 

exposure to the material itself. 

When it comes to teachers, such effects are particularly relevant in the teacher-delivery treat-

ment arm and for the impacts on GPAs. The findings that the teacher-delivery treatment arm was 

indeed more effective could be because (i) students simply absorbed the curriculum content more 

effectively, (ii) teachers themselves absorbed the content and incorporated it into their teaching and 

interactions with students, or (iii) teachers – weary of being part of an intervention – simply changed 

their grading behavior. While (i) and (ii) are arguably part of the genuine and intended goal of our 

intervention, (iii) is an experimental artefact. Again, although we cannot fully dispel (iii) with cer-

tainty, we argue that it is unlikely changes in grading behavior occur or can be a driver behind our 

results. The “treated” teachers were the headteachers of the respective class, and they typically teach 

only one subject, which does not necessarily correspond to the subjects we used to construct GPAs. 

Moreover, we constructed GPAs across several subjects taught by multiple teachers (i.e. math, 

English, and first language), thereby reducing the relative importance of a single subject in the 

overall GPA and hence of experimenter-demand effects. Finally, when we re-estimated our models 

using GPAs taken across all subjects (not only math, English, or first language), we obtain similar 

treatment effect results, which reassures that our findings are not driven by changes in teachers 

grading behavior.32 

VI. CONCLUSION 

Our study designs, implements, and rigorously evaluates a nationwide school-based grit interven-

tion. To our knowledge, this is the first experimental evaluation of a nationwide school-based pro-

gram targeting the socio-emotional skills of children. The intervention targeted all middle-school 

students in North Macedonia as part of their regular school curriculum during the second semester 

of the 2015-2016 school year. Our RCT design comprised two randomized treatment arms with 

different modalities of delivery of the program embedded into an existing life-skills curriculum: a 

self-learning arm where students received the materials in the classroom and went over these on 

their own, and a teacher-delivered arm where the material was instead delivered through classroom 

teacher instruction. The control group of students received only the pre-existing life-skills curricu-

lum. 

 

32 More details on these results and the subjects taught by headteachers are available upon request. 
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The results of our intervention are mixed. There were strong positive impacts of the interven-

tion on deliberate practice beliefs, which were especially large for the teacher-delivery treatment. 

There were also small positive average impacts on academic motivation. There were, however, very 

small impacts on the remaining dimensions (indistinguishable from zero), except on the case of 

grit, where the impact of the self-learning treatment was negative. When we disentangle the impacts 

on grit across its two facets—consistency of interest and perseverance of effort, we find suggestive 

evidence that the negative impacts could be due to measurement issues caused by the negative 

phrasing of the survey items for the grit-consistency of interest facet. If we restrict ourselves to 

positively phrased statements in the grit scale, which then narrows the focus to the scale containing 

only perseverance of effort items, the impact of the two program modalities is positive. Although 

we cannot be sure that this measurement issue explains the negative impacts of the self-learning 

treatment arm on grit, these results are consistent with others in the educational and psychological 

literature that raise concerns about response bias associated with the use of negatively phrased 

statements. In fact, we find a similar pattern of negative impacts when we analyze negatively 

phrased items in our other socio-emotional scales. We should also note that whereas consistency 

of interest is characteristic of high achievement in adulthood, it is typically preceded by an extended 

period of sampling among diverse interests during the teen and youth years (Duckworth, 2016; 

Güllich et al., 2021). Thus, while it is developmentally appropriate to cultivate mindsets and skill 

sets supporting perseverance of effort in school-age children, it could be, in our view, potentially 

counterproductive to encourage them to commit prematurely to specific passions. 

While our measures of grit and related socio-emotional skills are self-reported, we observe im-

pacts on GPAs (measured from official government records) in the teacher-delivery arm, which 

alleviate possible concerns about the estimated impacts of the intervention being spurious. Notably, 

while average impacts on GPA are small, the impacts are very large among Roma students, the 

most disadvantaged group of students in our study population in North Macedonia (and Europe's 

largest ethnic minority). In the teacher-delivery treatment arm, Roma students experienced gains in 

GPAs of up to 28% SD one year post-treatment. These gains grew larger over time, roughly dou-

bling every semester in the period observed. 

Our findings confirm previous results that at least the perseverance-of-effort facet of grit is 

malleable and can be taught (Alan et al., 2019), and we further show that it is possible to do this 

cost-effectively through a nationwide school-based relatively low intensity intervention. They also 

add to the evidence that socio-emotional skills interventions can have positive impacts on academic 

achievement, and that, these gains can be sustained or even grow over time. These impacts are 



 

36 

 

notably meaningful for disadvantaged Roma students – the intervention reduced about 18% of the 

pre-intervention achievement gap in terms of GPAs between Roma and Macedonian students. This 

underscores the potential for school-based interventions to improve equity in educational out-

comes by developing grit and related socio-emotional skills in ways that empower and propel dis-

advantaged students to persist through the setbacks that are inherent to academic success. Of 

course, this does not preclude the need for other policies that improve access to quality education 

and tackle other root causes of socio-economic inequality. 

The magnitudes of impacts found compare favorably with other educational interventions for 

improving socio-emotional skills and are consistent with a mounting body of evidence that grit and 

related socio-emotional skills often benefit disproportionally disadvantaged students. In terms of 

GPAs, our impacts on Roma students are comparable in size to those found in a recent meta-

analysis of socio-emotional skills interventions amongst disadvantaged groups (34% SD, Sisk et al., 

2018), and are larger than impacts amongst disadvantaged students in other programs, e.g. 18% SD 

in a standardized test in math in Indonesia, where a growth mindset program showed no impacts 

on GPAs (Johnson et al., 2020; World Bank, 2019); 10% SD in Peru’s “Expande Tu Mente” pro-

gram (Outes et al., 2020). Notably, Alan and Ertac (2019) found average positive effects of a grit 

intervention of 23% SD gains in a standardized test in math 2.5 years after the intervention in 

participating schools in Istanbul, Turkey. Yeager et al. (2019) estimated a standardized mean dif-

ference effect size of 0.11 for core GPA courses in a nationally representative sample of students 

in secondary education in the US. 

Moreover, our intervention was quite cost-effective. When considering only Roma students for 

whom we find impacts on GPAs one year post-treatment and allocating (pro-rated) direct costs of 

the intervention accordingly (all cost categories included), we find that our intervention cost about 

3.7 USD for a 0.1 SD increase in annual GPAs of Roma students. Excluding design and evaluation 

costs, the cost-effectiveness ratio translates into about 1 USD per 0.1 SD increase in GPA.33 These 

ratios compare very favorably with cost-effectiveness ratios in the literature. For example, Glewwe 

and Muralidharan (2016) find that incentive schemes (for both students and teachers) cost between 

 

33 The total direct costs of our intervention were USD 343,616, which mainly comprise the salaries of the 
team that designed and oversaw the implementation of the intervention and conducted the data analysis, 
the costs of developing, printing, and delivering materials, and the design and delivery of the teacher training. 
With a total of 34,454 students in our main analysis, this yields a cost per student of about USD 10.3 or 
USD 2.7 when excluding costs of design and evaluation. There are 1,161 Roma students in total. Hence, we 
obtain a cost-effectiveness ratio of 3.7 USD per 0.1 SD improvement in annual GPAs of Roma students 
when including all costs or 1 USD per 0.1 SD improvement when excluding costs of design and evaluation. 
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1 and 3 USD per 0.1 SD improvement in test scores, cash transfers conditional on school attend-

ance between 77 USD and 138 USD for a comparable improvement, and pedagogy-supporting 

classroom-IT about 30 USD per 0.1 SD improvement. These results are illustrative only, of course, 

as implementation and other costs are likely to vary considerably by country. 

While we cannot conclusively pinpoint the exact mechanisms that drive our results, we believe 

that they can be attributed to two main channels. First, the intervention positively impacted stu-

dents’ expectancies and values attached to sustained effortful behavior, which made them engage 

in deliberate practice and become grittier, in the industriousness (perseverant) sense. Both treat-

ments had positive impacts on these dimensions, with effects larger when involving teachers di-

rectly in the delivery of the grit curriculum (a finding that is consistent with Alan and Ertac, 2019). 

Second, our intervention may also have addressed stereotype threat by providing positive role mod-

els and counter-stereotypical examples of pursuing challenges and achieving success despite adver-

sity, which might also be behind the higher impacts found amongst Roma students. Considering 

key aspects of the design and implementation of the intervention as well as evidence discussed in 

this paper, it is unlikely that our results are driven by observer or experimenter-demand effects or 

simply teachers grading more leniently (particularly Roma students) as a result of exposure to our 

intervention. 

The results from our intervention bring to the fore important questions for future research 

around how to foster grit and other socio-emotional skills amongst students. The potential meas-

urement issues surrounding self-reported scales of socio-emotional skills highlight the need for 

more research to develop more robust measures that can be utilized at scale and in school settings. 

If the lack of positive impacts on the consistency of interest facet of grit is not entirely spurious, 

there remains a question of how and when this facet of grit can be nurtured. Children and young 

adults may need to try out a variety of interests before developing consistent ones later in life. 

Whether the path to becoming grittier requires experimentation and being less committed to a 

specific interest early in life is an important avenue for future research. More generally, while our 

paper contributes to a better understanding of the potential and challenges to cultivate grit in 

schools and at scale, further work is warranted to design, implement, and evaluate other cost-ef-

fective ways to develop this skill, including in combination with other socio-emotional skills that 

serve the diverse educational and socio-emotional learning needs of children. 
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