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DISSERTATION OVERVIEW 
 

Primary Education in the Developing World 

Primary schools in developing countries serve a large share of the global 

population. Nine of every ten children under 15 live in a low- and middle-income country 

(LMIC), and 91% of them attend primary school (World Bank, 2021a, 2021b). These 

figures are expected to further increase in coming decades, as the population growth rate 

in these contexts is four times faster than that in high-income countries (World Bank, 

2021c). In all, over half a billion children – 8% of the world population – are currently 

enrolled in a primary school in a developing country (UNESCO, 2019), and a much 

larger share of the global population will have been through primary school in a LMIC at 

some point in their lives. Given that education has long been considered an engine 

towards economic growth and social mobility (Chetty et al., 2020; Cunha and Heckman, 

2007; Heckman, 2006; Montenegro and Patrinos, 2014), especially in contexts where 

extreme poverty and inequality are rampant, improving the quality of basic education can 

be both an effective policy goal in itself, and also a wide-reaching tool to improve human 

welfare more broadly (Hanushek and Woessmann, 2007; Ozturk, 2001). Yet, education 

policymakers working in these contexts face pernicious constraints in terms of the 

institutional capacity, initial human capital of the populations they serve, and the 

evidence base on which they can draw to design thoughtful policies. As such, creating 

research that is grounded in LMIC contexts is a valuable step towards improving 
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educational quality, and through this dissertation, I offer three chapters on the issue of 

learning in developing countries. 

More specifically, this dissertation focuses on foundational literacy and numeracy 

(FLN) outcomes in primary schools in LMIC, and aims to build on the body of evidence 

on improving and measuring these skills. Strengthening these skills has received 

increasing research and policy attention in recent decades as one of the most pressing 

policy goals to improve educational quality in developing contexts more broadly (Evans 

and Hares, 2021). There are at least three key reasons why FLN should be front and 

center in the agendas of education policymakers and researchers in developing contexts – 

namely, the weak current levels of learning, the potential gains in equity achieved 

through stronger FLN, and the broader systematic diagnostics policymakers can obtain by 

measuring these skills.  

The “Learning Crisis” and Weak FLN Outcomes Around the World 

There is ample and growing documentation that the modal experience for a child 

in the developing world is “schooling without learning” (Pritchett, 2013), or the fact that 

in spite of the large increases in school enrollment around the world, most children never 

end up acquiring FLN. For instance, while primary school enrollment in India was at 

97% in 2019, up from 79% in 1971 (World Bank, 2021d), only little over a quarter of all 

grade 3 children in rural India can read at the grade 2 level, and by grade 8, 27% of 

children in rural India still cannot read at the grade 2 level (ASER, 2019). This 

experience is likely to be worsened by the pandemic-induced school closures, as 

preliminary evidence from the Indian state of Kartanaka suggests that as the share of 

grade 3 rural students being able to read a grade 2 passage fell from 19% in 2018 to 10% 

in 2020 (ASER, 2021). This “learning crisis”, as it is called in policy circles, is 
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particularly worrying due to the extent to which FLN shapes later stages in people’s 

academic and personal lives. For those in LMIC that leave the education system early, 

there is evidence suggesting that fewer than half of young adults who only reached 

primary school are functionally literate (Kaffenberger and Pritchett, 2020). This implies 

that governments and families invested valuable and limited resources on sending these 

children to school, with little return in terms of foundational skills for the majority of 

them. On the other hand, for those that do persist in the educational system, acquiring 

these skills can put them on a higher learning trajectory which ensures that they have a 

strong academic performance in later grades (Bau et al., 2021; Carter et al., 2020). 

Therefore, regardless of students’ paths after the early grades, addressing the current gaps 

in foundational literacy and numeracy across much of the developing world is a 

promising path to improve life outcomes for most students in these contexts. 

Pursuing Equitable and Efficient Policies by Targeting FLN 

In the process of designing policies, decisionmakers typically face a dire trade-off 

between elements that promote “equity” and elements that promote “efficiency” (Okun, 

2015). However, interventions that focus on improving FLN may be among the rare set 

of policies that can simultaneously address both. On the equity side, early-grade 

interventions in developing countries – such as those that focus on FLN – are likely to 

reach a wider range of socioeconomic backgrounds than other educational programs 

implemented in later grades. While this is the case in most educational settings, the 

significantly higher rates of dropout in LMIC make this phenomenon particularly 

pronounced. For instance, in Kenya and Tanzania, countries where two chapters of this 

dissertation are based, for every child from the poorest income quintile in the first two 

grades of primary school, there are 0.5 and 0.8 children from the richest income quintile 
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respectively. By the first two years of secondary school, this ratio becomes 2 and 4.4 

children from the richest income quintile, respectively. In Tanzania, by the last grade of 

secondary school, fewer than 1% of all students come from the poorest income quintile 

(DHS, 2014, 2015-16). These differences in socioeconomic composition also overlap 

with large achievement gaps between socioeconomic groups. For instance, Spaull and 

Kotze (2015) suggest that the gap between the wealthiest income quintile and the three 

poorest quintiles in South Africa grows by over one grade-level between third and ninth 

grade. Yet, there is a growing body of evidence which suggests that interventions that 

simply aim to improve FLN averages can indeed also reduce learning inequality in the 

early grades, both in terms of achievement and socioeconomic gaps, and especially so 

when baseline performance is weak as it is in much of the developing world (Crouch et 

al., 2021; Rodriguez-Segura et al., 2021; Asim, 2020). Therefore, policies that act in the 

early grades to improve FLN are likely to be significantly more progressive than 

interventions targeted at later grades once the student body has a wealthier composition.  

Given that FLN underpin much of children’s educational and cognitive 

development, strengthening FLN can also lead to more productive citizens and stronger 

economic growth as these students join the workforce, advancing the “efficiency” side of 

policy planning. For instance, literacy is correlated with higher incomes (Hanushek, 

2015;; Valerio et al., 2016), greater educational benefits for the next generation (Banerji 

et al., 2017, Andrabi et al. 2012 or Abuya et al. 2015), better health outcomes (Mathew, 

2012; Mensch et al., 2019; Taylor et al., 2016), and higher agricultural productivity 

(Paltasingh and Goyari, 2018). Similarly, the development of these skills can lead to 

more cohesive societies with higher civic engagement, as skills such as reading with 
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comprehension and performing mathematical operations for real-world scenarios are key 

steps towards becoming a self-sufficient citizen and member of society. In aggregate, 

these gains are likely to increase the economic well-being of individuals and countries as 

a whole. As policymakers consider areas to invest, they should be aware that the 

promotion of FLN can yield gains on both sides of the dreaded policy trade-off between 

gains in equity and efficiency. 

FLN as a Policy Target and a Diagnostic Tool 

The fact that educational systems worldwide have a universal need to foster FLN 

makes these skills promising candidates to act as standardized benchmarks for the overall 

performance of educational systems, and as metrics to set clear learning goals for specific 

interventions. In practical terms, using FLN to track educational progress has at least 

three tangible benefits. First, as countries move away from education as a signaling or 

credentialing system and towards education being a path to acquire tangible skills, 

directly tracking the acquisition of these skills —as opposed to indirect outcomes like 

school enrollment— is a valuable way to ensure that educational systems indeed deliver 

on their promise. Second, using educational inputs such as school construction or 

expenditures as benchmarks for performance may be, at best, a noisy indicator of 

educational outputs. This is in part due to the fact there is now strong evidence that the 

mere availability of these inputs, without accompanying systemic or pedagogical 

changes, does not lead to improved academic performance (Masino and Niño-Zarazúa, 

2016; Murnane and Ganimian, 2017; Evans and Mendez Acosta, 2021). Instead, 

monitoring outputs like learning can also incentivize a more informed and deliberate use 

of inputs, as ensuring mastery of FLN requires a minimum level of cohesion and 

alignment of these inputs with stakeholders and institutional policies (Azevedo et al., 
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2021b). Finally, using learning as an outcome measure can also pressure policymakers to 

focus on equity. There is now extensive evidence that educational systems in LMIC, 

through implicit and explicit incentives, tend to cater to high-performing students 

(Glewwe et al., 2009; Glewwe and Muralidharan, 2016; Pritchett and Beatty, 2015; 

among others). Therefore, tracking inputs like “textbooks” may not reflect how these 

inputs are used, particularly along the lines of equity. Instead, monitoring learning 

requires policymakers to focus on the full range of students, as the large lower tails in the 

current distributions of learning in LMIC make it so that moving the overall sample 

average may be easier by focusing on the large number of low-achieving students than on 

the few high achieving students (Crouch et al., 2021; Rodriguez-Segura et al., 2021). In 

this sense, using system-level measures of performance on FLN can create strong 

incentives to get these systems to use resources more effectively, equitably, and 

ultimately to deliver adequate learning for all students.  

These potential benefits of using FLN as trackers of learning have already moved 

some policymakers and donor organizations to adopt harmonized metrics of FLN 

achievement for national benchmarks of educational progress. For instance, the World 

Bank developed the notion of “learning poverty” (Azevedo et al., 2020a) – a metric 

which captures deficits in reading achievement and school enrollment. This specific 

metric was created to both bring attention to the extent of the “learning crisis”, and to be 

able to set actionable goals for education projects with this indicator as a target. This 

indicator was developed to mirror important global commitments such as the Sustainable 

Development Goal 4 (United Nations, 2021), which have placed strong and equitable 

FLN outcomes at the forefront of global educational goals. Importantly, Azevedo et al. 
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(2021a) also show that the “learning poverty” metric is a good proxy for aggregate future 

performance and contemporaneous learning in other subjects. Furthermore, although the 

concept of “learning poverty” has grown in prominence and popularity, it only serves as 

an example of the use of FLN to track overall educational performance. In fact, learning 

poverty is not the only option that policymakers have pursued, and for instance, 

policymakers in Liberia and Kenya have also used a well-known metric of reading 

fluency, “correct words per minute”, as another system-wide metric of educational 

achievement. These differing metrics illustrate that FLN can be a meaningful way to 

track progress and align incentives towards the needs of all students. 

This Dissertation 

As I argue here, foundational literacy and numeracy are pivotal for both child 

development and the broader strengthening of educational systems starting in the early 

grades. Investments in FLN can promote student well-being in the short- and long-run, 

and can do so while also advancing goals of equitable educational development. As such, 

in this dissertation I study topics around the promotion and measurement of foundational 

literacy and numeracy in LMIC through three studies in Costa Rica, Tanzania, and 

Kenya.  

My first two chapters investigate how curriculum reforms affect learning, 

particularly the acquisition of FLN, in the early primary grades. These two chapters 

respond to the broad need to find large-scale interventions that can effectively improve 

FLN even by governments with relatively weak implementing capacity. Much research – 

such as the early research agenda around the “Teach at the Right Level” movement – has 

centered on documenting the principles of better content alignment with students’ 

proficiencies through targeted and relatively small-scale interventions. However, there is 
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not much evidence to date on how curriculum reforms play out when deployed at a large-

scale. This is partly due to the relative rarity of this scale for educational intervention, but 

also due to the difficulty of rigorously evaluating interventions that almost by definition 

are rolled out all at once. To fill this gap, I study nationwide curriculum reforms aimed at 

improving FLN and implemented by the governments of Costa Rica and Tanzania in 

2014 and 2015 respectively. In both cases, I leverage fairly unique nationally 

representative panel data, and the exogenous variation created by the grades that were 

targeted and the timing of the policies to derive causal estimates of the effects of the 

reforms on student outcomes. Interestingly, these policies differed significantly in terms 

of the level of expectations from teachers and complexity levels for a successful 

implementation as designed. In turn, these differences led to very different achievement 

outcomes in both countries, yielding negative unintended consequences in Costa Rica, 

and positive effects on learning in Tanzania. Below, I describe these two chapters in 

greater depth, and provide some ideas on the potential policy features that led to their 

main results. 

My first chapter is titled “Strengthening early literacy skills through social 

promotion policies? Intended and unintended consequences in Costa Rica.” This chapter 

was published in the International Journal of Educational Development (Rodriguez-

Segura, 2020). Historically, grade repetition has been between 4-7% for grade 1 students 

in Costa Rica, a higher rate than for any other primary school grade. This pattern is 

typically attributed to children not attaining sufficient literacy skills to move on to grade 

2. In 2014, the government implemented a curricular reform with the goal of improving 

early literacy skills for children. This reform was coupled with a social promotion policy, 
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abolishing grade repetition in grade 1, with the goal of allowing students to develop their 

reading skills during grades 1 and 2 before they had any high-stakes outcomes linked to 

their reading proficiency. The curriculum reform outlined new instructional approaches 

teachers were expected to follow as they taught early literacy, but the policy did not have 

any accountability mechanisms to ensure changes were implemented. Ultimately, the 

social promotion portion of the policy was the only feature that ended up being closely 

followed by teachers. Using difference-in-differences methods, I find that instead of 

allowing children more time to catch up, this policy simply delayed grade repetition for 

many students, leading to increases in grade repetition once they were in grades 2 and 3. 

This pattern was most pronounced for the most socioeconomically disadvantaged 

communities. This paper highlights the role of high-quality support for teachers and 

schools as they implement a complex instructional change.  

My second chapter is called “Back to the Basics: Curriculum Reform and Student 

Learning in Tanzania”, co-authored with Dr. Isaac Mbiti. In response to very low 

learning levels in Tanzania, and a curriculum that was “overloaded” with subjects for 

grades 1 and 2, the Tanzanian government passed a curriculum reform which narrowed 

the instructional scope teachers were expected to cover so they could focus on early 

literacy and numeracy. This reform mandated that the other subjects were left to either be 

taught during Kiswahili class as readings, or postponed until grade 3. Observational data 

shows the policy increased instructional time for early literacy and numeracy by about 2 

hours in a 15 hour-week. Difference-in-difference estimates illustrate that the reform 

improved performance in math and Kiswahili by approximately 0.2 SD, and also 

decreased the overall dropout rate. Larger gains were (noisily) correlated with teacher 
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training on the new curriculum. Four years after, the policy still caused more students to 

stay in school, although this was accompanied by decreased passing rates in the 

standardized national test in grade 4 – highlighting that even though curriculum reforms 

can yield higher learning outcomes at-scale, they may not be sufficient towards helping 

all children meet certain desired benchmarks. To the best of our knowledge, this is the 

first evaluation of a successful curriculum reform at a national level in a LMIC, serving 

as empirical support for the large but mostly theoretical literature on the benefits of better 

aligning the curriculum with students’ needs, and as evidence that such a reform can 

indeed be carried out by governments at a national scale.  

My third chapter is called “Assessors influence results: Evidence on enumerator 

effects and educational impact evaluations”, and it is co-authored with Dr. Beth Schueler. 

This chapter is a methodological paper which investigates the issue of “enumerator 

effects” — inconsistent practices between the interviewers who administer questionnaires 

that can lead to increased measurement error— in a phone-based assessment on 

foundational numeracy. The issue of enumerator effects is particularly relevant for the 

measurement of FLN, as internationally-validated exams like the Early Grade Reading 

Assessment (EGRA) — adapted for over 65 countries (Dubeck and Grove, 2015) —, or 

the International Common Assessment of Numeracy (ICAN), used in the nationally 

representative Annual Status of Education Report (ASER) in India and Uwezo in East 

Africa, and follow this approach. In turn, these statistics have been widely used in 

important pieces that have laid out the landscape of education in developing countries in 

recent years (World Bank, 2018; Pritchett, 2013). Therefore, understanding the extent of 

“enumerator effects” in educational assessments of FLN, and how they might bias the 
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results emerging from these data collection efforts is important as it could shape, to some 

degree, our understanding of the state of FLN in the developing world. 

In fact, it is well-documented that enumerator effects can be a key source of error 

in survey data collection. However, it is currently less understood whether this is a 

problem for academic assessments or performance tasks. Furthermore, even if researchers 

have a reason to suspect that enumerator effects do exist in educational assessments, less 

is known about how they might bias potential estimates of interest, like treatment effects 

in impact evaluations. This is especially true when the assignment of assessors is carried 

out at a level of disaggregation higher than the student, so there are more opportunities 

for measurement error to cluster around certain aggregate units like classes or schools. 

Our contribution in this paper is that we find evidence that the foundational numeracy 

assessment was indeed prone to enumerator effects, and we use simulation to show that 

these effects were large enough to lead to spurious results at a troubling rate in the 

context of impact evaluation when assessors are not assigned at the level of the 

student. In all, this paper highlights the need to thoughtfully weigh the logistical and 

empirical trade-offs when assigning enumerators at different levels of aggregation, and 

proposes some alternative solutions like norming or allowing for enumerator fixed-effects 

to minimize the extent of the bias that enumerator effects might introduce. 

The Limits of Policies which Focus on FLN 

As LMIC aim to strengthen their current systems by promoting foundational 

literacy and numeracy, policymakers need to also be mindful of some of the potential 

pushback towards these policies. First, focusing on tangible educational inputs, like 

textbook delivery or school construction, has clear political advantages (e.g., Williams, 

2017 or Ejdemyr et al., 2018) but it is less clear if politicians reap similar political 
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rewards from focusing on education quality. For instance, Harding and Stasavage (2014) 

find that politicians in Kenya benefit less from electoral promises around the 

improvement of educational quality relative to those focusing on educational inputs, and 

Sandholtz (2021) finds that after a large national education reform in Liberia, politicians 

were rewarded and punished in their local elections accordingly with the improvement, or 

lack thereof, in the quality of education as a result of the reform. This trade-off may be 

starker when the intended policies targeted at educational quality compete for significant 

resources with input-augmenting policies. This, in turn, could be an advantage of policies 

like curriculum reforms which mostly use already existing resources in the system. Still, 

when deciding which educational policies are implemented, policymakers may have to 

balance promoting their future political careers, and developing policies that advance 

educational quality. The current evidence suggests that these policies, contrary to the 

broadly popular input-enhancing programs, can be at best a “high risk, high reward” 

endeavor for politicians, and in essence could weaken their motivation to pursue this type 

of policy. 

Another drawback of policies that focus on FLN is that, as any other policy, there 

are opportunity costs. Especially when states have weak implementing capacity, and they 

can only run a few programs at a time, the focus on FLN should not distract from other 

important policies that are equally needed to build strong educational systems. For 

instance, schools in the developing world still experience high dropout rates in upper 

primary – clearly an issue that is just as worthy of the attention of policymakers. 

Similarly, as the name indicates, FLN are simply the foundation of learning in other 

subjects, and as such, educational systems must ensure that once students have mastered 
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FLN, they can keep learning in the higher grades. Even beyond learning and enrollment, 

schools must also foster socioemotional learning (SEL) to ensure that children can 

successfully navigate their environment and personal relationships once they leave the 

educational system. In this sense, the two policies that I study in chapters 1 and 2 of this 

dissertation are fairly narrow, as neither focused explicitly on outcomes beyond 

foundational learning. Yet, there are other areas of student development that are as 

valuable as FLN, and therefore, policymakers in developing contexts need to carefully 

balance the promotion of FLN while also minding these other crucial tasks, all the while 

staying within their tight resource constraints – no easy feat.  

Conclusion 

In all, this dissertation aims to build on the body of evidence that explores ways to 

improve and measure foundational literacy and numeracy in the developing world. The 

contrast between a mostly successful and an unsuccessful curriculum reform in two 

contexts begins to populate a largely missing literature on rigorous evaluations of 

nationwide early grade reforms. Similarly, these two chapters in tandem can also shed 

light on the curricular features that could maximize the likelihood of success for this type 

of program. On the other hand, measuring FLN outcomes is the first required step 

towards improving them. We find that the issue of “enumerator effects” could introduce 

significant measurement error into the quantification of FLN in LMIC. Therefore, 

researchers need to carefully consider the logistical and empirical trade-offs of different 

approaches to assign enumerators to subjects, and the implications that this choice might 

have on the accuracy and precision of their results and policy recommendations. 

Ultimately, the creation and dissemination of research is a valuable step towards the 
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design of better-informed policies, and as a result, I hope that this dissertation is a small 

move in the right direction towards effectively promoting FLN in developing contexts. 
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CHAPTER 1 
 

Strengthening Early Literacy Skills Through Social Promotion Policies? Intended 
and Unintended Consequences in Costa Rica 

(Daniel Rodriguez-Segura) 
 

 

Abstract – Social promotion policies (SPP) are often justified as allowing students to learn 
at their own pace while avoiding the consequences of grade repetition, particularly in 
settings where grade repetition is a pervasive feature of the educational system. The 2014 
passing of a SPP for first graders in Costa Rica was designed to give students more time in 
a low-stakes environment to develop the basic literacy skills required for subsequent 
grades. Using a difference-in-differences approach and the universe of schools in Costa 
Rica from 2010-2017, I explore the downstream effects of the SPP on enrollment and grade 
repetition outcomes in later grades. I find that while the policy unsurprisingly lowered 
grade repetition for first graders, it also increased grade repetition rates for second and third 
graders by 77% and 24% respectively, likely due to the presence of students who did not 
reach the basic literacy standards, and yet passed as a result of the new policy. These 
negative, unintended consequences were mostly borne by school communities of low 
socioeconomic status. The paper calls for caution and coherence across grades in the design 
of SPP, along with better tailored policies for students at risk of repeating grades due to 
low achievement levels. 
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INTRODUCTION 

 Grade repetition is a commonly-used policy worldwide to deal with students that 

do not meet the minimum standards for the grade they are enrolled in. In fact, 32.2 

million pupils across the world repeated a grade in 2010 (UNESCO, 2012). In Latin 

America, the average pupil expects to finish 9.5 years of education, and almost one full 

year of these would be spent repeating a grade (UNESCO, 2012). As evidence-based 

education policy in developing countries is moving towards personalization and 

customization to target the full range of achievement levels through efforts like tracking 

(Duflo et al., 2011), technology-aided designs (Muralidharan et al., 2019), and Teach at 

the Right Level interventions (TaRL, 2019), grade repetition lies on the opposite side of 

the customization spectrum. In other words, even if grade repetition as a policy is simple 

to implement, it still expects that students will learn once they have seen exactly the same 

material for a second time, without tailoring the curriculum to the students’ specific 

deficits, or modifying potential system-wide deficiencies that may have led to the failure 

in the first place. Whether grade repetition indeed improves short-term and long-term 

learning outcomes in practice is an empirical question, and one which likely varies by 

context and subgroup. What is clear is that it is a very costly policy for the government 

and families alike. For example, in the context of this paper, the Costa Rican government 

spends about USD 2900 per year for every primary school student, and families spend an 

additional USD 545 per year in out-of-pocket education expenses (UNESCO, 2012), 

more than a minimum-wage worth of monthly income. In other contexts, Burundi spends 

more than 15% of its annual basic education budget on repetition, and South Africa 

spends over USD 750 million per year on repetition for primary school (Minardi et al., 
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2020) Therefore, concerns about high rates of grade repetition in schools are well-

justified from a cost-benefit perspective, as the benefits would need to be very large to 

achieve a reasonable ratio with respect to its costs. 

 Grade repetition and social promotion policies (SPP) vary widely across 

geographies, and yet the causal evidence of its effects on student outcomes is sparse, 

particularly in developing contexts. Without establishing causality, longitudinal analyses 

in Mexico (Gibbs & Heaton, 2014) and Bangladesh (Sabates, Hossain, et al., 2010) have 

shown that repeaters are also less likely to complete educational cycles than their 

counterparts who do not repeat grades. In turn, Glick and Sahn (2010), and André (2009) 

both use quasi-experimental approaches to get at the causal relationship between grade 

repetition and school dropout in Senegal, both finding a negative effect of the latter on 

the former. Similarly, Manacorda (2012) leverages a rule which establishes the threshold 

number of subjects which high school students can fail before having to automatically 

repeat grades in Uruguay. In this case, the author also finds that grade repeating is 

conducive to higher dropout rates and up to five years after the student repeated the 

grade.  

 The literature is similarly scant regarding the effect of grade repetition policies on 

learning outcomes. Among the few papers that explore this relationship, Gomes-Neto and 

Hanushek (1994) find that repetition does increase overall learning, and that schools in 

the poor, north-eastern region of Brazil used grade repetition to raise overall school 

scores. They find that students who repeat do learn more, and tend to go from below-

average in the grade they repeat to above average the next year. However, the authors are 

concerned about the very high price tag that involves this positive average effect of grade 
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repetition on learning. Using their panel data, they proceed to simulated what the learning 

levels would be if a policy of social promotion was implemented, finding that learning 

outcomes would not differ as much, and the financial burden to the system of grade 

repetition is alleviated. They conclude by acknowledging that a SPP may be a good 

alternative to the status quo of high grade repetition rates, but only a second-best policy 

response to actually improving the quality of primary schools. 

Other related work studying the relationship of grade repetition policies on 

learning is by Ahsan, Banerjee, and Hari (2018). This paper analyzes the effect of a 

national SPP, the opposite of a grade repetition policy, between first and eighth grade on 

learning outcomes in India. One of the main strengths of this paper is that the authors can 

measure learning outcomes directly at the individual-level for in-school and out-of-school 

children across the whole country. By employing a difference-in-differences approach, 

they find that the policy improved reading schools by 2.5% and math scores by 5%, and 

that the gains are concentrated at the bottom of the distribution. While after testing 

several hypotheses, the authors cannot pin down the precise mechanism, they speculate 

that a more relaxed, low-stakes, and learning-friendly environment might contribute to 

this. A crucial difference between the paper studying the Indian policy and this current 

paper is that Ahsan, Banerjee, and Hari focus on the learning outcomes for the grades for 

which social promotion is still in place, as opposed to this paper which also studies the 

downstream effects after students have left the grades with social promotion policies. 

Therefore, even if learning increased in grades 1-8 in India under the SPP, it is still an 

open question whether these gains were large enough to equip them to meet the standards 

of higher grades. 
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 The context of the present study is the Costa Rican public education system. As a 

matter of background, education has been a major priority for the Costa Rican 

government since the social reforms of the 1940s. The country’s Constitution guarantees 

that a minimum of 8% of its GDP must go towards education, and its government spends 

more as a share of GDP than countries like Sweden, Norway, or Denmark (OECD Data). 

Public schools in Costa Rica have no fees for preschool through the secondary level, and 

schools are mostly funded and managed centrally by the Ministry of Education (MEP), 

although minor decisions on allocation of some funds and human resources can be made 

by local school districts. While the country has relatively high literacy and enrollment 

rates (World Development Indicators, 2019), it still shows inefficiencies in learning 

outcomes. For instance, its students achieved similar scores in mathematics on the 

Programme for International Student Assessment (PISA) as Mexico and Chile in 2018, 

even though these countries spend almost half as much on education as Costa Rica 

(OECD, 2018). Furthermore, the problem can be seen from the lens of equity: while the 

top income decile in Costa Rica performs at the median OECD level, the bottom decile 

performs 32% percent lower than the OECD median (OECD, 2015). Even though 

enrollment in private schools in Costa Rica in 2010 was only 8.5% of all students, these 

institutions are generally thought of being of higher quality and catering to groups of 

higher socioeconomic status compared to public schools1, hence allowing for part of the 

gap in achievement to emerge early on (World Development Indicators, 2016). 

 
1 Unfortunately, there is no standardized test or measure of achievement available through which this can 
be quantified, particularly for primary schools. 
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 A chronic issue within the Costa Rican educational system is the high repetition 

rates in primary school (see Figure 12). As a response to the prevalence of learning gaps 

leading to high rates of grade repetition, particularly in the first grade, the Costa Rican 

Ministry of Education passed a policy in 2014 which instituted social promotion for first 

graders throughout all public schools in the country. The goal of this policy was to give 

students two years, first and second grade, to achieve the minimum literacy and 

numeracy standards to succeed in subsequent grades. The policy came with a curricular 

change for how Spanish would be taught in first grade, even though the extent to which 

this was well implemented is an open question. For instance, by the second month of the 

academic year when this was first implemented, only 55% of all teachers had received 

any materials or training on the curricular change (Mena, 2014). Furthermore, this 

curricular change was not accompanied by any enforcement or accountability 

mechanisms to increase take-up of the new approach to teaching literacy skills. 

 The weak enforcement of the new curriculum, and the inclusion of SPP only for 

one grade beg the questions of whether this policy change indeed managed to increase 

learning and reduce overall grade repetition. In practice, I will proxy adequate learning 

progress by looking at the ripple effects in enrollment and grade repetition in subsequent 

years to try to understand the consequences of the SPP. To the best of my knowledge, this 

paper is the first to study the downstream enrollment and repetition effects of a SPP from 

 
2 Note that grade repetition rates fluctuate between 2000 and 2017, and that there is a slight decreasing 
trend throughout this period. These fluctuations respond to different policy stances of the ruling party over 
the five different administrations that this figure covers. Interestingly, in spite of the broad fluctuation, the 
year-to-year patterns in grade repetition rates are very similar across grades. This is in contrast to targeted 
policy changes for a specific grade, like the policy studied in the current paper. However, no grade 
repetition policy of any kind was implemented for primary school grades between 2010-2017, the period 
spanned by the data used for the main analyses, besides the main policy discussed in this paper.  
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the point of view of a country’s full educational system. Finally, this paper is the first to 

address the heterogenous downstream impact of SPP by socioeconomic background of 

school communities.  

 

Research Questions 

The specific research questions that I address in this paper are the following: 

1. Was the SPP actually executed for first grade students, i.e., did grade repetition 

rates decrease among first graders?   

2. Did the policy affect grade repetition rates for subsequent grade levels 

(“downstream effects”)? 

3. Did the policy affect intra-annual desertion, both for first graders and all other 

grades? 

4. Did the downstream effects vary by the socioeconomic status of school 

communities? 

Policy Context and Change 

Curriculum and promotion policy before 2014. First grade is in practice the 

time when most Costa Rican children learn how to read and write. In spite of scattered 

policy calls to move this process to an earlier point in the educational process, access to 

pre-primary education stands at 78%, which is still far from universal coverage (World 

Development Indicators, 2016). Even among those that do attend pre-school, the quality 

of education drastically varies by the geography and institution.  

Up until 2014, the national curriculum stated the mastery of basic literacy skills as 

one of the crucial outcomes of first grade, as taught in Spanish class. Furthermore, 
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students are also required to take subjects like Math, Science, Social Studies, English, 

among others. While literacy skills are expected to develop within Spanish class, by end 

of the year, the assessments and homework for the other subjects are mostly also in 

written-form, requiring basic literacy skills to complete them. Therefore, if a student is 

struggling to pick up the literacy skills in Spanish, this will certainly have spillovers to all 

other subjects. The development of the basic literacy skills is critical not only because of 

its value in and of itself but also because without these, children run the risk of falling 

behind all other subjects. 

Depending on a student’s learning outcomes at the end of a school year, the Costa 

Rican educational system establishes three potential outcomes for this student. The first is 

“approved” (aprobado), which means that the student met the minimum of all learning 

standards for that grade. This usually happens automatically when all grades across all 

subjects are above a 65%, although teachers typically have some discretion to modify 

grades to pass students that for some reason fell below this threshold. The second status is 

“held back” (reprobado), which means that a student is far from meeting learning 

outcomes in three or more subjects, usually measured as three or more grades being 

below the 65% threshold. However, teachers also have some discretion to hold back 

students if they consider them to be socioemotionally immature for their age, or for some 

other valid reason, usually also cleared with other school staff. The consequence for a 

held back student is that they have to repeat the grade during the following academic 

year, if they want to continue their education. Finally, the third status is “deferred” 

(aplazado), which means that students fell short of the learning outcomes in less than 

three subjects. In this case, students have the opportunity to take a test at the end of the 
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year in each of the subjects that was below as 65%, and if the student clears all tests, then 

they are allowed to progress to the next grade. If the student were to fail one or both of 

the exams, they must retake them again at the end of the break between academic years. 

If the student were to fail this second exam again, they must repeat the year. For 2010, 

the baseline year of this study, approximately 86% of all first graders were approved at 

the end of the academic year, 6% were held back, and 8% were deferred, although the 

publicly available data do not allow us to discriminate the test outcomes for deferred 

students.  

Grade repetition policies as a policy tool. Grade repetition has been a 

commonly-used policy in Costa Rican primary schools to deal with students showing 

learning deficits. As Figure 1 shows, there has been some volatility in the number of 

students that are held back and deferred throughout time, but with all grades generally 

moving in similar patterns across years and at non-zero rates. Interestingly, the policy is 

heterogeneously used across all six primary grades, with the highest rates of held back 

students typically being in the first grade, at least up until 2014. Contrarily, the grade 

with the lowest rate of held back students is sixth grade, the last grade of primary, and the 

grade during which students leave the institution to go to high school.  

There are at least two glaring inefficiencies in the structure of the Costa Rican 

education policies regarding grade repetition. Given the high levels of per-pupil-spending 

in the country, the first inefficiency is the high financial cost of keeping another student 

in primary school due to learning deficits, especially if there are cheaper policies that 

could be implemented to help these students catch up. For instance, interventions like the 

“once-off catch-up” programs that target children at risk of repetition through summer 
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classes to get them ready for the next year have displayed promising, cost-effective ways 

to deal with lagging students in Ethiopia and Mozambique (Akyeampong et al., 2018). 

The second inefficient aspect of the current policy is that once a student is deemed to 

have large learning deficits in a subject at the end of a school year, the current grade 

repetition policy forces this student to repeat all subjects the following year, even if the 

learning deficit was in a single subject. One can imagine cases in which a first-grade 

student who initially struggled with reading experienced a real catch up in basic literacy 

skills, and yet has to repeat the grade because they could not quite catch up in other 

subjects that are not as predictive of future success, or that they can catch up on while 

also progressing through grades as expected.  This is particularly worrying since the 

number of subjects that students must take from the first grade in Costa Rica is high, 

increasing the chances of falling behind at least one subject.  

Move towards social promotion policies. With the transition to a new, more left-

leaning government in 2014, the Ministry of Education (MEP) completed a policy shift 

towards SPP for the first grade in an attempt to address concerns regarding the high 

repetition rates in this grade. The motivation behind this policy change is best expressed 

in the words of the then Minister of Education, Leonardo Garnier: “some people say that 

this is giving the students a free pass, but what we see all over the world is that the 

process of learning how to read and write is very different for every child. Grade 

repetition stops the learning process” (Ross, 2014). Specifically, the MEP designed a new 

Spanish curriculum in 2013 for first and second graders called the “Programa de estudio 

de Español de I Ciclo” (MEP, 2013), and implemented it in 2014 for the first time. The 

main policy change consisted of an effective ban on grade repetition, deferred and held 
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back students, for first graders in public schools, except for some extreme cases of 

immaturity, absenteeism, or poor socioemotional skills. The curriculum reform 

unofficially combined first and second grade, aiming to give students two years to fully 

acquire basic literacy skills without having to repeat the grade, as opposed to only one 

year as it was the case before the reform. The curricular reform did not effectively change 

the learning goals and standards for each grade, but rather the consequences of not 

meeting these goals in the first grade. In particular, before and after the policy was 

passed, the expectation for early literacy levels at the end of “primer ciclo” (i.e. grades 

first through third) was still a high degree of reading fluency, and comprehension, up to 

the understanding of nuanced sub-text information within children-appropriate readings 

(MEP, 2013). The MEP branded this as meant to address the high repetition rates in the 

first grade by “incorporating the latest neuroscience and pedagogical findings applied to 

learning how to read” (MEP, 2013). Crucially for the identification strategy used in this 

paper, the policy did not change grade repetition policies for all other grades besides the 

first grade, nor did it imply a change in the content expected to be covered in any 

subsequent grade. 

The implementation of the policy was far from perfect. The dissemination of the 

new curriculum was mostly done by giving teachers a booklet with the new approaches 

they should have been using to teach literacy skills. Furthermore, there were reports that 

one month into the school year, 45% of all teachers had not received any guidance. Even 

as of 2018, only 69% of all teachers had received any training on the new curriculum, and 

83% of those that received training described it as “insufficient” (Meléndez, 2019; Estado 

de la Educación, 2019).  Similarly, 82% of all teachers noticed an uptake in the number 
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of formal and informal “requests for additional support” for students since the passing of 

the policy, where 80% of all requests are from second graders, and 96% are related to 

basic literacy skills (Meléndez et al., 2019, Estado de la Educación, 2019).  In this sense, 

the design of the policy relied on the premise that what students struggling with literacy 

skills needed was more time with the same treatment, in spite of the clear diminishing 

returns to classroom instruction of literacy skills in a context where the average class size 

is 19.4 students per teacher. The perceived increase in requests for additional support to 

improve literacy skills of second graders may be evidence to contradict the premise that 

more class time for students before facing higher stakes would help them all master the 

basic literacy skills. In fact, the policy did not consider individualizing instruction or 

more tailored practices for these students. Finally, the policy was designed with weak to 

no accountability measures to ensure that the curriculum was actually being 

implemented, as opposed to teachers just retaining their previous practices, and only 

following the new directions regarding grade promotion in first grade.  

Data and Methods 

Data available. The data available to study the system-wide effects of this policy 

consist of data disaggregated at the school-level for the universe of schools in Costa Rica 

from 2010 to 2017. These data are broken down by grade, and include total enrollment at 

the beginning of the year, enrollment at the end of the year, the number of students that 

dropped out during the year (“intra-annual desertion”), and the number of students which 

passed the grade, were deferred, or were held back. Given how the structure of the policy 

classifies end-of-year outcomes for students, students that are approved can be interpreted 

as those students that cleared all the requirements, while held back students are the lowest 
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performers that substantially struggled to meet the learning standards for their grade. The 

deferred students in turn can be interpreted as the “marginal” students: those that 

struggled to meet the standards, but that have a last chance to meet them prior to the 

promotion determination.  

The data can also be merged in with school-level covariates, such as geographic 

location, school district affiliation, numbers of teachers by gender, rural/urban 

classification, public/private classification, some infrastructure data between 2011-2017, 

and student health outcomes such as the percentage of students that are underweight. 

These health outcomes are particularly relevant as I will use them as school-level proxies 

for socioeconomic status given the lack of recent and frequent data on local poverty rates. 

Instead, I make sure that that the share of underweight students within a school is a valid 

proxy, using census data on poverty rates at the district level from 2011.  

Unfortunately, there is not yet data to identify long-run outcomes, given the 

recency of the policy. Furthermore, the MEP does not provide individual-level data 

publicly, and since there are no high or low stakes tests built into the system until the 11th 

grade, there are no comparable data available on standardized-test scores.  

Methods. The identification strategy for all of the research questions consists of a 

difference-in-differences approach3. This strategy seeks to estimate the causal effect of 

the policy on the outcomes of interest. In particular, the first difference will be the pre 

and post policy difference: the pre-period consisting of 2010-2013, and the post period 

from 2014-2017. The second difference is between cohorts affected by the policy, and 

 
3 For a visual inspection that the parallel trends assumption holds, see Figure 2. This figure shows the 
yearly rates of the main outcome variables for grades 1, 2, and an average of the comparison group (grades 
5 and 6), weighted by their respective enrollments. 
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cohorts that barely missed being affected by the policy. The first cohort affected by the 

policy was the cohort that entered first grade in 2014, so any cohort that was in first grade 

in 2014 and after 2014, was a treated cohort throughout all of their years in school in our 

data. Fifth and sixth grades were the only two primary school grades, according to the 

Costa Rican educational system, whose cohorts were never covered by the policy in the 

data. In other words, the earliest cohort affected by the policy was the cohort which 

entered first grade in 2014, and whose children under regular grade progression would be 

in fourth grade in 2017, the last year of the data. Therefore, fifth and sixth grade will 

jointly serve as the comparison group throughout this analysis. The key assumption 

behind this comparison group is that students in these cohorts are not systematically 

different, other than in age, from the cohorts that were affected by the policy. By using 

cohorts across grades from the same schools, I ensure that the demographic 

characteristics in treated and comparison groups are similar, and given that there were no 

major changes in enrollment rates in Costa Rica since the mid 2000s, this assumption is 

likely to hold. Furthermore, finishing primary school, in one way or the other, is almost 

universal in Costa Rica (96%), so any concern that students that make it to fifth and sixth 

grade are systematically different from those in the earlier grades is not a major issue in 

this context4. Specifically, I estimate the following model for school i, grade j, and year t:  

yijt = !0+ !1(Treated cohort)j + !2(Treated cohort*Post)jt + B(School covariates)i + α + γ + θ           [1] 

 
4 I also run a robustness test of all results for first through third grades, where I group fourth graders into 
the comparison group along with fifth and sixth graders, as fourth graders would be a less self-selected 
group than fifth and sixth graders, but would also be the least affected cohort by the policy (only being a 
treated cohort in 2017). This does not significantly change the results or their interpretation, so I decide to 
simply use as comparison group the two grades (fifth and sixth) which had no cohorts affected by the 
policy in the data whatsoever. 
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Where y is the outcome variable, which will be one of four different options: 

count of students held back, count of students deferred, count of students deferred and 

held back, and count of students that dropped out throughout the year. I can also express 

the outcomes as percentages of total enrollment instead of counts, but I will prefer using 

counts to ease the interpretation of the coefficients since the results are substantively 

unaffected by this decision. I estimate this model separately for each target grade i.e., the 

specific grade I try to understand changes in, and the comparison group. In other words, I 

first run the model using only first grade and the comparison group (fifth and sixth 

grades). Then I substitute first grade with second grade, and repeat it for third, and fourth 

grade. The model is estimated for grades 1-3, what is known in Costa Rican education as 

“first cycle” (primer ciclo), and for grade 4 as well, the last grade with a treated cohort 

for which I can observe outcomes in the data. 

The model includes a dummy variable for whether the grade was part of the 

treated group or not, i.e., whether the grade is fourth grade or below. Most importantly, 

the model has an interaction term between the treated variable and the indicator for the 

post variable, which is attached to my estimator of interest, !3.  The post variable 

indicates whether a specific cohort is or was at some point exposed to the SPP. In other 

words, it is 1 for first graders in 2014 onwards, for second graders in 2015 onwards, and 

so on. The coefficient !3 should be interpreted as the causal effect of the change in policy 

on the outcome of interest. Finally, I also include fixed effects at different levels: year 

fixed-effects " to capture additional changes over time that are unrelated to the policy 

shift, province fixed-effects # to soak up some geographic variation, and school district 

fixed-effects $ to absorb some of the administrative-level variation. I show on the first 
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two columns of Table 1 that the results do not vary due the inclusion of these fixed-

effects. The table showcases this only for one outcome for simplicity’s sake, but this 

holds for all outcomes. Finally, standard errors are clustered at the grade level. 

I also estimated the model separately by socioeconomic status of each school. 

Given the lack of direct socioeconomic data at the school-level, I proxy this using the 

share of underweight children in each school. I use district-level poverty rates to check 

that the share of underweight students is a valid proxy for socioeconomic status. In 

particular, I merge district-level poverty rates for 2011 onto school-level information on 

the share of underweight students, and regress district poverty rates on the mean share of 

underweight students in schools within the district in 2011, weighted by school 

enrollment. The coefficient that emerges from this is 1.1, significant at the <0.01 level, 

meaning that at least in aggregate there is broadly a one-to-one relationship between 

district-level poverty and the share of underweight children in school. This provides 

confidence in my use of the share of underweight children as a school-level proxy for 

socioeconomic status. In particular, I classify schools below the nation median share of 

underweight children as “low SES”, and all other schools as “above low SES”. 

Results  

Adherence to the policy. I display the primary results to the first three research 

questions in Table 15. The first key result is that the policy was indeed executed by 

schools, as evidenced by the negative signs and high significance on the coefficients for 

all the grade repetition variables in the Grade 1 (top) panel, columns 1-4. This is not 

 
5 Note that Figure 3 standardizes all coefficients to standard deviations to make effects across grades more 
comparable. 
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surprising and can be thought of as adherence to the policy: it is expected that first 

graders would be less likely to be deferred or held back as the policy explicitly ordered 

schools to socially promote at that grade level. Specifically, the number of first graders 

that were held back diminished by 85%, and the number of deferred students diminished 

by 90%6. In other words, while schools mostly stopped using grade repetition as a way to 

deal with first graders that did not achieve their learning goals, this was even more 

prevalent for the students that would have been deferred or the “marginal students”, than 

for students that would have been directly held back, or the lowest achievers.  

Downstream effects.  The second key insight is displayed in columns 1-4 for the 

panels with results for second, third, and fourth grade. The statistical significance of the 

coefficients across the board suggests that the introduction of the SPP for first graders 

changed downstream results for students as these cohorts progressed to later grades. In 

particular, it increased the number of deferred and held back in second grade by 61% and 

116% respectively, and 27% and 11% in the third grade. Finally, by the fourth grade, all 

the signs reverse again and they are now negative: the policy led to a decrease of 26% in 

the number of held back students and 5% in the number of deferred students. Throughout 

all grades, the coefficients on deferred students, and on held back students are statistically 

different from each other, at the 0.001 significance level. 

This is strong evidence to suggest that this policy had very large effects in the 

composition of student outcomes post-first grade. The high increase in the number of 

students that failed second grade as a result of this policy suggests that at least for some 

 
6 This is also displayed in Figure 2, as the trend for all outcomes for first grade significantly drops after 
2014. 
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students, the policy simply delayed grade repetition. In other words, students that would 

have been held back or deferred in the first grade under the previous policy, are now 

shielded from this by the new policy, but are held back or deferred in the second grade or 

in the third grade, when the policy still allows educators to do so. As a side result of the 

large increases in grade retention rates in second and third grade, the policy resulted in a 

much more selected cohort by the fourth grade. This explains the change in sign of the 

results for this grade. While the fourth grade is the last year covered by the data, this is 

suggestive evidence that the policy simply changed the timing of when some students 

would repeat a grade.  

However, the actual magnitudes of the point estimates suggest that the policy did 

not just result in a “net zero” effect in grade repetition within the system as a whole. In 

particular, the policy overall lowered grade repetition, deferred or held back students, on 

average by 2.31 first graders per school and 0.28 fourth graders per school, while it also 

increased grade repetition on average by 1.32 second graders per school and 0.40 third 

graders per school. Scaling these numbers up by the respective enrollments in each grade 

and the number of schools for the cohort that was in first grade in 2014, the policy overall 

decreased grade repetition in first and fourth grade by 9,680 students and increased grade 

repetition in second and third grade by 6,421, for a net reduction in grade repetition of 

3,259 students for this cohort from 2014-20177.  

 
7 The point estimate for first grade is -2.31 students per school and for fourth grade is 0.28 students per 
school. Multiplying these numbers by the total number of schools at their respective baselines, which were 
3,740 in 2014 and 3719 in 2017, this leads to a reduction of 9,680. On the other hand, the point estimate for 
second grade was 1.32, and 0.40 for the third grade. There were 3734 schools at second grade baseline 
(2015) and 3731 at third grade baseline (2016), so an overall increase of 6,421. Therefore, the net 
calculation is the decrease in grade repetition in the first and fourth grade of 9,680 students minus the 
increase for second and third graders of 6,421, for a net decrease of 3,259 students for the system as a 
whole. 
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Intra-annual desertion. The other important outcome variable that this policy 

may have affected is intra-annual desertion. Even though education is mandatory in Costa 

Rica up until the ninth grade, children do drop out of school before then, and the law may 

or may not be enforced to get them back to school. This happens for the mostly in lower 

secondary, and through “inter-annual dropout”, i.e., between school years (as opposed to 

within school years, or “intra-annual dropout”), yet it does exist for primary school to a 

smaller extent8. For perspective, approximately 466 first graders (0.1%) dropped out of 

school during the school year in 2013, so while this is not a major systemic problem, 

these are still 466 future citizens that will not have an education in the future. According 

to Table 1, this policy only really affected grades 1, 2, and 3 lowering intra-annual 

desertion in first grade on average by 0.05 students per school, and increasing it in the 

second and third grade on average by 0.01 students per school. On net, the policy 

decreased intra-annual desertion by 112 students9, even after accounting for the students 

in the second and third grades for which it may have led to desertion.  

Heterogeneity by socioeconomic status. Since academic achievement levels are 

strongly correlated with socioeconomic status, it is worth exploring whether this policy, 

which was explicitly targeted towards lower performing first graders, affected different 

socioeconomic groups differently. I previously described in Section IV how I classify 

schools into the “low SES” and “above low SES” groups. Using this classification, I run 

 
8 For instance, in 2013 the average inter-annual dropout for grades 1-6 was 1.8%, but 10.9% for grades 7-9 
(Ministry of Education, 2020). Unfortunately, I cannot explore inter-annual dropout as an outcome (only 
intra-annual dropout) due to the lack of student-level linkage data across years. 
9 The point estimate for first grade is -0.05 students per school, and there were 3740 schools at first grade 
baseline (2014), so a decrease of 187 students for the whole country in the first grade. Similarly, the point 
estimate for second grade is 0.01, and there were 3734 schools at second grade baseline (2015), so this 
means an increase of 37.3 students in the second grade. 
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the same models as before for grades 1 and 2, but separately for each socioeconomic 

group. The results, benchmarked against the baseline mean, are displayed in Table 2. 

Firstly, the policy was similarly executed for schools of both SES groups, as displayed by 

the relatively low differences in the effect on grade repetition for first graders. However, 

the unintended negative consequences are very much born by the poorest schools, as 

displayed by the difference in effects for second graders. Taking dropout rates for the 

second grade as an example, the increase for the poorest schools was 29%, but it was 

precisely 0% for all other schools. In other words, the policy may have increased intra-

annual desertion in the second grade by 0.02 students per low SES school, or 3710 

students in the whole country, but did not change intra-annual desertion for schools 

classified as above low SES. A similar pattern is seen for all indicators, where second 

graders in poor schools are much more heavily impacted by this policy than their 

counterparts in other schools. Interestingly, this gap is wider for the absolute low 

performers, as proxied by the effect on held back students, than on the marginal students. 

This suggests that it was particularly in poor schools where children who really struggled 

in the first grade, and would have otherwise been immediately held back, were shielded 

from this by the policy, but were then let into the second grade without the proper support 

to master the learning standards for this grade where grade repetition was still commonly 

used as a policy to deal with low performers. 

 

 

 
10 The point estimate was a 29% increase over the baseline of 0.07 students per school, meaning an increase 
of 0.02 students per school, over 1848 poor schools. 
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Discussion 

The main point that this paper raises is well synthesized by the World Bank report 

on learning in developing countries: “Ensuring that the parts of an education system work 

together is as important as ensuring alignment toward learning” (World Bank, 2018). The 

adoption of a new curriculum or a new policy is likely to be ineffective if all of parts of 

said system are not aligned to work well with this change. In the case of the SPP in Costa 

Rica, while the policy did achieve the goal of lowering grade repetition rates in the first 

grade, it nevertheless had unintended consequences for other grades whose learning goals 

and standards were not aligned with the change in policy for the first grade. Especially 

concerning is the fact that school communities of low socioeconomic status bore the 

burden of the unintended consequences of policy by simply delaying grade repetition for 

many of their students without actually achieving the expected learning outcomes. Even 

if the policy lowered grade repetition by 3,259 students per cohort in the system overall, 

it still failed the 4,929 second and third graders for whom the policy simply delayed 

grade repetition and ended up still repeating a subsequent grade. The fact that these 

unintended consequences where experienced by communities of low socioeconomic 

status is problematic, given the high levels of educational inequality in Costa Rica. Not 

just this, but the high price tag of grade repetition more broadly leaves plenty of room to 

find more cost-effective interventions which actually improve learning outcomes of 

students at-risk of having to repeat a subsequent grade by targeting instruction to their 

specific deficits, while still letting them progress through grades at a standard pace. 

Finally, this analysis should serve as a cautionary tale for other countries considering a 

SPP in earlier grades, such as South Africa at the time this article was written (Parent 24, 

2019). Even if social promotion is implemented, this paper urges policymakers to design 
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a platform that supports the needs of struggling students even throughout the grades with 

social promotion, so that their transition into later grades without the SPP is smoother and 

more conducive to learning in those grades as well. 
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TABLE 1.1 
Regression Results of Difference-in-differences Estimation for the Effect of Social 
Promotion Policy on End-of-year Enrollment Status Outcomes, by Grade. 
 

  Deferred or 
held back 

(1) 

Deferred or 
held back 

(2) 

Held back 
 

(3) 

Deferred 
 

(4) 

Intra-annual 
dropout 

(5) 
Grade 1 

DiD estimate -2.31*** -2.31*** -0.92*** -1.39*** -0.05*** 
(0.10) (0.11) (0.04) (0.07) (0.00)       

Mean (2013) 2.57 2.57 0.94 1.64 0.12 
SD (2013) 5.63 5.63 2.56 3.77 0.60 

School-level controls No Yes Yes Yes Yes 
Grade, province, year, and 
school district fixed effects 

No Yes Yes Yes Yes 

Observations 89,448 89,328 89,328 89,328 88,659       

Grade 2 
DiD estimate 1.32*** 1.32*** 0.57*** 0.75*** 0.01*** 

(0.06) (0.06) (0.02) (0.03) (0.00)       

Mean (2013) 1.72 1.72 0.49 1.23 0.05 
SD (2013) 4.24 4.24 1.47 3.27 0.36 

School-level controls No Yes Yes Yes Yes 
Grade, province, year, and 
school district fixed effects 

No Yes Yes Yes Yes 

Observations 89,448 89,328 89,328 89,328 88,711       

Grade 3 
DiD estimate 0.40*** 0.40*** 0.04*** 0.37*** 0.01** 

(0.04) (0.04) (0.02) (0.02) (0.00)       

Mean (2013) 1.67 1.67 0.35 1.33 0.05 
SD (2013) 4.18 4.18 1.10 3.46 0.29 

School-level controls No Yes Yes Yes Yes 
Grade, province, year, and 
school district fixed effects 

No Yes Yes Yes Yes 

Observations 89,448 89,328 89,328 89,328 88,767       

Grade 4 
DiD estimate -0.28** -0.28** -0.15** -0.13* -0.00*** 

(0.05) (0.05) (0.02) (0.03) (0.00)       

Mean (2013) 3.09 3.09 0.57 2.52 0.07 
SD (2013) 7.48 7.48 1.78 6.17 0.40 

School-level controls No Yes Yes Yes Yes 
Grade, province, year, and 
school district fixed effects 

No Yes Yes Yes Yes 

Observations 89,448 89,328 89,328 89,328 88,720 

Notes. Outcome variables listed on top row. Units are student counts, per school per year. Rows labeled 
“DiD estimate” show the coefficient of the interaction between the dummies for treated graded, and a 
dummy for the years post intervention. Significance levels: * p<0.10, ** p<0.05, *** p<0.01    
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TABLE 1.2  
Point Estimates of Subgroup Analysis by Average School Socioeconomic Status. 
 
 
 
 
 
 

Notes. Numbers shown are the point estimate of the difference-in-differences estimation (ran separately by 
socioeconomic status) using counts as the unit of the outcome variable, divided by the 2013 mean of each 
outcome, also in counts as the unit of the outcome variable. Schools with an average share of underweight 
children below the national median are classified as schools of low socioeconomic status, and all other 
schools are grouped into “above low SES”. 
 
  

Outcome: Holding back and deference rates  
  Socioeconomic status   

    Low SES Above low SES Low-above low 
Grade 1 -92% -93% 2% 

2 85% 65% 20%      

Outcome: deference rates  
  Socioeconomic status   

    Low SES Above low SES Low-above low 
Grade 1 -42% -35% -7% 

2 29% 17% 12%      

Outcome: Holding back rates  
  Socioeconomic status   

    Low SES Above low SES Low-above low 
Grade 1 -101% -102% 1% 

2 128% 103% 26%      

Outcome: Dropout rates  
  Socioeconomic status   

    Low SES Above low SES Low-above low 
Grade 1 -43% -44% 2% 

2 29% 0% 29% 



 

40 

FIGURE 1.1. End-of-year Enrollment Status Outcomes by Grade. (2000-2017) 

 
Notes. Yearly rates calculated as the average of each outcome across all public schools, weighted by 
enrollment.  
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FIGURE 1.2. End-of-year Enrollment Status Outcomes for Grades 1, 2, and the 
Comparison Group (2010-2017) 
 

 
Notes. Yearly rates calculated as the average of each outcome across all public schools, weighted by 
enrollment. Note that the yearly, weighted average of grades 5 and 6 is the comparison group for all the 
regressions.  
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FIGURE 1.3. Point Estimate Results from Table 1 Expressed in Standard Deviation 
Units, by Outcome and Grade.  
 

 
Notes. Each bar represents a difference-in-differences estimate, expressed in standard deviation units of the 
outcome variable in 2013 (pre-reform for all grades). All bars represent effects with levels of significance 
at least at the 10% level, mirroring those shown in Table 1. 
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CHAPTER 2 
 

Back to the Basics:  
Curriculum Reform and Student Learning in Tanzania 

(Daniel Rodriguez-Segura and Isaac Mbiti) 
 
 

Abstract –In 2015, the Tanzanian government implemented a curriculum reform that 
focused instruction in grades 1 and 2 on the “3Rs” —reading, writing, and arithmetic. 
Consequently, almost 80% of the instructional time in these grades was mandated towards 
foundational literacy in Kiswahili and numeracy skills. Other subjects such as English were 
no longer taught. Using student-level panel data, we evaluate the effect of this policy on 
learning outcomes using a difference-in-differences approach which leverages the 
variation in the timing of implementation across grade levels and cohorts impacted by the 
policy. We find that the policy increased learning by around 0.20 standard deviations in 
Kiswahili and math test scores one year after the start of the reform. Timely teacher training 
on the new curriculum was associated with even larger effects. Evaluating longer term 
outcomes, we find suggestive evidence that the reform decreased the dropout rate of 
children up to four years later. However, this was also accompanied with lower average 
passing rates in the national grade 4 examination due to compositional changes as low-
performing students became less likely to dropout.  
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INTRODUCTION 

Curricula are a key input of any educational system. Ideally, an educational 

system’s intended curriculum determines the material mandated to be taught in school 

and the desired instructional approaches. Yet in practice, curricula in many developing 

countries are often too expansive or “overambitious” relative to their education system’s 

capacity (Pritchett, 2013). There are also concerns that these curricula favor children 

from advantaged backgrounds (Glewwe, Kremer, and Moulin, 2009). Because teachers 

have incentives to cover the entire syllabus, scholars have hypothesized that a wide 

curriculum could encourage teachers to either increase the pace of instruction beyond the 

rate of student learning, to focus their attention on the students who can keep up, or both 

(World Bank, 2017; Pritchett and Beatty, 2015; Muralidharan and Zielenkiak, 2014). 

This, in turn, could be a potential explanation of why the progression of student learning 

in many developing countries is slow, with very few students demonstrating appropriate 

grade-level competencies, and the majority of them having a mastery level several grades 

below where they should be (World Bank, 2018; Pritchett and Beatty, 2015).  

The Tanzanian education system, which we study, exhibited many of the 

characteristics associated with overburdened education sectors for the past two decades. 

These included a curriculum featuring numerous subjects, low levels of learning relative 

to international benchmarks, slow learning progression, and trademarks of systems 

burdened by expansive curricula (Ministry of Education, 2015; USAID, 2015). For 

instance, prior to 2015, students in early primary school (Grades 1 through 3) were taught 

eight different subjects, including Information and Communications Technology (ICT) 

and agriculture. The learning profiles were flat with foundational numeracy and literacy 
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skills gained slowly over time (Jones, Ruto, Schipper, and Rajani, 2014). Consequently, 

most students fell behind the prescribed curriculum– only 31 % of grade 3 students were 

proficient at the grade 2 level (Jones, Ruto, Schipper, and Rajani, 2014), and the majority 

of grade 4 students had not mastered grade 3 material (World Bank, 2017). 

Faced with the growing evidence on the low learning levels in early grades, the 

Tanzanian government enacted the 3Rs reform (Reading, wRiting, and aRithmetic), also 

known as the “3Ks” in Kiswahili, for grades 1 and 2. This reform was enacted in the 

2015 school year and narrowed the scope of the grade 1 and 2 curriculum such that 80% 

of the instructional time would focus on the 3Rs, with all literacy focused on Kiswahili 

rather than English as it had been previously. English, which was taught as a subject in 

the first two grades was removed from the curriculum and reintroduced starting at Grade 

3. While proponents of narrow curricula argue such reforms are likely to benefit most 

learners, the potential benefits might not materialize due to state capacity constraints, 

such as teacher training. Further, the potential benefits on numeracy and literacy may 

come at the expense of non-focal subjects, and the reforms may constrain the potential of 

high performing students who likely benefit from a faster pace. In fact, in wealthier 

contexts like the United States, “curriculum narrowing” often comes with negative 

connotations linked to the unintended consequences of test-based accountability and the 

excessive focus on a handful of tested subjects. The slower pace may also generate a 

compositional effect if students who would have fallen behind under the expansive 

regime are less likely to drop out because of the reform.  

Despite the ubiquity of overambitious curricula in developing contexts, there is 

limited causal evidence on the potential for content reducing curriculum reforms to 
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improve student learning outcomes. This is partly due to the challenges of credibly 

estimating the casual impact of a nationwide reform which affects all students 

simultaneously, and the lack of adequate data. The reforms that have been studied have 

focused evaluating different targeted instruction models (e.g., Banerjee et al., 2017, 

Muralidharan et al., 2019), and changes in the language of instruction (e.g., 

Ramachandran, 2017; Seid, 2019, and Laitin et. al., 2019).  In this paper, we examine the 

consequences of this 2015 Tanzania curriculum reform using a unique student-level panel 

dataset of students from grades 1-3, drawn from a large nationally representative 

randomized control trial (Mbiti et al., 2019 and Mbiti et al. 2021). To estimate longer run 

effects, we use administrative data on national test scores in grades 4 and 7 (the last grade 

in primary school). This allow us to explore the effects of the reform on both passing 

rates in national assessments four years after it was implemented, as well as the relative 

change in the number of test-takers in grade 4 (which acts like a proxy for downstream 

enrollment.) 

We identify the impact of the 3Rs reform using a difference-in-difference strategy 

that takes advantage of the variation in student exposure to the reform by grade level. 

Specifically, we compare test score outcomes among students in the first two grades 

(treated grades) to the test scores among third graders (comparison grade), pre- and post-

reform (2014 compared to 2015). To explore longer term implications of the reform, we 

use the administrative data on grade 4 and 7 national test scores to estimate the effect of 

the program on learning and school enrollment four years after the reform was first 

implemented. In particular, we compare outcomes for pupils in grade 4 in 2018 —the 

cohort of students who was in grade 1 in 2015— to the outcomes of pupils in grade 7 that 
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the same year, as grade 7 pupils did not experience the curriculum reform during the 

period covered by our data. Given that we have access to the universe of national test 

scores for these assessments, we also explore whether the number of test-takers increased 

as a result of the policy to proxy for school enrollment outcomes four years later.  

We find that the nationwide curricular reform produced moderate average gains in 

numeracy and literacy by approximately 0.20 SD. These gains were equivalent to a 

reduction in pre-policy learning gaps between the top and bottom wealth quintiles of 28% 

in both math and in Kiswahili. Similarly, we can rule out negative effects on English, a 

subject de-emphasized by the reform, smaller than -0.02 SD. We also find that learning 

grains were larger in schools that received timely teacher training on the new curriculum, 

providing suggestive evidence for the importance of proper implementation, especially 

for a governmental curricular reform of this scale. In the longer-term, the policy 

increased the number of students taking the fourth-grade national test by 16%, suggesting 

that the policy improved student retention and grade progression. The improvement in 

student grade progression was also accompanied by decreases in the passing rate of these 

assessments. However, these decreases were comparable in magnitude or smaller than 

what would be expected given the overall increase in the number of test takers, 

suggesting that there was still an increase in the aggregate level of learning in Tanzania 

as a result of the reform. 

Our study makes three distinct contributions. First, it is one of the few studies that 

examines the causal impact of a narrower curriculum on learning outcomes in a 

developing country. Despite the recognition of overcrowded curriculums in developing 

countries (Atuhurra and Alinda, 2018; Atuhurra and Kaffenberger, 2020; Pritchett and 
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Beatty, 2015), there is limited causal evidence on the potential impact of reducing the 

required instructional content. The literature that estimates the causal impact of 

curriculum reforms on learning has generally focused on the effects of (large-scale) 

changes to the language of instruction in schools from colonial languages of instruction 

to local languages (or mother tongue). The debate on language policy is less relevant for 

primary education in Tanzania because, unlike other countries in regions, the language of 

instruction in primary schools has been Kiswahili (rather than English) since the 1960s.  

Overall, the evidence on the effectiveness of reforming the language of instruction on 

student learning in mixed. For instance, Ramachandran (2017), Seid (2019), Laitin et. al 

(2019), Brunette et. al (2019) and Kerwin and Thornton (2020) find that that these 

reforms improve learning outcomes, whereas as Piper et. al (2018) and Chicoine (2019) 

show that such reforms fail to improve learning.  Our study fills this gap by using a 

credible identification strategy, coupled with student panel data to show that such reforms 

can improve student learning in early grades. Further, we show that the learning 

improvements across almost all measured sub-domains of numeracy and literacy (for 

example, two-digit addition and word recognition).  

Second, we use administrative data from 2015-2018 to examine the longer run 

impact of the reform, which has been broadly hard to quantify in the international 

education literature due to the lack of appropriate data. Our results show that the 

student’s fully exposed to the reform were more likely to take the fourth-grade exam. 

This could reflect the improved retention and grade progression effects of the reform. 

However, the differences-in-differences estimates on learning are negative, potentially 
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reflecting the compositional change in the sample towards a lower-performing student 

body on average.  

Third, we use our data to examine potential mechanisms. We focus on 

implementation – specifically the extent to rollout of teacher training on the curriculum. 

Developing nations often face challenges implementing policies, programs, and reforms 

at scale, muting their potential beneficial effects (Banerjee et. al, 2017; Bold et. al, 2018).  

Students in schools with at least one teacher trained in the 3R reforms had better learning 

gains compared to the counterparts in schools with no trained teachers, although this 

difference was not statistically significant.    

Our work contributes to the literature on the potential for curriculum reforms that 

narrow the instructional content to improve learning outcomes when implemented in 

contexts in which the curriculum has previously been overcrowded or overly ambitious.  

These reforms are arguably extremely relevant for developing country contexts where 

instructional time is limited due to teacher absenteeism (World Bank, 2018) and the 

inclusion of multiple (potentially tangential) subjects can crowd out the teaching of core 

competencies such as the 3Rs.  Even outside of primary and secondary education systems 

in developing countries, similar debates are ongoing regarding the potential deleterious 

effects of an overcrowded curriculum in medical schools in developed countries (Slavin 

and D’Eon, 2021). In this way, this study offers some initial evidence on the potential 

benefits, and unintended side effects, of such a reform. 

Context 

National curricula often reflect the political priorities, historical roots, and 

sociocultural environment in which schools operate. For example, the curricula in many 

developing often contain features from past colonial institutions, such as retaining 
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English or French as the language of instruction (Mwiria, 1991; Malisa and Missedja, 

2019; Erling and Hultgren, 2017). On this dimension, Tanzania has been an exception 

relative to its neighbors – the language of instruction in primary schools has been, for the 

most part, Kiswahili rather than English since at least 2007 (Sa, 2007).  

Primary school in Tanzania comprises seven grades. While the net enrollment rate 

in primary school increased from 53% in 2000 to 80% in 2014, in 2015 only 35% of third 

graders and 72% of grade 7 students could pass exams measuring second grade standards 

(Twaweza, 2017). These low levels of learning are coupled with large geographic and 

socioeconomic disparities. For instance, the urban-rural gap in 2015 was about 0.5 

standard deviations in test-based math and Kiswahili performance, while the gap between 

the top and bottom wealth quintiles was about 0.7 standard deviations (Twaweza, 2015). 

As of 2013, the Tanzanian curriculum for grades 1-2 was an archetypical 

overambitious curriculum, consisting of eight subjects, including “Vocational Skills”, 

“Information and Communication Technology”, and “Personality”11. In the words of the 

Ministry of Education and Vocational Training,  

“The Curriculum for Standard I and II was overloaded with subjects, causing 
teachers to overemphasize the teaching of subject content and placing less 
emphasis on the development of the basic skills and competences in Reading, 
Writing and Arithmetic that are necessary in order for learners to effectively learn 
content.” (Tanzanian Government Policy Report, 2016) 

Twaweza, a well-known East African civil society organization, speaks directly to 

this issue and reports that, “the learning expectations implied by the curriculum are that 

 
11 The inclusion of “technical” subjects from an early age appears to be a colonial legacy (Malisa and 
Missedja, 2019), as Mwiria (1991) also describes: “in keeping with a colonial ideology which stressed the 
role of the African as that of service to the white man, technical and agricultural (as opposed to academic) 
education were recommended for Africans by the missionaries, colonial authorities and external 
educational commissions”. 
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children rapidly master basic reading skills in both English and Kiswahili, as well as 

basic numeracy skills up to multiplication[...] Contrary to curriculum expectations, the 

data show that many children in Tanzania do not master these basic skills quickly” 

(Twaweza, 2017). Furthermore, they highlight that although by the end of third grade 

students are expected to have mastered basic numeracy and literacy, students continue to 

develop these skills in later years (Twaweza, 2017). In sum, government agencies and 

external observers were in agreement that before the 3Rs reform, the curricular 

expectations and students’ learning levels were clearly misaligned due to the presence of 

a typical overambitious curriculum. 

Policy Reform 

In response to the weak learning levels, the Government of Tanzania implemented 

the Big Results Now in Education (BRN) Initiative in 2013. The BRN policy included 

nine reforms, ranging from the mandated public release of within-district school rankings 

to infrastructure improvement to teacher training, all of which were rolled out at different 

times. The different policy changes are described in greater depth in Appendix D. In 

general, these policy changes did not overlap in terms of content or grades targeted by the 

reforms that we study here and therefore do not confound our main estimates. However, 

we still conduct empirical checks for potential heterogeneity based on these other reforms 

in Section V.   

One of these policy changes, and the focus of this study, centered on curricular 

reform for grades 1-2, implemented in 2015. The aim of this reform was to strengthen the 

“3Rs” reading, writing, and arithmetic by allocating a larger share of the existing 

instructional time to numeracy and literacy. The new de jure allocation of time was such 

that 80% of the instructional time was supposed to be spent working on the three core 
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skills through the school subjects of math and Kiswahili. The remaining 20% of time was 

allocated for the other subjects. The school day was not extended, and therefore the 

policy entailed a re-allocation rather than an increase in class time. English was officially 

removed from the grade 1-2 curricula, in an effort to focus on literacy in Kiswahili, 

Tanzania's national language. Under the revised 2015 curriculum, English is only taught 

starting in grade 312. Finally, content from some of the other subjects that had been 

removed from the new curriculum was incorporated into the curriculum via Kiswahili 

reading passages on science or social studies.   

In practice, the change in the time allocation for numeracy and literacy did not 

increase all the way to the mandated 80% of instructional time by 2015 – yet, the change 

was sizable, as we show in Table 113. We use data from class observations and 

government documents such as the policy report in Tanzanian Ministry of Education 

(2015) to estimate that before the reform, roughly 45% to 60% of the time was devoted to 

the “3R”, including English lessons14. Using similar class observation data from 2015, we 

place the lower bound of the increase in instructional time for 3Rs at 1.3 hours, or ~14% 

from a base of 9.2 hours in the observational data. In other words, after the reforms, 70% 

of the total instructional time was devoted to the 3Rs, on average. This estimate includes 

English lessons, which should have technically not been taught post reform but that we 

 
12 While teachers indeed reported following this change post-reform in observational and survey data, in 
practice, we observe that this change did not happen as suddenly, and while the observed time of English 
instruction decreased ~40% post-reform, it was still being taught for about 2 hours per week (see Figure 1).  
13 The numbers displayed on this figure come from observational data collected for the original studies, 
only available for 2014 and 2015. While this data displays a large degree of missingness, especially in 
2014, we were not able to find any reliable source quantifying precisely the allocation of time for the core 
subjects pre-reform.  
14 This is in rough agreement with the 9.2 hours (61% of the time) that we quantify on average for grades 1-
2 for 2014 in the observational data. 
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still detect in our observational data. When we consider only math and Kiswahili, the 

focus of the policy, the increase in instructional time in total for both subjects in grades 1-

2 was 2.4 hours, or 39% from a base of 6.2 hours per week in the observational data (that 

is, 57% of the total instructional time would have been devoted to the 3Rs, as opposed to 

the mandated 80%). In turn, this increase of 39% in instructional time towards the 3Rs 

serves as our upper estimate of the effect (i.e., the “first stage”) of the policy in practice. 

The midpoint between these two bounds is an increase of 1.9 hours per week during a 

week that expects 15 hours of instruction. In other words, our mid-range estimate is that 

12 additional percentage points, or almost two additional hours per week, were devoted 

to the 3Rs as a result of the reform.  

An important factor to understand how this particular reform “slowed down” the 

pace of the curriculum is to understand which curricular inputs changed. In other words, 

if the pace of curricula is defined as “materials covered” over “time allocated to these 

materials”, the slowing down of the pace of an overambitious curricula could happen 

through a decrease in the amount of material which is expected to be covered in class, an 

increase in the time allocated to this material, or both. Although the policy documents 

and curriculum descriptions do not explicitly mention which avenue was pursued by the 

Tanzanian government, we do not find any evidence that the expected amount of material 

to be covered within the “3Rs” changed in any way (World Bank, 2015, 2016, 2017; 

Ministry of Education, Science and Technology, 2016). Instead, from our teacher 

observation data in 2014 and 2015 and the main official policy description (Ministry of 

Education, Science and Technology, 2016), it seems like this reform slowed down the 

pace of the curriculum almost entirely through the channel of time re-allocation. 
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The spirit of the policy reform was aligned with best practices to improve learning 

levels that researchers and donor institutions have advocated for, and that have been 

effective in other interventions which have sought to better align instruction with student 

learning levels like “Teach at the Right Level” (for instance, in Banerjee et al., 2017). 

However, there are several reasons why it is not a certainty that learning would increase 

after implementing curricular reform at a national level. First of all, as expected in 

contexts with weaker state capacity, the implementation of the policy was not 

standardized, and not all teachers and schools received the same materials and degree of 

government support (Komba and Shukia, 2021). For instance, while 93% of schools 

claimed to have changed curricula to 3R in 2015, 4% of these also claimed to still teach 

English and Kiswahili in the grade 2, something that was explicitly contrary to the 

policy15. Similarly, not all teachers received the training on time: only 37% of all the 

teachers in our sample received the training, and 96% of these got it in 2015, after the 

school year had started. The distribution of materials was similarly scattered: from our 

survey data, we estimate that 4 of every 10 teachers in our sample do not have any 

textbooks that reflected the 3R curricular changes, and even among those that do, the 

kind of materials varied. Half of the teachers with textbooks that reflected the 3R 

curricular reform had them for writing and math, but only one third had books for 

reading16. Secondly, even when the underlying mastery of skills of socioeconomically 

 
15 Still, the rollout of the teacher training was gradual, but it ended up covering almost all schools: in 2014 
only 14% of all schools had at least one teacher that had received training on the 3R curriculum, but by 
2015, 99% of schools claimed to have at least one teacher who had received the training. 
16 In spite of all these logistical challenges, according to our survey data, 72% of all head teachers think that 
the implementation of the 3R reform went “well” or “very well”. Note that most of these figures were 
calculated using the full experimental sample, not just the control schools, as it is the case with most of the 
other figures in this paper (see the Data section for more details on the sample). Tests of statistical 
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disadvantaged children in LMIC is improved through educational interventions, work 

such as Dillon et al. (2017) shows that these gains may not translate into gains in formal 

test scores, displaying the potential gap between not only curriculum and children’s 

knowledge, but also children’ knowledge and performance on assessments. Because of 

these reasons, the study of this particular reform is valuable to begin to understand 

whether the best practices of curricular alignment can indeed be implemented at scale by 

mostly government entities, and eventually be reflected in traditional learning 

measurements.  

Research Design 

Main learning panel. The main data source for this project was collected through 

the KiuFunza I and KiuFunza II projects, conducted in Tanzania between 2013 and 2016. 

These projects were randomized controlled trials studying school incentives and teacher 

bonuses respectively (Mbiti et al. 2019; Mbiti et al., 2021). Both studies included a core 

set of 180 schools from 10 districts. For this study, we focus on students in the 60 

randomly selected schools which served as the control schools for the original RCT 

studies. Since the original experimental sample of Mbiti et al. (2019) consisted of a set of 

nationally representative public schools, and the current paper uses a subset of randomly-

selected schools from this sample (that is, the control group from the RCTs), the current 

sample also consists of a sub-sample of nationally representative schools. It is worth 

noting that this control group did not receive any of the incentives that treatment schools 

did, and served solely to benchmark the effects of the other interventions. In other words, 

 
significance showed no systematic differences between these two groups, so we chose to use the full 
sample to increase the precision of these numbers. 
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these schools would have been exposed only to the same policy and input changes as all 

other schools in Tanzania over this period17. 

Within these 60 schools, we have a longitudinal panel of grade 1-3 students for 

three years, 2014-201618 (although our main specification uses 2014-2015 for reasons 

that will be detailed in the next section), where students were assessed at the end of each 

school year with grade-specific assessments. The initial sampling of these students was 

such that 10 students from each grade were randomly selected and tested within each of 

the 60 schools. Once selected into the sample, these students were then followed for the 

duration of the panel until they reached the last grade surveyed, or they left the school for 

any reason. From the 3,000 unique students who were recruited as part of our study 

within the 2014-16 period, we end up with learning outcomes for 2833 of them. Since 

these schools did not receive any exclusive or targeted intervention that other school in 

different parts of the country did not also receive, the attrition in the sample does not 

threaten the representativeness of the dataset, as schools outside of the panel would have 

also been expected to display similar patterns of attrition. For most of the students in this 

panel, we also have information on household characteristics, and non-financial 

educational inputs at the household level – although these covariates were only collected 

in 2015 and 2016. 

The tests measuring learning outcomes were designed and administered by 

Twaweza, who was simultaneously also in charge of the broader Uwezo initiative across 

 
17 For more information on where schools were located, and how these districts compare to the rest of the 
country, please see the Appendix (“c. More contextual details”). 
18 We also have data for 2013, although due to changes in the assessments, and the lack of item-level data, 
we decide to only use it for robustness checks. In particular, in 2013 the difficulty of the grade 2 and 3 tests 
was deemed to not provide enough discriminating power. Therefore, the difficulty was adjusted for the 
following year, and then kept constant for the remaining three years. 
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East Africa which aims to document at-scale learning levels in foundational numeracy 

and literacy for children under 17. The tests were low-stakes exams, used purely for 

research purposes. Every year of the study, the students took a grade-specific test in 

math, English and Kiswahili. The test provided item-level data by subject (e.g., 

Kiswahili) and by sub-topic (e.g., reading words in Kiswahili) The assessments were 

similar across years, which was partly done by developing test booklets which kept the 

same items “in spirit” across years, but whose digits or words were modified each 

subsequent year. Appendix E shows examples of math and Kiswahili questions for all 

four years. 

For our primary outcomes, we use the continuous test scores obtained from these 

assessments. We show two different scoring approaches, one scoring the tests as a raw 

percentage of the total number of items per subject, grade and year, and another using 

item-response (IRT) for each test at the level of the subject, grade, and year (e.g., English 

for grade 1 in 2014). We use the IRT scores as our main test scores because IRT scoring 

can place weights differentially by item to maximize discriminating power, but for the 

most part, none of our results are sensitive to this choice. We standardize these scores 

within subject and year for all three years. 

As an additional robustness check, we also attempt to create a second set of 

outcome scores by incorporating the 2013 scores so that we are able to examine a longer 

pre-treatment trend. However, these scores come from assessments that were different 

between 2013 and the rest of the years, harming the comparability of these scores with 

those from other three years. Furthermore, we do not have access to item-level data for 

this year. So, to incorporate this additional baseline year, we use the actual test booklets 
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to manually flag questions within the 2014-2016 test booklets that most resembled those 

asked in 2013 for all subjects and grades, with the goal of creating a “pseudo-2013” test 

out of the 2014-16 assessments. We then created a percentage score as an outcome for 

each grade, subject, and year, considering only those items that made the 2014-2016 most 

resemble the 2013 assessments. Finally, this outcome is also standardized by subject and 

grade against the pooled sample from all years. As an additional robustness check, we 

repeat this exercise using the 2014 booklets to find equivalent questions in 2015 and 2016 

so that we also have access to a “pseudo-2014” measure. In a sense, this approach not 

only serves as a robustness check by adding a baseline year (in the case of the “pseudo-

2013”), but by ensuring the comparability of assessments across years by manually 

picking items that most resemble each other across time.  

Leveraging the item-level data, we also create two other sets of outcomes of 

interest. First, we identify which specific sub-skills each student is mastering each year. 

In particular, we follow the approach of international assessments like Uwezo and 

determine that if a student can answer over half of all questions for a given sub-skill 

correctly, they are flagged as having mastered that sub-skill. Second, we leverage the 

outcomes for these sub-skills to label each student as having achieved specific “grade 1-” 

or “grade 2-proficiency” in each of the three subjects. We define “minimum grade-level 

proficiency” based on the curricular expectation pre-reform, and as such, these are 

mastering addition by grade 1, and multiplication by grade 2. For Kiswahili and English, 

these consist of reading sentences by grade 1, and reading paragraphs by grade 2. Both of 

these measures allow us to speak to policy effects on more concrete units of policy-

relevance like grade-level proficiency and mastery of key numeracy and literacy skills.  
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In terms of school and teacher data, we have some information on school 

facilities, management practices, and school income and expenditures. Appendix Figure 1 

describes these schools in our sample as of 2013. Enumerators also surveyed all teachers 

(about 1,500) who taught the students in our focal grades (grades 1, 2, 3) and focal 

subjects (math, English and Kiswahili), and collected data on individual teacher 

characteristics such as education and experience, as well as effort, teacher satisfaction, 

and teaching practices (e.g., whether teachers tried “tracking” within their classrooms).  

Other achievement data. The main learning data from Mbiti et al. (2019) and 

Mbiti et al. (2021) has two key strengths in that (1) it has item-level information, which 

allows us to decompose treatment effects by sub-skills driving the changes, and (2) it 

samples the same schools and children across time, reducing the extent to which 

differences across time are simply due to random sampling variation. We complement 

this main learning data with two additional measures of student achievement that do not 

have these advantages but that do allow us to examine achievement trends over a longer 

period of time. First, we use Uwezo learning data from 2010-2017 (excluding 2016, as 

Uwezo data was not collected this year). Uwezo is a large-scale national, citizen-led data 

collection effort led by civil society organization Twaweza as a tool to benchmark 

learning outcomes in East Africa, including Tanzania through a low-stakes assessment 

that aims to be as representative of the whole country as possible. These data sets are 

publicly available, and cover children of roughly ages 5-17. Like our main outcomes, 

Uwezo tests cover English, Kiswahili, and math, and in fact, the test booklets 

administered for the Mbiti et al. studies (2019, 2021) are modelled after the Uwezo tests. 

Uwezo data does not have item-level outcomes, but it rather places children at a given 
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“level” for each sub-skill within each subject (e.g., student j is at the addition level in 

math, at the letter level in English, and at the syllable level in Kiswahili). We transform 

these outcomes into numeric scores that are comparable for all years across the 2010-

2017 Uwezo panel, and which allow us to compare these outcomes with the outcomes 

from the main panel of learning outcomes19. This secondary data set allows us to increase 

the number of observations in the estimations, and to explicitly test for pre-trends – 

which the single pre-period in the main learning data does not allow for. Having said this, 

we give preference to the data from Mbiti et al. (2019) and Mbiti et al. (2021) because, 

again, Uwezo does not provide item-level data which allows for a more consistent 

grading of the outcome, is not necessarily sampled in a consistent manner across years, is 

not statistically guaranteed to be nationally representative, and consists of repeated cross-

sections of data collection, increasing the risk of random noise affecting cross-year 

comparisons20.  

The second additional source of achievement data consists of test scores for 

national examinations in grade 4 (“Standard Fourth National Assessment” or SFNA) and 

in grade 7(“Primary School Leaving Examination” or PSLE). These are publicly 

available at the individual-level at https://www.necta.go.tz, and contain information about 

the universe of students in Tanzania, allowing us to understand what happened to school 

 
19 We realize that, qualitatively, the discrete changes from certain sub-skills to higher skills may not 
represent the same underlying change in learning outcomes. In other words, it may be cognitively more 
challenging to go from the level “nothing” to “counting” than to go from “addition” to “subtraction”. 
However, for the purposes of this analysis and additional robustness checks, we needed to create a unified 
continuous score using the Uwezo data, and as such, this was the most transparent approach.   
20 Furthermore, the potential categories in which children could have been placed within the Uwezo dataset 
changed from 2014-2015, only to then return to the previous system in 2017. More specifically, in 2015, 
some skills were broken into finer levels of disaggregation, such as addition becoming “single-digit 
addition” and “double-digit addition”. This forces us to make assumptions in terms of how to reconcile this 
data cross years, and our results may be affected by these empirical decisions. 
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enrollment by the time the students in our main panel reached grade 4. For the purposes 

of this analysis, we use scraped data on both tests from 2015-2018. The main goal of the 

grade 4 test scores is to understand the long-term effects that the policy reform had on 

grade 4 exam passing rates. The grade 7 students serve as a control group for the same 

period, given that even the oldest cohort to be affected by the policy would not have been 

in grade 7 until 2020, outside our period of study. The scores for both of these 

assessments are reported separately for each subject, and the outcomes are given in letter 

grades, where a student needs to score a C or above to pass the examination. Using these 

letter grades, we create binary variables flagging whether a child passed that subject or 

not. Given the anonymization of our main panel, we cannot link our initial learning panel 

with this administrative data base at the student level, but we still analyze these data at 

the level of student. 

Empirical strategy. We exploit the variation in the timing of the policy 

introduction, and in the grades targeted by the curricular reform to estimate the impacts 

of the reform on learning outcomes through a difference-in-differences (DiD) framework. 

The intuition behind our identification strategy is that, absent the curriculum reform, the 

trend in performance for students in treated grades (1-2) would have remained similar to 

that of students in the untreated grade (3). Therefore, our preferred specification follows 

the structure of a classical two-period, two-group DiD strategy, like that found in Beatty 

and Shimshack (2011) and Carvalho and da Mota (2017). In this case, our first difference 

consists of the difference in learning levels, within each grade, before and after the 

reform. Our second difference is the difference between grades that were targeted by the 

reform (grades 1-2), and the grade that was not (grade 3), which is how we account for 
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the “secular trend” in the specification. In other words, we look at grade 1-2 outcomes 

before and after the reform, and account for trends in how learning levels changed over 

the same time period for other grades untreated by the reforms using the grade 3 data. In 

Appendix Figure 2 we display the different groups that are part of the identification 

strategy.  

In particular, we estimate the following model: 

Outcomeijgt = β0 + β1(Treatment*Postgt) + λg + (Post)t + εijgt                                 [2] 

Where the “Outcome” refers to the learning or enrollment outcome for individual 

i, subject j, grade g in year t. We introduce grade-level fixed effects through λg, and Postt 

is an indicator variable which equals 1 for 2015. The coefficient of interest is β1, attached 

to the “Treatment*Postgt“ term. Specifically, this variable equals 1 only when a child is in 

grade 1 or 2 in 2015 and the year is 2015 (after the reform was implemented).  

For our main specification, we focus only on 2014-2015 data. Note that given the 

panel nature of the data, students who were in grade 3 in 2016 were affected by the policy 

when they were in grade 2 in 2015. Therefore, we give preference to the data from 2014-

15, as opposed to also including 2016. Including the 2016 data with the current 

specification would group a cohort that was actually treated into the comparison group 

and would “contaminate” our comparison group. More specifically, if the reform had 

positive effects on learning, this approach might yield underestimates of any potential 

increases in learning as a direct result of the policy.  

Similarly, notice that in our current specification, the students in 2014 who 

constitute the comparison group for grade 1 are also those who are the treated group for 

grade 2 in 2015. Contrary to the case described in the paragraph before, we do not believe 
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that this poses a threat to our identification strategy. This is because outcomes are 

observed at the end of each grade and therefore, the outcomes for this cohort when they 

were in grade 1 are observed in 2014 after completing grade 1 under the previous 

curriculum, and as such, our specification correctly groups them into the comparison 

group for grade 1 – those who did not receive the 3R curriculum in grade 1. In the same 

manner, we observe their end-of-year outcomes for grade 2 in 2015 – after having 

completed grade 2 under the 3R curriculum, and hence, are properly classified as part of 

our treatment group by the current specification. A similar argument can be made for 

those students in grade 2 in 2014, who are part of the comparison group for grade 2 in 

2014, and then become the group which contributes “post” information for grade 3 in 

2015. In all, we do not believe that this issue poses a challenge to our internal validity, as 

this specification properly groups students into their corresponding treatment and 

comparison classifications within each year. Given the relatively small number of groups, 

we present both robust standard errors, and also p-values emerging from wild-

bootstrapped clustered standard errors at the grade-level. In general, our results are not 

sensitive to the empirical decisions described here. 

The difference-in-differences identification strategy requires that we justify 

whether the parallel trends assumption holds in this case. In other words, our main the 

assumption is that, absent the curriculum reform, students in a treated would have 

experienced similar trends in performance to untreated grades. In the case of the long-

term analyses, this assumption would imply that, absent the reform, the number of test-

takers and passing rates in grade 4 would have experienced the same trends as the 

number of test-takers and passing rates in grade 7 within the same year. Unfortunately, 
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we cannot explicitly show parallel trends using our main data (that from Mbiti et al., 

2019 and Mbiti et al., 2021), as we only have one year of consistent data from the period 

before the curriculum reform. We explore this issue by using 5 years of Uwezo data 

before the reform to visually check for differences in the income cohorts in this large-

scale assessment. As mentioned before, Uwezo tests in Tanzania are very similar to the 

instruments used to collect the data used in the current paper, as they were developed by 

the same organization, around the same time, and with the same aim of measuring 

foundational knowledge in math, English, and Kiswahili. We visually show in Figure 1 

that students in lower grades (1-4) do seem to move in the same trajectory in all three 

subjects, for the 5 years of data available in the pre-period. 

Qualitatively, we argue that the “spirit” of parallel trends might not be met in at least 

two cases. First, there could be another policy that heterogeneously affects one of the 

grades in the sample and hence confounds our estimates. As previously discussed, we are 

not aware of any other policy of the kind for these grades between 2014 and 2015. We 

also believe that the parallel trends assumption may not hold if there is a change in the 

composition of the incoming cohorts, which may introduce selection bias in the estimates 

of our treatment effects. For this specific case, we are aware that in 2016, the Tanzanian 

government introduced the Fee-Free Basic Education (FFBE) policy, which made 

primary education more accessible to students of more disadvantaged socioeconomic 

status in grade 1. Specifically, we observe in the data that the pupil-to-teacher (PTR) 

increased from 87 to 122 (40%) for grade 1 between 2015 and 2016. However, the PTR 

for grades 2 and 3 remains constant at 79 and 32 respectively over the same period. 

However, since we focus on the 2014-15 period, this reform does not affect our main 
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estimates, nor do these cohorts reach grades 4 or 7 within the time window of our long-

term analysis. 

Results 

The reform improved foundational literacy and numeracy in grades 1-2. We 

find that the curriculum reform had a positive and statistically significant effect on math 

and Kiswahili learning outcomes one year after the reform. As the first row of Table 2 

shows, students experienced an increase of 0.19 SD in an index outcome that combines 

the two main subjects targeted by the reform, and an increase of 0.20 SD in each of these 

subjects when estimated separately. As shown in the other two rows of Table 3, these 

results are directionally the same, and even of larger magnitude, if one uses secondary 

measures that attempt to increase the comparability of the tests across years. Similarly, as 

Appendix Table 3 shows, these results are directionally the same when using outcomes 

from the Uwezo dataset, although the differences in how the outcomes are reported and 

the different time period do change the magnitude of the treatment effects (in this case, 

decreasing them closer to 0.1 SD). Although the reform de-emphasized English 

instruction, we find no evidence of large reductions in English test scores in our main 

outcomes. Our point estimates are positive and the standard errors are such that we can 

rule out negative effects smaller than -0.02 SD with 95% confidence. As we will explore 

further when we discuss the effects on sub-skills, we believe the improvement in English 

was due to spillover effects on basic skills transferrable from one language to the other.   

Another way to understand these learning gains is to examine what happened to 

levels of minimum grade-level proficiency as a result of the policy. As shown in Figure 

3, these results are not only meaningful in units of standard deviations but also in terms 
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of reaching minimum proficiency levels. For instance, the policy reform increased the 

likelihood of a student reaching grade 1 math proficiency by 40%, and it more than 

doubled the likelihood of a student reaching grade 2 math proficiency. Similarly, it 

increased the probability of reaching grade 1 proficiency in Kiswahili by 29% and grade 

2 by 71%. Even in English, the probability of reaching grade 2 proficiency increased by 7 

percentage points over a base of 2%. The large magnitudes of these relative increases 

across all three subjects are partly due to the significant positive effects on learning, but 

also due to the low baseline levels of learning achieved by pupils in the sample, and in 

Tanzania more broadly.  

In terms of attrition, we estimate that the reform had a causal reduction in the 

attrition rate from the sample of 6 percentage points. Our data cannot track individual 

students across the universe of Tanzanian schools, so we cannot definitively claim that 

this attrition is equivalent to school dropout. In other words, there are two potential 

interpretations for the reduction in attrition among treated students. The first hypothesis is 

that the reform made students more likely to remain in the schools where they were 

enrolled at the start of our data panel. Although plausible, the reform did not target 

specific schools, so we do not have an ex-ante reason to believe that the relative quality 

and desirability of schools changed as a result of the reform. The second interpretation, 

and the one we favor, poses that this decrease in attrition among treated students was 

indeed linked to a decrease in dropout. Particularly when this hypothesis is coupled with 

the results we present below on longer-term outcomes, it appears the policy not only led 

to improved learning, but also higher enrollment retention of students. 
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Skills across the range of complexity improved as a result of the reform. We 

would also like to understand whether the policy had heterogenous effects on the 

different literacy and numeracy sub-skills (e.g., “reading words in English”) that were 

assessed. This is a valuable exercise as it can provide evidence on the mechanisms 

through which the reform operated. For example, did the reform only improve basic skills 

but weaken the more complex sub-skills? Or did help students master higher order 

concepts, but not at improving the more foundational skills?  Since we have access to 

item-level data which we can aggregate up to the level of these sub-skills for each 

student, and we leverage the fact each grade was tested on very similar topics and skills 

across years and estimate the effect of the policy on each sub-skill. We use our main 

difference-in-differences specification to estimate the effect of the policy on the 

likelihood of mastering each of the sub-skills that students were tested on.  

Figure 2 shows the estimates of the policy on specific sub-skills by subject. For 

math, it is not clear that the level of complexity of the sub-skills moderated how much the 

reform affected these tasks. In fact, sub-skills across the whole spectrum of complexity 

benefited from the policy (e.g., inequalities, addition, and multiplication). If at all, this 

figure shows that the reform indeed strengthened the most foundational sub-skills at a 

similar rate as the more complex tasks. Similarly, there were gains across the spectrum of 

complexity in Kiswahili. Together, these two findings suggest that the improvements in 

learning spurred by the reform did not come at the expense of sub-skills at either end of 

the spectrum: they did not “over-simplify” the instruction such that only the most 

foundational skills were improved, nor did it only benefit pupils already mastering a 

certain level of proficiency. 
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Interesting, the two most basic English sub-skills that were assessed, meaning 

“recognizing letters” and “reading single words”, also seem to have improved as a result 

of the policy. Even if the policy moved instruction away from English, if improvements 

in Kiswahili literacy were to have any spillover effects on other subjects, one would 

hypothesize that they would be in the most basic literacy skills of another language which 

uses the same script, but not necessarily as much in higher order English skills, as we find 

here. As such, de-emphasizing English during these two first grades did not lead to 

overall losses in English learning. This was partly due to the low baseline levels shown in 

Table 3, as students were close to floor of the assessment at this point. However, we also 

have suggestive evidence that another potential mechanism for the lack of decreases in 

English test scores was by creating a common foundation in Kiswahili to build upon and, 

as such, the policy was also able to speed up the acquisition of more advanced skills in a 

different subject.  

The policy led to higher enrollment, but lower passing rates four years after 

first implemented, likely due to compositional effects. Next, we explore whether the 

policy had persistent effects on educational outcomes. We leverage the universe of 

standardized national test scores from 2015-2018 for grades 4 and 7 grade to explore 

whether the curriculum reform also led to changes in educational attainment in the longer 

term, which we show in Table 4. In particular, the first cohort to be fully under the new 

curriculum is those students in grade 1 in 2015, and who were our treated group in grade 

4 by 2018. Therefore, when using these data and our main model, our treatment group 

consists of repeated cross-sections of grade 4 students, with grade 7 students serving as 

the comparison group. The pre-period consists of the 2015-2017 period, and the post 
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period 2018. Note that under this set up, those in grade 4 in 2017 were technically 

affected by the new curriculum when they were in grade 2. As such, the estimates that 

emerge from using the full sample here can be interpreted as underestimates of the true 

estimates. However, as a robustness check, we also display in the second row, the 

estimates resulting from the same specification but dropping 2017 for both grades 4 and 7 

students, which would remove any potential (upwards) bias from the control group.  

These results show two key patterns. First, the number of test-takers —a proxy for 

system-wide enrollment— increased by 16-17%. This is consistent with the decrease in 

attrition observed using the main panel data shown in Table 2. This result is also 

consistent with the hypothesis that learning and enrollment are linked to a certain extent, 

as either enrollment leads to higher learning (as Bau et al., 2021 might suggest), and/or 

higher learning leads to a higher likelihood to remain enrolled. Having said this, this 

increase in enrollment came with decreases in the passing rate of these national grade 4 

examinations. In particular, using the baseline rates as a benchmark, the passing rate in 

math decreased 5-7%, the passing rate in English decreased 11-16%, and the passing rate 

in Kiswahili decreased 16-19%.  

These long-term changes are suggestive of two facts. First, the increase in 

enrollment led to compositional changes in the universe of students reaching grade 4, 

particularly towards the inclusion of lower-performing students who would have 

otherwise dropped out of school by grade 4. Second, these decreases in passing rates do 

not negate the short-term learning gains in learning observed. At worst, these decreases in 

performance are comparable in magnitude to the increase in student enrollment, which 

suggests that aggregate learning and educational attainment still increased –if one 
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assumes that those who did not pass still learned something over these four years– 

relative to a counterfactual where the reform was not implemented and fewer children 

would have been enrolled in school.  

For the most part, more disadvantaged groups of children benefited more 

from the policy. As described in Section III, rolling out nationwide curricular reforms in 

a large country like Tanzania is logistically challenging, and it is likely to yield 

heterogenous effects at the local- and individual-level due to variation in implementation 

across contexts. A key component of a curriculum reform of this scale is teacher training, 

as teachers must be aware and capable of implementing the expected instructional 

changes. In fact, weak teacher training was identified as one of the main reasons for the 

failure of a curricular reform aimed at improving early literacy outcomes in grade 1 in 

Costa Rica (Rodriguez-Segura, 2020). Therefore, we explore the extent to which teacher 

training may have moderated learning gains in this context. Teacher training was not 

randomly assigned at baseline, and its implementation varied across Tanzania depending 

largely on the regional entity in charge of imparting the training (Komba and Shukia, 

2021). As such, we can only provide suggestive and correlational evidence for the issue 

of teacher training. Having said this, Table 6 shows the treatment effects of schools that 

had any teacher trained in the new 3R curriculum in 2014 - before the policy was actually 

implemented, and for those schools that did not. This table suggests that receiving teacher 

training was imprecisely correlated with larger treatment effects across the two subjects. 

Together, these results are suggestive that beyond informing teachers of a change in the 

allocation of time across subjects, training them on how to do it may be a key element to 

achieve larger learning gains through a reform of this type.  
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We also study whether certain demographic characteristics are correlated with 

heterogeneous gains in learning, as shown in Table 7. We observe that female and rural 

students drove most of the treatment effects for learning. In other words, groups that are 

typically considered more disadvantaged in this context benefited the most from the 

policy in terms of learning in literacy and numeracy. We do not observe any 

heterogeneity by grade, as the difference between the two grades is not substantively or 

statistically significant. In terms of attrition, the patterns are similar except for the 

difference between urban and rural students, as urban students drive most of the decrease 

in attrition. In all, while this sub-group analysis sheds light on some heterogeneous 

effects by demographic characteristics, it does not reveal that an exclusive sub-group 

benefited from the policy across the board. Instead, the gains seem to be, to some extent, 

distributed across different sub-groups, and if at all, they benefited disadvantaged groups 

more than their peers.  

Other contemporaneous reforms do not appear to confound the effects. As 

described in Section III, this curriculum reform was only one part of a suite of reforms 

undertaken under the heading of Big Results Now - described in greater depth in the 

Appendix (“d. Description of other contemporary reforms”). None of these reforms 

targeted directly or differently our treated and comparison groups, and some of these 

reforms even happened after our period of analysis. However, we still empirically test 

whether we find some heterogeneity due to these reforms.  

One of the other reforms that could be affecting our results is the Student Teacher 

Enrichment Programme (STEP - implemented in 2014). This policy trained teachers on 

how to identify struggling students and support them. The STEP training was rolled out 
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in selected districts, and 4 out of 10 of our districts were in this group. We run our main 

specification only on districts that were not STEP districts, and display this in Table 7. 

When broken down by whether a district was part of the STEP program, the results 

similar and the difference is not statistically significant. Therefore, it does not appear that 

the implementation of the STEP program is confounding our main treatment estimates. 

There were two other school-wide reforms for which we check whether we have 

heterogeneous effects: the distribution of School Improvement Kits (including the 

“Mwaongozo” leadership training for head teachers), and the school grants disbursed by 

the Tanzanian government. The former deals with the quality of school management, and 

the latter deals with a fairer distribution system of school funding. Table 7 again shows 

the heterogeneity results for both of these school characteristics. Although the differences 

between the groups do not rise to be statistically significant, the magnitudes of the 

differences are medium-sized. Much like Mbiti et al. (2019) and Mbiti et al. (2021), we 

believe that, if these differences are indeed suggestive of treatment effect heterogeneity, 

the presence of adequate school resources may have augmented the effectiveness of the 

curricular reform, but not necessarily confounded the treatment effects, as none of these 

policies were targeted at specific grades.  It is also worth noting that the implementation 

of most of BRN components were delayed due to the lack of funding. For instance, the 

capitation grant reform was only launched in 2016, the last period of our study.  

Finally, these schools were explicitly chosen as control schools in the companion 

experimental evaluation, so by default, we ensure that they were not affected by the other 

interventions being rolled out by researchers. Other reforms, such as the school ranking 

program was the first component launched and one of the few that was consistently 
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implemented throughout our study period. However, this program focused on results in 

grade 7, which would be completely out of reach for even our oldest cohort. 

Discussion 

Our results suggest that the Tanzanian curricular reform of 2015 improved 

foundational literacy and numeracy for early grade students. The targeted restructuring of 

instruction within an overcrowded curriculum, coupled with low achievement levels at 

baseline, led to significant improvements in proficiency levels for early literacy and 

numeracy. These results are robust to the use various selections of items in the 

assessment, different definitions of the outcome variables, and do not seem to be fully 

driven by any of the other Big Results Now reforms. These findings provide empirical 

backing for the prior set forth by papers like Pritchett and Beatty (2015) or Muralidharan 

et al. (2019), which advocate for a realignment and simplification of curricula in LMIC to 

allow students to properly develop early literacy and numeracy. These results also 

describe a successful case study where such a reform was implemented and led at the 

national level by the government of a LMIC like Tanzania.  

The strengthening of the foundational numeracy and literacy skills through this 

curricular reform in the earlier grades highlights the key role that curriculum design plays 

as a key input for educational systems. In particular, these results challenge policymakers 

to re-think the focus of curricula in developing countries, and their specific targets during 

the earlier years of education. In a sense, the poor learning outcomes in developing 

countries need not be fully explained by irreversible school and student characteristics, 

but also by the pedagogy of how the material is taught, and what is expected of students. 

Failing to meet educational standards could be both due to the student's low levels of 
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learning, but also due to the stringent, overambitious, and unrealistic standards that they 

are subject to. Interventions such as Teach at the Right Level (for instance, see Banerjee 

et al, 2017) or the current study show that thoughtful curricular design and pacing can 

lead to promising gains in learning.  

Importantly, curriculum reforms like the one that we study could improve 

learning outcomes in the developing world without the need for any additional resources 

like more teachers or instructional time. The investments made by the Tanzanian 

government on this specific project mostly entailed the printing and distribution of 

materials like new textbooks, and the costs associated with the training of teachers on the 

new curriculum. While we were not able to get cost estimates for these components, our 

best prediction is that their costs are fairly small relative to the overall education budget 

for the country. The fact that this type of curriculum reform is likely close to being a 

fiscally-neutral intervention that also led to significant improvements in the learning 

levels across the country makes it particularly appealing for other LMICs that are 

similarly resource-constraint. Other types of interventions that have been typically 

identified as promising for educational systems in LMICs (World Bank, 2020), such as 

scripted lessons, merit-based scholarships, or customized instruction via edtech tools, 

tend to carry a larger price tag with them, which in turn makes them harder to implement 

even if they are equally as effective at raising learning. Beyond curriculum reforms, 

interventions that aim to improve pedagogical practices in LMICs tend to be relatively 

low-cost while also targeting potentially “low-hanging fruits” in the improvement of 

classroom instruction, and as such, they emerge as a rich field for future research and 

policy design.   
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We also find that the curriculum reform led to increased school enrollment, at 

least until grade 4. The decrease in student dropout as a result of a curriculum reform 

which focuses on strengthening FLN is both a welcome and unsurprising effect. A 

curriculum that is more tailored to most students’ needs and does not focus (as much) on 

high performing students —likely from a high socioeconomic background— is likely to 

have larger effects on students that were more likely to leave school prematurely, as 

shown in the current study. Yet, this decrease in school dropout does not imply that the 

educational system has done its part with these new entrants. We also observe decreases 

in the passing rate of the grade 4national examination that matches very closely the 

increase observed in school enrollment. This fact suggests that even if the reform did lead 

to higher enrollment and learning gains in the short term for FLN, these gains were not 

enough for most of these new entrants to pass the grade 4 national assessments. These 

new students are likely to be from more disadvantaged backgrounds, and while the 

curriculum reform likely aligned classroom instruction closer to their achievement level, 

it may have not met all the educational needs of these children. Therefore, these results 

are indicative that while this type of curriculum reform may be beneficial and desirable, it 

may not be enough to ensure educational success in the long-run. Additional 

interventions, such as more individualized instruction or the revision of the curricula of 

the higher grades as well, may be needed to help these children keep succeeding later in 

their educational path.  

Similarly, the effectiveness of a new curriculum, as well-designed as it may be, is 

likely to be dampened if all of parts of said educational system are not aligned to work 

well with this change, that is, if “implementation” is poor. For instance, in the case of the 
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3R curriculum reform, training even a single teacher per school ahead of implementing 

the reform was correlated with larger gains in learning. This is suggestive that, 

unsurprisingly, the quality of implementation of a new curriculum can moderate the 

effects of curricular reform policies. The World Bank makes this point on their Report on 

Learning: “if a country adopts a new curriculum that increases emphasis on active 

learning and creative thinking, that alone will not change much. Teachers need to be 

trained so that they can use more active learning methods, and they need to care enough 

to make the change because teaching the new curriculum may be much more demanding 

than the old rote learning methods” (World Bank, 2017). Even in LMIC with weak state 

capacity, well-designed, and well-implemented, programs can greatly improve literacy 

outcomes in developing countries (for instance Kerwin and Thornton, 2019; or Eble et 

al., 2020). We display a case in which a well-designed policy had the intended results in 

learning gains on average, but also where the results were likely magnified, at least 

correlationally, through better implementation at the local level.  

Our study has several shortcomings and limits to what can be inferred from these 

results. First of all, our main results cover a very short time period. Therefore, we cannot 

ensure that the parallel trends assumption holds in the same data from which we draw our 

our main estimates. To address this, we use a different data set, Uwezo, and qualitative 

knowledge of the context to justify why parallel trends might hold. However, these 

options are only second best to a more comprehensive check for parallel trends in the 

same data set as the one we use for our treatment effects estimates. Second, the learning 

data collected at the beginning of each year was of poor quality, and as such, we cannot 

provide direct evidence on the heterogeneity of the effects by baseline performance. This 
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is a valuable area for future research to explore, as a potential worry with this type of 

curriculum reform is that it may affect high-performing students at the expense of low-

performing students. Finally, we do not have strong metrics for the quality of 

implementation of the reform in each school, beyond information about teacher training 

on the new curriculum. Although we present some suggestive evidence that the quality of 

the implementation may moderate the effects of the policy, further research is needed on 

this issue, especially given other evidence (Komba and Shukia, 2021) highlighting that 

the policy was heterogeneously implemented across the country. 

In all, our findings contribute to the literature on curricular reform in developing 

countries. More broadly, our results speak to the issue of adapting antiquated and 

“overambitious” curricula in developing countries to the current educational needs. 

Curricula affect all students within an educational system, and as such, well-designed and 

well-implemented curriculum reforms can be a valuable tool to boost educational 

outcomes at scale. The current study presents evidence of such a reform which was 

indeed successful, yet not perfect, at improving learning in a LMIC like Tanzania.  
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TABLE 2.1 
Estimated Time Allocation in Hours Per Week Across Subjects and Grades Before and 
After the Reform 
 
  Grade Math Kiswahili English 

2014 (pre-reform) 
1 3.3 3.1 2.9 
2 3.0 3.0 3.0 
3 4.1 4.4 4.0 

2015 (post-reform) 
1 3.6 5.0 1.9 
2 3.6 5.0 1.9 
3 4.1 4.2 4.2 

Percent change from 
2014 to 2015 

1 9.1% 61.2% -35.5% 
2 20.0% 66.7% -36.7% 
3 0.0% -4.5% 5.0% 

Notes. Figures derived from data on class observations by external enumerators. 
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TABLE 2.2.  
Regression Estimates of the Causal Effect of the Curriculum Reform on Learning and 
Enrollment 

  

Aggregate, 
all three 

Aggregate, 
Math+ 
Kiswahili Math English Kiswahili Attrition 

Main 
estimates 
(IRT) 

0.16** 0.19** 0.20** 0.14 0.20* -0.06** 
(0.06) (0.06) (0.07) (0.08) (0.09) (0.02) 
[0.14] [0.19] [0.17] [0.33] [0.17] [0.12] 
3275 3275 3132 3132 3132 3023 

Pseudo-2014 
test 

0.16** 0.19** 0.18** 0.12 0.23*  
(0.06) (0.06) (0.05) (0.09) (0.1) -  
[0.13] [0.18] [0.04] [0.4] [0.18]   
3275 3275 3132 3132 3132   

Pseudo-2013 
test 

0.20** 0.25** 0.29** 0.13 0.25**  
(0.06) (0.07) (0.08) (0.09) (0.08) - 
[0.04] [0.09] [0.15] [0.4] [0.41]  
3275 3275 3132 3132 3132  

Notes. Coefficients standardized as z-scores. Robust standard errors in parentheses. Wild-bootstrapped p-
values in squared parentheses. Significance levels, based on robust standard errors * p<0.10, ** p<0.05, 
***p<0.01 
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TABLE 2.3 
Regression Estimates of the Causal Effect of the Curriculum Reform on Achieving 
Minimum Proficiency Levels of Grades 1 and 2 
 
  Math   English   Kiswahili 

  
Control 
group Estimates   

Control 
group Estimates   

Control 
group Estimates 

Achieving 
G1 
minimum 
proficiency 

0.47 0.19***   0.03 0.04   0.41 0.12** 
(0.50) (0.04)   (0.18) (0.02)   (0.49) (0.04) 
  [0.18]     [0.17]     [0.14] 
N=1066 N=3132   N=1087 N=3132   N=1087 N=3132 

Achieving 
G2 
minimum 
proficiency 

0.10 0.17***   0.02 0.07***   0.21 0.15*** 
(0.30) (0.03)   (0.13) (0.01)   (0.41) (0.03) 
  [0.12]     [0.12]     [0.15] 
N=1066 N=3132   N=1087 N=3132   N=1087 N=3132 

Notes: coefficients from linear probability model. Robust standard errors of coefficients, and standard 
deviations of control group in parentheses. Wild-bootstrapped p-values in squared parentheses. 
Significance levels, based on robust standard errors * p<0.10, ** p<0.05, ***p<0.01 
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TABLE 2.4. 
Regression Estimates of the Causal Effect of the Curriculum Reform on Learning and 
Enrollment 
 

  

Passing 
rate in 
math 
pre-
reform Math 

Passing 
rate in 
English 
pre-
reform English 

Passing 
rate in 
Kiswahili 
pre-reform Kiswahili 

Number 
of takers 
pre- 

Students in 
4th grade 

Main 
estimates 

0.45 -0.03*** 0.38 -0.06*** 0.8 -0.13*** 1,100,868 173,014*** 
  (0.00)   (0.00)   (0.00)   (55.7) 
  [0.21]   [0.16]   [0.27]   [0.16] 
  N=8,062,450   N=8,062,450   N=8,062,450   N=8,062,450 

Main 
estimates, 
no 2017 

0.41 -0.02*** 0.36 -0.04*** 0.78 -0.15*** 1,048,686 176,784*** 
  (0.00)   (0.00)   (0.00)   (8.55) 
  [0.21]   [0.22]   [0.16]   [0.27] 
  N=5,953,025   N=5,953,025   N=5,953,025   N=5,953,025 
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TABLE 2.5. 
Comparison of Point Estimates of Schools that Received Some Teacher Training in 2014, 
and those that did not 
 
 

  

Aggregate 
(all three) 

Aggregate 
(Math+ 
Kiswahili) Attrition 

No teachers trained in 2014 

0.13* 0.14* -0.06** 
(0.06) (0.07) (0.02) 
[0.00] [0.00] [0.00] 
3076 3076 3076 

At least one teacher trained in 
2014 

0.31* 0.37** -0.06 
(0.13) (0.14) (0.04) 
[0.25] [0.26] [0.00] 
771 771 771 

Difference no teachers trained-
at least one teacher trained 

-0.18 
(p=0.20) 

-0.23 
(p=0.14) 

-0.01 
(p=0.86) 

Notes. Coefficients standardized as z-scores. Robust standard errors in parentheses. Wild-
bootstrapped p-values in squared parentheses. Significance levels, based on robust standard 
errors * p<0.10, ** p<0.05, ***p<0.01 
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TABLE 2.6 
Heterogeneity of Results by Different Baseline and Demographic Characteristics 
 

  Female Male 
Female-
Male Rural Urban 

Rural-
Urban G1 G2 G1-G2 

Aggregate learning 
index 
(Math+Kiswahili) 

0.23** 0.15* -0.08 0.25*** -0.14 0.39*** 0.17** 0.20*** -0.03 
(0.09) (0.09)  p=0.55 (0.07) (0.11)  p=0.00 (0.07) (0.07)  p=0.64 
[0.15] [0.15]   [0.14] [0.64]   [0.16] [0.16]   
1641 1634   2729 546   2174 2197   

Attrition 

-
0.10*** -0.02 -0.08** -0.04** -0.16*** 0.12** 

-
0.07*** -0.05** -0.02 

(0.02) (0.03)  p=0.03 (0.02) (0.05)  p=0.04 (0.02) (0.02) p=0.16  
[0.05] [0.37]   [0.13] [0.16]   [0.16] [0.16]   
1641 1634   2729 546   2174 2197   

Notes. Coefficients standardized as z-scores. Robust standard errors in parentheses. Wild-bootstrapped p-
values in squared parentheses. Significance levels, based on robust standard errors * p<0.10, ** p<0.05, 
***p<0.01 
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TABLE 2.7 
Heterogeneity of Results by Whether Schools were Affected by Other Contemporaneous 
Reforms or Policies 
 

  STEP 
No 
STEP 

STEP-
No 
STEP 

School 
Improvement 
Kit 

No school 
Improvement 
Kit 

Kit-No 
Kit 

Below 
median 
financial 
support 

Above 
median 
financial 
support 

Below-
Above 

Aggregate 
learning 
index 
(Math+ 
Kiswahili) 

0.20* 0.18* -0.02 0.20** 0.09 0.11 0.12 0.26** -0.14 

(0.09) (0.09)  p=0.89 (0.07) (0.17)  p=0.54 (0.09) (0.09)  p=0.28 

[0.38] [0.12]   [0.18] [0.13]   [0.08] [0.18]   

1313 1962   2796 479   1714 1561   

Attrition 

-0.10** -0.04 -0.07* -0.06** -0.07 0.01 -0.05 -0.08** 0.04 

(0.03) (0.02)  p=0.07 (0.02) (0.05)  p=0.86 (0.02) (0.03)  p=0.32 

[0.08] [0.27]   [0.14] [0.13]   [0.12] [0.13]   

1313 1962   2796 479   1714 1561   
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FIGURE 2.1: Visual Display of Parallel Trends Using Uwezo Data Set  
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FIGURE 2.2: Comparison Between Treated and Control Cohorts in the Probability of 
Mastering Different Sub-skills 
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CHAPTER 3 

Assessors influence results: 
Evidence on enumerator effects and educational impact evaluations 

(Daniel Rodriguez-Segura and Beth E. Schueler) 
 
 

Abstract –A significant share of education and development research uses data collected 
by workers called “enumerators.” It is well-documented that “enumerator effects”—or 
inconsistent practices between the individual people who administer measurement tools—
can be a key source of error in survey data collection. However, it is less understood 
whether this is a problem for academic assessments or performance tasks. We leverage a 
remote phone-based mathematics assessment of primary school students and survey of 
their parents in Kenya. Enumerators were randomized to students to study the presence of 
enumerator effects. We find that both the academic assessment and survey was prone to 
enumerator effects and use simulation to show that these effects were large enough to lead 
to spurious results at a troubling rate in the context of impact evaluation. We therefore 
recommend assessment administrators randomize enumerators at the student level and 
focus on training enumerators to minimize bias. 
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INTRODUCTION 

A significant share of research in low- and middle-income countries (LMICs) 

relies on data collected directly and on a one-on-one basis by workers called 

“enumerators”21 (Lupu and Michelitch, 2018). This is particularly true in education 

research where surveys of teachers, parents, school leaders, and one-on-one assessments 

of student academic achievement are often conducted by teams of assessors. When 

collecting this type of data, individual enumerators can influence the recruitment of 

subjects, exercise significant discretion in how they interpret the information received, 

and shape how responses end up being coded in the data. In doing so, assessors can affect 

the quality of the data received by introducing measurement error through “enumerator 

effects”, which happen when assessors record differential response rates or scores for 

similar populations of respondents (Olson et al., 2020). These inconsistent practices 

across enumerators or systematic variation in how respondents react to different 

enumerators can lead to erratic data, which could in turn yield spurious research results 

and unhelpful policy recommendations. Although the presence of enumerator effects has 

been well-documented in survey data (West and Blom, 2017; Di Maio and Fiala, 2018), 

researchers have not yet studied as much the extent to which they can affect educational 

assessments and the results of impact evaluations using these data.  

In this paper, we study the presence of enumerator effects in a learning 

assessment of primary school children’s early numeracy skills and an accompanying 

survey of their parents for over 2,500 students across 105 schools in Kenya, delivered by 

20 individual assessors. We leverage the fact that this assessment was centrally 

 
21 Enumerators are sometimes referred to as “assessors” or “interviewers”. We will use these terms 
interchangeably.  
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administered over the telephone, removing many logistical or geographic barriers to 

creating a fully interpenetrated design. In other words, administering this assessment and 

survey remotely allowed us to randomly assign enumerators to students at the individual-

level. Importantly, this phone-based assessment (PBA) was the first set of outcomes 

collected after a randomized impact evaluation of a remote mathematics instructional 

intervention implemented in Kenya while in-person schooling was on hold due to the 

COVID-19 pandemic (Schueler and Rodriguez-Segura, 2021). This enables us to also 

estimate how much any enumerator effects could have biased the estimation of treatment 

effects in this impact evaluation had enumerators been assigned in a more typical manner. 

Finally, this PBA also included more traditional survey questions directed at parents, 

which lets us compare enumerator effects on educational assessments to those on survey 

questions, in a realm closer to the type of measures for which other researchers have 

previously studied enumerator effects and which are commonly used by social scientists 

within and beyond the field of education. 

Motivation and Contribution 

One-on-one surveys and assessments that are administered by teams of assessors 

are prevalent in education research. Questionnaires that are widely-used in research and 

policy planning like national censuses or Demographic and Health Surveys (DHS), and 

internationally-validated exams like the Early Grade Reading Assessment (EGRA) — 

adapted for over 65 countries (Dubeck and Grove, 2015) — or the nationally 

representative Annual Status of Education Report (ASER) in India follow this approach. 

Many important studies and reports have leaned on this type of data for either the framing 

of their research questions, or as direct outcome measures (e.g., Mbiti et al., 2019; Evans 

and Mendez Acosta, 2021; World Bank, 2018, Varly, 2020). However, this type of data 
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collected by teams of individual assessors on a one-on-one basis, is susceptible to 

enumerator effects, or the non-zero correlations among the responses collected by an 

individual assessor or interviewer (West and Blom, 2017.) 

Enumerator effects could play a significant role in shaping assessment results and 

indeed the state of the literature as a whole through several potential channels. First, 

individual assessors could exercise more or less leniency in what is considered a 

“correct” answer, or they could vary how long children are actually given to answer 

questions. The level of leniency could be impacted, in part, by the assessor’s familiarity 

with the content or the individual student being assessed. For instance, if an enumerator 

that is unfamiliar with fractions is asking a question on this topic and the answer sheet 

says that the correct answer for this question is “1/4”, they might mark an answer of 

“0.25” wrong. Some enumerators may be more forthcoming than others when students 

ask for clarification about a given question in ways that systematically advantage or 

disadvantage the students they assess. Additionally, the same respondent may provide 

different answers depending on their perceptions of a given enumerator. For example, a 

student may be less likely to try hard on an academic assessment if the assessor is a 

stranger than a known teacher. Similarly, on survey-based measures, parents may be less 

likely to divulge personal information if they perceive the interviewer to be indiscrete. 

Even subtle differences in tone when reading a question could influence the response.  

One potential negative implication of enumerator effects is that they could 

influence the accuracy and precision of estimates comparing between groups, such as a 

treatment effect estimate in the context of impact evaluation. Mechanically, higher intra-

enumerator correlations increase the error introduced into these estimates through higher 
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variance in the responses (Olson et al. 2020). Therefore, the presence of enumerator 

effects can result in unwanted inflation of the estimate’s variance, ultimately reducing the 

statistical power and precision of the results. Increased variance could influence the 

accuracy of the point estimates in a study by allowing for a wider range of probable 

averages for the treatment and control groups individually due to higher measurement 

error within each. This would in turn increase the probability of observing a difference 

(or lack of thereof) between the treatment and comparison groups that was simply due to 

the measurement error introduced by the enumerator effects, and not as a result of a 

“true” treatment effect. In fact, beyond the literature on enumerator effects, researchers 

have documented cases in which measurement error in survey data was introduced 

systematically differently for treatment and comparison groups (Baird and Özler, 2012; 

Blattman et al., 2016), potentially leading to biased estimated treatment effects if the 

researchers relied solely on survey data. Therefore, given the wider variance introduced 

by enumerator effects, and the previous documentation of how systematic differences in 

measurement errors across treatment and control groups might lead to spurious results in 

impact evaluations, it is reasonable to suspect that enumerator effects in survey and 

assessment data could lead to biased treatment estimates. Yet, the extent to which 

enumerator effects bias impact estimates is currently a gap in our empirical knowledge. 

Another related concern introduced by enumerator effects is that the assignments 

of enumerators to clusters of respondents (e.g., classrooms, schools, districts) could lead 

to biased point estimates because of “unlucky bunching” in one group over the other 

(e.g., in the treatment versus control group in the context of an impact evaluation). For 

example, imagine an experiment where there are only two schools (one in each 
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experimental group), two assessors that will each be assigned to one school, and a “true” 

treatment effect that is null.  If there are no systematic differences in how these 

enumerators record answers, then the estimate of the difference between the treatment 

and control schools (i.e., the estimated treatment effect) will be accurately null. However, 

if one of the assessors records systematically higher scores than the other, then the 

treatment effect will be either positive or negative, even if there is no true treatment 

effect. In this case, enumerator effects combined with the assignment of assessors at the 

school level will lead to biased estimates. Yet, even in the presence of enumerator effects, 

the less clustered the assignment of the assessors is, the less bias that one would expect 

enumerator effects to introduce into the treatment effect. For instance, in the previous 

example, if both assessors were randomly assigned to half of the students in both schools, 

the treatment effects would cancel out, and one would end up with the correct treatment 

estimate. In practice, due to logistical constraints, assessors are often assigned to clusters 

in such a way that could lead researchers to generate biased estimates in cases where 

enumerator effects are operating.  

In the case of surveys, the presence of enumerator effects has been long known to 

social scientists, including in the context of developing countries (West and Blom, 2017), 

along three different lines of work. First, enumerator effects have been documented as a 

result of different observable characteristics of enumerators, subjects, or the interaction of 

both. For example, Adida et al. (2016) find evidence of enumerator effects in large-scale 

surveys across African 14 countries, especially when the ethnic group of the respondent 

and interviewer have a history of political competition. Similarly, Di Maio and Fiala 

(2018) find that in Uganda, although most observable characteristics of assessors yield 
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minimal enumerator effects, when enumerators are asking highly sensitive political 

preference questions, differences between enumerators account for over 30 percent of the 

variation in responses. Benstead (2014) and Blaydes and Gillum (2013) find that the 

perceived religiosity of the interviewer affects response patterns in surveys administered 

in Morocco and Egypt respectively, as respondents provided more “socially desirable” 

answers depending on the appearance of the interviewer. Secondly, enumerator effects 

have also been documented due to enumerators interpreting the content of questionnaires 

differently. For instance, Randall et al. (2013) show that the word “household” is difficult 

to translate into some languages, leading enumerators to venture into their own 

conceptual interpretation of the questions when presenting them to respondents, and as 

such, increases the potential for wider variance in the data. Finally, enumerator effects 

have also been documented appearing at different rates depending on the content of the 

survey.  For example, Himelein (2016) finds interviewer effects in a survey in Timor 

Leste across subjective and objective questions, but with effects of larger size for 

subjective questions.  

Although enumerator effects have been well studied in the context of survey 

research, there has been much less formal documentation of enumerator effects in 

educational assessments. This is true despite the fact that the characteristics of one-on-

one educational assessments also make them susceptible to enumerator effects in that, 

they are often administered by teams of assessors assigned to assess clusters of students, 

and require discretion from assessors to mark questions, to properly allocate how much 

time allow for each question, to provide clarification to students on confusing questions, 

and to know when to stop an assessment. Part of the difficulty of studying enumerator 
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effects in education, and in development research more broadly, is logistical (Di Maio 

and Fiala, 2018; West and Blom, 2017). Specifically, to clearly isolate the extent of 

“enumerator effects” during a round of data collection, researchers would ideally create 

“fully interpenetrated designs” where the assignment of assessors to respondents is 

randomized at the individual-level22 (West and Blom, 2017). In other words, fully 

interpenetrated designs randomly assign individual subjects to enumerators so that, in 

expectation, any major differences in response patterns obtained by individual 

enumerators would be due to the enumerators themselves and not due to differences in 

the respondent pool assigned to each enumerator.  

In spite of the methodological desirability of fully-interpenetrated designs, the 

physical logistics of randomizing assessors to students at the individual-level can be 

challenging, especially for in-person assessments. In fact, there are two other recent 

papers that have studied enumerator effects in surveys through frameworks that approach 

a fully-interpenetrated designs in developing contexts. However, neither of these studies 

managed to reach the ideal level of individual-level randomization due to either the 

infeasible amounts of travel for enumerators this would have entailed (Di Maio and Fiala, 

2018) or the logistical difficulty of enforcing individual-level assignments (Laajaj and 

Macours, 2017). In the case of Di Maio and Fiala’s (2018) study, the authors were only 

able to randomly assign in-person enumerators to small geographical areas in Uganda 

within which it was still feasible for enumerators to travel. For the Laajaj and Macours 

(2017) study, the authors randomly assign enumerators to subjects at the individual level, 

 
22 In the absence of fully-interpenetrated designs, researchers in the past have had to instead use 
complicated hierarchical statistical models to isolate enumerator effects, ranging from basic random effects 
models, to extensions like cross-classified random effects. (Olson et al., 2020; Brunton-Smith et al., 2016). 
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but their compliance rate is only 75%. Because of similar constraints in educational 

assessment, assessors are rarely randomly assigned to respondents at the individual-level. 

As such the quantification of enumerator effects has been an elusive subject in the 

education literature. 

Our paper offers two concrete contributions to the literature on enumerator 

effects, and their potential implications for educational assessments and impact 

evaluations. First, we document substantial “enumerator effects”, or variation in how 

different assessors graded similar levels of performance, on a phone-based mathematics 

test, presenting some of the first evidence of enumerator effects on educational 

assessments. Through a fully-interpenetrated design in the administration of the 

assessment, we show that enumerator assignments explain 12 percent of the variation in 

the numeracy scores recorded. When we examine the survey questions, accounting for 

the enumerator assignment explains an even larger share of the variation in these 

responses than in the numeracy assessment. For example, enumerator assignment 

explains 32 percent of the variance in the likelihood of reporting a COVID-19-related 

income shock. We provide some evidence that younger teachers, teachers with fewer 

years at our partner’s schools, teachers in charge of higher grades, and teachers at the 

same school as the child that they are assessing, record systematically higher math scores. 

This is suggestive evidence that enumerator effects, in this case, can be at least partially 

explained by observable characteristics of the assessors and the match along observables 

with their students. 

Our second contribution is the quantification of the extent to which enumerator 

effects could yield spurious results in the context of a typical impact evaluation where 
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enumerators are assigned to classes or schools rather than randomly assigned to 

individual students due to logistical considerations. Through simulation work, we find 

that assigning enumerators to whole classes or whole schools would yield point estimates 

that are statistically different from those found in the original impact evaluation about 10 

and 13 percent of the time, respectively. This is in contrast to what we find when we 

simulate enumerator assignment at the level of individual students, where we obtain 

statistically different results from those in the original impact evaluation less than 1 

percent of the time.  Following Evans and Yuan (2020), we estimate that had enumerators 

been assigned to whole schools for the companion RCT, there would have been more 

than a 1 in 10 chance of observing a treatment effect that was larger than the mean effect 

size in math, simply because of enumerator assignment at the school level. As a result, 

we ultimately recommend randomly assigning individual students to assessors, whenever 

feasible, to minimize bias. Our study also points to one advantage of phone-based 

assessments which is the relative ease with which assessors can be randomly assigned 

and bias therefore reduced compared to assessments administered in-person, particularly 

in the context of impact evaluation.  

Study Design  

Context. This project was conducted in partnership with the organization 

NewGlobe, which operates as a technical partner of government-led education programs 

and supports its own community schools in several LMIC. One of these networks of 

community schools is Bridge Kenya, which is the context for our study. Our sample 

covered students across 105 private schools in 29 of the 47 Kenyan counties, and in all 

eight of the areas previously considered “provinces.” There is a wide range in the 
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socioeconomic characteristics of the locations covered. The local multidimensional 

poverty rate (at a 5 km radius from the school) ranges from 7.8% at the 10th percentile in 

our sample, to 59.2% at the 90th percentile. Although students in these schools and their 

families are relatively disadvantaged on a global scale, they are likely more 

socioeconomically advantaged and urban than typical families enrolled in Kenya’s public 

schools. For example, nationally, 27 percent of families report the mother having no 

formal education while this is true for only one percent of our sample (Twaweza, 2014). 

Similarly, we estimate that the adult female literacy rate in the communities where pupils 

in our sample reside is 85%, compared to a national average of 79% (Bosco et al., 2017). 

The average student in our sample is 11.5 years old, as our sample consists of students in 

grades 3, 5, and 6. To be part of our sample, students needed to have access to a 

cellphone. However, this was not a very restrictive condition in this context, as the World 

Bank reports that there are 1.14 mobile subscriptions per person in Kenya. Finally, we 

show some additional descriptive statistics of our sample in Table 1. 

The current study was part of a larger project conducted in Kenya, which 

comprised three different studies, all of which rely on overlapping sources of data. The 

first study consists of a randomized impact evaluation of individualized remote math 

instruction that teachers delivered by phone while schools were closed due to COVID-19 

(Schueler and Rodriguez-Segura, 2021). The second project consists of the validation of 

phone-based assessments for early literacy and numeracy, and the exploration of the best 

uses for these assessments based on their psychometric properties. That second study 

concludes that the phone-based assessments administered as part of this project 

demonstrated evidence of validity when used to measure aggregate performance, such as 
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in the context of comparing a treatment and control group, but less evidence of validity 

for accurately tracking individual student-level performance (Rodriguez-Segura and 

Schueler, 2022). Finally, the third project consists of this study, which explores the 

presence and potential implications of enumerator effects in educational assessments. The 

impact evaluation study was pre-registered as AEARCTR-0006954 while the second 

study and current study were pre-registered in a separate pre-analysis plan related to 

educational measurement (AEARCTR-0006913). 

Data collection and sampling. The collection of the phone-based assessment 

(PBA) data happened over 18 days in December of 2020 while face-to-face learning was 

on hold, after 9 months of school closures. These data were intended as one interim 

measure of learning outcomes for the impact evaluation of a remote instructional program 

via mobile phones and were needed because, at the time, it was unclear when students 

would return to school and take in-person assessments. The sample includes students in 

grades 3, 5, and 6 across all 105 schools. Due to budget constraints and response rate 

projections based on an earlier pilot, we selected a simple random sub-sample of students 

to be assessed from baseline performance blocks of students from all schools (6,295 

students out of 8,319 in the impact evaluation sample were selected to be assessed). Of 

the 6,295 students on call lists, 2,644 were ultimately reached and assessed. Given the 

pace of enumerators and the rate at which successful assessments were completed, our 

initial target of 6,295 students proved too ambitions given the time constraints to collect 

the data. The sampling strategy and logistics are discussed in more detail by Rodriguez-

Segura and Schueler (2022).  
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Assessors and assignment to students. Each of the 6,295 students on the call list 

was randomly assigned to one of 20 assessors. Randomization was accomplished at the 

student, rather than the class, school, or region level. Again, this allows us to attribute any 

differences in average scores across assessors to the assessors themselves rather than to 

differences in the performance or demographic characteristics of the different groups of 

students assessed by each enumerator. Among the 2,644 students that were ultimately 

assessed, the compliance rate to this random assignment was 98.8 percent. All results are 

robust to analyzing from the perspective of “assigned” assessors (in spirit, akin to an 

“intent-to-treat” analysis), or from the perspective of the “actual” assessor (similar in 

spirit to a treatment-on-the-treated analysis). The order in which assessors were asked to 

call students was also random. Strong protocols were in place to preserve this order, as 

assessors were centrally and simultaneously trained and had continuous guidance for the 

first few days of data collection. The only information assessors had at the time of calling 

was the student’s name, grade, and school, but no information about their previous 

performance or socioeconomic characteristics that they could have used to selectively 

call students.  

All 20 assessors who worked on the data collection of the PBA were teachers 

within the Bridge Kenya system, for whom our partner had data on the grade and school 

where they taught and their years of experience. Our partner recruited these assessors to 

work full-time between December 7th and 23rd for data collection. Although assessors 

were full time Bridge teachers, typically PBA assessors did not know the students who 

they called to assess prior to the PBA administration. Only for 10 students (fewer than 

0.4 percent) did the randomly assigned assessor end up being the student’s own in-person 
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teacher from the first two months of 2020. Assessors were paid by the day worked, and 

absenteeism was low. The minimum number of days worked for this wave were 9, the 

median 14, and the maximum 18. Assessors were aware that the PBA was a low-stakes 

assessment for the purpose of monitoring learning. 

Numeracy assessment and survey questions. The phone-based assessment 

measured numeracy skills using 14 questions for students. These questions were divided 

into two sub-sections: the first 9 questions were part of the “core numeracy” sub-section, 

which asked the same questions to students from all three grades. This section included 

questions that ranged from counting, to basic operations, and finally a word problem. The 

second set of 5 questions were part of the “curriculum-aligned” sub-section, and these 

questions differed by grade. More specifically, these questions were designed so that they 

would assess concepts students would have been learning in class had in-person school 

been open.  

The grading of each sub-section and of the assessment as a whole was done using 

a two-parameter item-response model, but we obtain almost identical results if we grade 

the exam through a simple percentage of the share of correct answers. All scores are 

standardized at the grade-level such that the mean for each grade is 0, and the standard 

deviation is 1. Rodriguez-Segura and Schueler (2022) provide a more rigorous 

psychometric exploration of the properties of this assessment.  

After enumerators asked all 14 numeracy questions to students, they were 

instructed to also ask five survey questions to the parents or guardians of the children. 

These questions ranged in their degree of sensitivity: the less sensitive questions asked 

about the child’s study habits and practices during school closures and these were asked 
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first. The more sensitive questions asking about parental education (“What is the highest 

level of school that you or someone in your household has completed?”, with eight 

discreet answer choices ranging from “Some primary school” to “Post-graduate degree”, 

and COVID-19-related shocks to the household’s living conditions were left for the end 

(“Finally, this has been a hard time for many families due to the coronavirus pandemic. 

In order to understand how this disruption has influenced children’s learning outcomes, 

it would be helpful to know whether you have experienced any of the following since 

March when schools were closed”, with three potential answers including moving to a 

different home, health shocks, and changes to the household income). Conditional on a 

child starting the assessment, all children completed the assessment and all parents 

answered all five of the survey questions. The full assessment and survey are provided in 

Appendix A.  

Administrative data and school information. We complement the phone-based 

assessment data with student-level administrative data provided by our partner. This data 

includes, for each pupil, individual-level covariates which include the gender, and age of 

the student, and school that they were enrolled at as of two months before the assessment. 

Similarly, we have access to three rounds of in-person baseline test scores in math, 

English, and Kiswahili collected before the phone-based assessment was administered 

and before school closures. These scores come from standardized tests administered 

across all 105 schools, in which, for any round of assessments, all students in a given 

grade took the same test. These data help us get a reliable and comparable measure of 

baseline achievement for all pupils. 
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School-level administrative data consists of the school’s latitude and longitude, 

the total student enrollment, the pupil-teacher ratio in the overall student body and in the 

target grades (i.e., 3, 5, and 6), the female-male ratio in the overall student body and in 

the target grades, and the average principal, teacher, and student attendance rates. To 

learn more about the communities where these schools are located, we complement the 

administrative data with geospatial data containing information on community-level 

covariates. In particular, we use the GIS poverty rate raster layer from Tatem et al (2013), 

and the GIS adult (15-49) female literacy rate raster layer from Bosco et al (2017). We 

use each school’s latitude and longitude of each school to create an average poverty rate 

and average adult female literacy rate for the 5-km circular area surrounding each school.  

Methods 

Broadly speaking, we are first interested in understanding whether there were 

systematic differences between the way individual assessors scored PBAs, including both 

the academic assessment and the survey responses. If so, we also want to understand 

whether observable characteristics of enumerators or the match along observable 

characteristics between enumerators and pupils—at least those for which we have data—

predict higher or lower scores. Similarly, if we do observe enumerator effects, we want to 

quantify the extent to which this could become a problematic feature in the estimation of 

policy-relevant statistics like treatment effects. Below we outline our methodological 

plan for answering these three main research questions.  

How large were the enumerator effects in this assessment? To explore whether 

enumerators recorded scores for similarly-performing students differently, in the past, the 

logistical challenges and research concerns of studying enumerator effects have typically 
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been addressed by assigning in-person assessors to small geographic areas where it is still 

feasible for assessors to move around (Lupu and Michelitch, 2018). Although this is 

typically the best choice under realistic logistical constraints for in-person measurement 

tools, it might still allow for a high rate of “unlucky draws” in the assignment of 

enumerators to subjects, which when coupled with heterogenous practices across 

enumerators in data recording, might lead to spurious estimates simply because of the 

assignment of enumerators to clusters of observations. To avoid this issue, researchers 

have proposed individual-level assignment of units to assessors, “fully-interpenetrated” 

designs (West and Blom, 2017), when feasible. In our study, the full randomization of 

enumerators to students and high compliance rates with these assignments allow us to 

explore the extent to which enumerator effects may be present in PBAs. In other words, 

we are able to isolate the effect of enumerators from differences in achievement or other 

characteristics among the students assessed by different enumerators. Randomization 

allows us to assume that the achievement levels are the same, on average, across all 

groups of students assessed by different enumerators.  

Our first approach to exploring the presence of enumerator effects is to follow Di 

Maio and Fiala (2018), Himelein (2016), and Laajaj and Macour (2017) by running a 

multivariate linear regression for each of the outcomes of interest (i.e., assessment scores) 

on enumerator fixed effects as the independent variables. We include fixed effects for 

each of the enumerators (19 in total, as one is the reference group). From this regression, 

we obtain a set of R2 statistics which display the extent to which simply accounting for 

each student’s enumerator explains variation in the outcome. Since the assignment of 

enumerators to students was random, one would expect this R2 statistics to be close to 
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zero if enumerators recorded scores in the same manner – in the same manner that 

enumerator assignment does not explain variation in our covariates (Table 1). Therefore, 

the higher the R2 statistics, the stronger the evidence for the presence of enumerator 

effects.    

The fully interpenetrated design also allows us to make predictions about the 

number of enumerators who are outliers in terms of the scores they recorded – that is, 

how many assessors recorded scores that were significantly different from everyone 

else’s scores. In particular, given the individual-level assignment of assessors to students, 

we expect that the average score recorded by all assessors should be statistically 

equivalent for a large share for the assessors, in the absence of enumerator effects. For 

instance, we expect two of the 20 numeracy assessors to be statistically different from the 

rest at a confidence level of 90 percent. To address this, we test the extent to which each 

of our assessors is different from the rest, separately for numeracy and literacy. 

Specifically, for student i, and assessor m: 

Total scoreij = β0 + β1Assessorm + eim      [3] 

Where Assessorm is an indicator variable which takes the value of 1 if the assessor 

is assessor m, and 0 for all other assessors. This is repeated for each of the 20 assessors. 

The sets of β1, with their respective confidence intervals, are recorded. Following, Von 

Hippel et al. (2016) and Von Hippel and Bellows (2018), we also use a Bonferroni 

correction for these confidence intervals to account for multiple hypothesis testing and to 

generate a null distribution against which we can compare the Bonferroni-corrected 
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confidence intervals23 As a robustness check, we repeat this exercise also controlling for 

the baseline score of each pupil, their grade, and their school. In other words, even if after 

randomization of assessors, an assessor obtained an imbalanced draw along these 

characteristics, this robustness check would account for this.  

Did observable enumerator characteristics predict higher scores? If we find 

evidence for the presence of enumerator effects, we also want to understand whether 

there are any observable characteristics of enumerators correlated with differential scores. 

This is particularly relevant as it could shed light on whether program managers could 

know a priori who among their enumerators might yield systematic differences, and 

hence select or train them accordingly. To tackle this question, we regress learning 

outcomes on different assessor characteristics, one covariate at a time, to test whether any 

of these characteristics predicts higher scores. We also leverage the fact that the 

allocation of students and enumerators was random, so that the match on their observable 

characteristics was also random. Hence, we can also explore the extent to which the 

match of student and teachers based on baseline student characteristics drives differential 

results. Specifically, for student i, assessor m, and observable X: 

Outcomeim = β0 + β1(Assessor and student match on X)im + eim  [4] 

Where the variable “Assessor and student match on X” takes the value of 1 if the 

assessor and student share the same characteristic, and 0 otherwise. These characteristics 

 
23 We follow this analytic approach while realizing that using Bonferroni-corrected confidence intervals and 
these null distributions are the most conservative approach to studying enumerator effects in this manner. In 
other words, if we detect enumerator effects through this approach, we would certainly detect them with 
looser approaches like tallying the share of instances in which β1 displayed statistical significance, and 
checking if this share is lower than what one would expect by sheer chance, or using a null distribution that 
is 0 for all assessors.  
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include whether the assessor and the student are based in the same school, whether they 

are assigned to the same grade, or whether the teacher is assigned to a similar age group 

as the child’s grade (i.e., lower or upper primary). Taken together, the results from this 

section can inform whether enumerator effects, if at all, can be reduced by targeting 

specific sub-groups of enumerators of instances of assessor-student matches. 

Could enumerator effects bias point estimates from an impact evaluation? 

We also seek to understand the extent to which scoring differences across enumerators 

could bias the estimation of metrics like treatment effects in the context of impact 

evaluation. In particular, we ask whether different realizations in the allocation of 

enumerators to individual or organizational units would yield significantly different 

results solely due to differences in how enumerators record scores. In particular, we 

explore whether these results would vary were the enumerators allocated at the class- or 

school-level, as this has historically been the more common approach to assigning 

assessors for in-person assessments. To do so, we leverage the main intent-to-treat (ITT) 

estimates of the effect of phone-based tutoring on PBA numeracy scores from the field 

experiment that prompted the collection of the PBA data analyzed here (Schueler and 

Rodriguez-Segura, 2021). For the field experiment, treatment was assigned at the school-

level, and there were two different treatment arms (T1 and T2). Schueler and Rodriguez-

Segura (2021) find average ITT effects on the numeracy PBA scores of non-statistically 

significant β1= 0.04 for T1 and β1= -0.03 for T2, both in standard deviation units.  

To explore the sensitivity of these point estimates to enumerator effects, we first 

predict the counterfactual PBA scores that students would have received under different 

enumerator assignments. To do so, we start by running the following model for student i, 
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in grade j, at school k, assessed by enumerator m – who was the enumerator that actually 

assessed child i in the context of this study: 

Yijkm = β0 + β1(Baseline score)jjk +  λj + μk + ηm + eijkm    [5] 

Yijkm is the observed math score outcome, “Baseline score” represents the baseline 

in-person score for each student, and λj, μk, and ηm represent grade-, school-, and 

enumerator-fixed effects. This “calibrated model” yields a set of coefficients, all of which 

were estimates based on observed data, for each of these predictors. If one were to plug in 

a given student’s covariates into this model and add the error term, one would obtain their 

actual PBA score. 

After running this model with the, we proceed to randomly re-assign enumerators 

at different levels of aggregation to simulate alternate assignment scenarios as if we were 

starting the project from scratch. In particular, we randomly re-assign enumerators at the 

level of the students, then at the level of classes, and finally at the level of schools. These 

last two steps mirror alternative study designs where enumerators are not assigned in 

fully-interpenetrated designs, but rather are clustered within some natural organizational 

unit. The simulation at the student-level allows us to benchmark the outcomes obtained 

for these other two levels of enumerator assignment to students.  

Using the calibrated model, meaning the coefficients obtained from the first 

model with observed data, we plug each student’s actual baseline score, grade, and 

school, along with their newly simulated random assignment to an enumerator n, to 

create a predicted test score Ŷijkn for each student: 

Ŷijkn = β0 + β1(Baseline score)ijk +  λj + μk + ηn + eijkn    [6] 
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Ŷijkn represents the predicted score one would expect student i to have obtained, 

had they been assessed by enumerator n (using the fixed-effects obtained for each 

enumerator in the calibrated model) rather than their actual enumerator m. For this 

exercise, each student receives three different Ŷijkn: one under a new assignment of 

assessors at the student-level, another at the class-level, and another at the school-level. 

We then generate the predicted ITT estimates of the treatment effect of remote tutoring 

under the different enumerator assignments using Ŷis as the outcome. This model yields 

B̂1 and B̂2, which are the simulated treatment effects had this specific realization of 

enumerator assignment been the actual assignment. We can then test whether the B̂1 and 

B̂2 estimated with simulated enumerator assignments at the student-, class-, and school-

level are statistically different from β1 and β2, that is – from the “true” ITT estimates 

observed in the field experimental study.  

Finally, we repeat this simulation exercise 10,000 times for each of three levels of 

aggregation at which we assign assessors. This repeated exercise yields distributions of 

simulated treatment effects under the three levels of assignment of enumerators. Using 

each of these distributions, we tally the number of times that B̂X was statistically different 

from βx (in other words, the number of times the simulated treatment effect was different 

than the actual treatment effect). This number can be interpreted as the share of the time 

that we would have obtained spurious results when estimating a treatment effect simply 

as a result of the specific assignment of enumerators at different levels of aggregation.  

Results 

Enumerator effects were present and non-trivial in size for both academic 

and survey measures. We find that the scores and responses that individual enumerators 
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recorded did depend on enumerator assignment, and that size of these enumerator effects 

was non-trivial. Specifically, accounting solely for the assessor conducting the PBAs 

through a set of assessor fixed-effects explains 12 percent of the variance in the academic 

assessment score, (8 percent for core numeracy and 13 percent for curriculum-aligned 

scores). The enumerator effects were even larger when it came to the survey measures, 

where 32 percent of the variance for the likelihood of reporting of a COVID-19 related 

income shock, and 23 percent of the variance for self-reported parental education, were 

explained by differences in enumerator alone. To put these numbers into perspective, we 

can compare them against the findings of Di Maio and Fiala (2018) and Laajaj and 

Macours (2017), the two other papers in a developing context that also used some degree 

of randomization to quantify enumerator effects in surveys. The largest result presented 

by Laajaj and Macours is that enumerator assignment explains 9 percent of their variance 

in non-cognitive scores. Similarly, most of the results presented by Di Maio and Fiala 

(2018) report that enumerator assignment explains less than 5 percent of the variation for 

most questions, while their main finding is that for political questions, enumerator 

assignment explains around 30 percent of the variation in responses. Therefore, the 

enumerator effects that we find for the math scores on the PBA could be considered 

“medium-sized”, while the magnitude of enumerator effects for the survey questions on 

the PBA are as large as Di Maio and Fiala (2018)’s largest finding – namely, politically 

sensitive questions in Uganda. 

Another approach that we take to document the extent of enumerator effects in 

our data is to tally the number of assessors who report scores that are significantly 

different from a null distribution if there were no enumerator effects. We visually display 
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these results for numeracy, literacy, and fluency in Figure 1. Through this approach, we 

find that at the 95 percent level of significance, five (25 percent) of the numeracy 

assessors recorded average scores that were significantly different from what one would 

expect to happen by chance if enumerators had no effect on the responses. This finding 

remains identical when we control for baseline performance, and include grade- and 

school-level fixed effects in the model above to account for potential unintentional 

differences in the random allocation of enumerators to students. Furthermore, as a 

placebo test, we also test the extent this is caused by differences in baseline performance, 

by running the same model as above but with the baseline score in each subject as the 

outcome. In this case, no assessor is statistically different from the null distribution. We 

observe even larger effects for the survey questions. For instance, 11 (65 percent), and 16 

(80 percent) of the assessors are different from the rest when reporting a COVID-19 

income shock, and for self-reported parental education respectively. In sum, we find very 

strong evidence for the presence of “enumerator effects”, or the systematically 

heterogenous recording of similar answers by different enumerators for phone-based 

assessments of foundational numeracy skills and survey-based measures of parent-

reported student learning time, parental education, and economic disruptions. 

Observable enumerator characteristics did predict some differences in 

academic and survey responses. Since we do find systematic differences in how 

enumerators record scores, we explore which assessor characteristics drive these effects, 

as this could inform enumerator selection or the extent to which enumerators could be 

provided with targeted reinforcement before the data collection to reduce bias. It could 

also provide suggestive evidence regarding the mechanisms through which enumerator 
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effects operate. We show results in Table 2. In general, assessors who taught higher 

grades during the school year recorded slightly higher scores, on average. Interestingly, 

the total number of students or the total number of students assessed on the same day do 

not predict differential assessment, which suggests that differential assessment is not 

driven by differential assessor pace.  

A striking feature of Table 2 is that enumerator experience, measured in terms of 

days worked on the PBA data collection by the time a student was assessed, is correlated 

with higher recorded scores. Keep in mind, the order of calls was randomized. Although 

preserving the randomized order was not feasible 100 percent of the time, the actual order 

in which students were reached explains as little variance as the order assigned (which 

was randomized). To put the magnitude of this effect in perspective, the median number 

of days an assessor worked was 14. Between the first day, and the time enumerators were 

half-way done (day 7), the mean score had increased by 0.35 standard deviations. In fact, 

the mean over-estimation of in-class percentiles by PBA percentiles increased about 1.5 

percentile every day. When the distribution by day worked is plotted, as in Figure 2, it is 

clear that there is a positive trend for the median, but the sharp increase in the mean is 

driven by a decrease in the lower tails as low scores become less frequent by day worked. 

In fact, the standard deviation of the numeracy score shrunk about 0.17 or 15 percent by 

day 7. Following the empirical strategy from the section on enumerator effects, we run a 

regression of total numeracy scores on day assessed-fixed-effects, which yields an R2 of 

0.05. In other words, the day of work for each assessor in which students were called 

explains 5 percent of the variance in scores, which is particularly interesting given that 

both of these assessment features were randomized at the individual level. In all, we find 
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evidence that assessors did grade students differently over time, becoming more lenient 

toward the lowest-performing students the longer they were on the job. 

Since the match along observables between assessors and students was also 

randomly determined, we study whether these matches predict differential scoring 

practices and display results in Table 3. In general, the results are not always consistent 

across specifications which may not suggest non-random sorting but rather may simply 

reflect the relatively small samples for which there is a match on these dimensions. 

However, there are two results that appear robust. First, teachers assessing students in the 

same grade as the grade they teach tend to record higher scores. It is unclear whether this 

is because the teachers are more lenient, or the students perform better in these cases. 

Second, teachers who teach at the same school during the regular in-person school year 

as attended by the student being assessed, recorded lower levels of COVID economic 

disruptions, on average. Again, it is unclear whether this is because parents were less 

likely to disclose disruptions to teachers from their schools or enumerators were less 

likely to believe or record disruptions when reported by families attending the schools 

with which they were most familiar.    

Enumerator effects can bias point estimates from an impact evaluation. 

Given the strong presence of enumerator effects, we also want to understand how effects 

of this magnitude could affect the estimation of treatment effects for a given impact 

evaluation, and the extent to which individual-level assignment of enumerators to 

students may reduce this bias on the estimands. To do so, we run the simulation described 

in the previous section, where we recreate the treatment effects that we see in a 

companion impact evaluation paper (Schueler and Rodriguez-Segura, 2021) under 
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different simulated levels of enumerator assignments. We present the distributions of the 

simulated treatment effects at all three levels of disaggregation in Figure 3, along with a 

summary of these results in Table 4. Although the distributions of treatment effects at all 

three levels of disaggregation are centered around similar values in all three cases, the 

dispersion grows with the level of enumerator assignment. In other words, the probability 

of observing a large—either positive or negative—treatment effect solely as a result of 

the level at which the enumerator assignment occurred, increases significantly the larger 

the unit of aggregation assigned to each assessor. For instance, the 90th percentile of 

treatment effects for phone-based tutoring was 0.02 SD at the student-level, 0.07 SD at 

the class-level, and 0.12 SD at the school level.  

To benchmark these scores, we use Evans and Yuan (2020), who claim that the 

average RCT in international education has a mean effect size in math of 0.09 SD, and 

that the effect size for math at the 60th percentile is 0.10 SD. In other words, had we 

assigned enumerators at the school level for the companion impact evaluation study, 

there was over a 1 in 10 chance of observing a treatment effect that was larger than the 

mean effect size for RCTs in similar contexts, simply because of the realized assignment 

of enumerators. In fact, we quantify in Table 4 the number of times that we observe 

significantly different results from the “true” ITT estimates. While student-level 

assignment of assessors yields similar results over 99 percent of the time, class- and 

school-level assignment of assessors yields different results between 10 and 13 percent of 

the time – at a rate 13 times higher than that at the student-level. In sum, the combination 

of enumerator effects and enumerator assignment at a clustered level might lead to 
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potentially spurious evaluations of policies because of the random clustering of outcomes 

given the realized allocation of enumerators. 

Discussion 

In this paper, we present some of the first evidence from a fully interpenetrated 

study design documenting the presence of enumerator effects in educational assessments 

of academic achievement. We find significant differences, larger than what one would 

expect to arise by chance, in how numeracy scores were recorded across enumerators for 

similarly-achieving students. Consistent with previous research, we also document 

enumerator effects for parent survey measures that are even larger in magnitude than 

those observed for the academic tests. We find that the combination of enumerator effects 

of this magnitude, and a more aggregate level of assignment of assessors to students 

beyond the level of individuals, could yield spurious estimates of the estimands of 

interest, such as treatment effects in the context of an impact evaluation, at a worryingly 

high rate. In other words, we find evidence to support the claim that specific realizations 

of the assignment of enumerators to units can yield undesirable and heterogenous 

clustering of enumerators across treatment and control groups, which can in turn lead to 

differences in outcomes which are solely due to differences in how assessors recorded 

scores within their assigned clusters. While we explore the extent to which enumerator 

effects could bias treatment effect estimates, this phenomenon also has similar 

implications for a range of between-group comparisons beyond impact estimates.  

In theory, the ideal solution to this issue would be the individual-level random 

assignment of enumerator to subjects, which in the case of phone-based assessments does 

not tend to pose significant logistical constraints. We show that this practice would, in 



 

115 

most cases, diminish the extent to which the results obtained from a survey or assessment 

are biased due to enumerator effects by ensuring that any bias introduced by particular 

assessors is randomly distributed across the population of respondents and not 

systematically clustered within any group of respondents. Therefore, our study reveals 

this major potential benefit of phone-based assessments, which have gained some 

popularity in recent years in large part due to pandemic-induced disruptions to in-person 

schooling and assessment. In another paper (Rodriguez-Segura and Schueler, 2022), we 

describe some of the potential and disadvantages of PBAs, like the significantly weaker 

correlations with baseline assessments compared to repeated in-person assessments. 

However, we also describe some of the advantages of PBAs, like being able to assess 

hard-to-reach populations at a fraction of the costs of in-person assessments, and the 

capability to use fully-interpenetrated designs.  However, we also acknowledge that the 

exact model of enumerator randomization at the individual-level that we use in this paper 

is not always feasible when it comes to the collection of in-person field surveys and 

assessments. We propose several ideas to minimize bias from enumerator effects when 

randomization of enumerators to students is not possible.  

The first approach we propose is to make logistical efforts to assign enumerators 

to the smallest clusters that are feasible for them to assess. This may be insufficient to 

eliminate all bias, as in the case of the remote tutoring field experiment, we see that the 

biggest difference in the rate of spurious effects due to enumerator effects is the shift 

from student- to class-level assignment (the next most disaggregate unit after students), 

and not from classes to schools. That said, this may reduce bias in some cases. Another 

potential compromise would be to still randomly assign enumerators to students at the 
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individual level, and group school visits within the same time window for an enumerator, 

if the travel distances between the natural clusters (e.g., schools) are not too prohibitive 

and the number of clusters is not too large. Then, the researcher could account for the day 

that each student was assessed in their models (via methodological approaches like day 

fixed-effects), while still being able to claim that there was some degree of full 

interpenetration in the study design. However, unlike phone-based assessments, this 

approach would not allow for the randomization in the overall order in which all students 

within a single enumerator were assessed. 

The second approach we propose is to assign each assessor to a roughly equal 

number of clusters being compared to each other. For example, in the case of a field 

experimental study, assign each assessor to an equal number of treatment and control 

clusters. Alternatively, if the goal is to compare private to public schools, evenly 

distribute these two types of schools across assessors. This approach would be a first step 

towards offsetting the differential scoring of assessors in the estimation of treatment 

effects or differences between other groups of interest. Similarly, this approach would 

allow researchers to include assessor-level fixed effects in their specifications, as it would 

provide common support across both sides of the treatment effect estimation for each 

assessor. The inclusion of assessor fixed effects would then de-mean the outcome from 

each assessor’s idiosyncratic scoring bias. However, this approach is only feasible when 

there are fewer assessors than clusters. There is also the opposite scenario, where the 

clusters are so large that they require more than one assessor. In this case, the random 

allocation of assessors to clusters seems particularly important to “dissolve” enumerator 

differences within clusters as much as possible. 
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Third, we find that, when it comes to academic assessments, whether or not the 

assessor teaches the grade of the student being assessed matters for the responses 

recorded. Therefore, assessment administrators would be wise to distribute these matches 

even across groups being compared. Relatedly, we observe that teachers from the same 

school as the family being surveyed record fewer economic shocks. This suggests that 

survey administrators should therefore carefully consider whether assessors are from the 

same community as the respondents when being tasked with asking sensitive questions, 

and again, attempt to spread these matches out across any groups being directly compared 

on the survey outcomes.    

Fourth, there are potentially statistical adjustments that can be performed after 

data collection, and which could reduce some of the error introduced by the enumerator 

effects. For example, one could imagine a typical set up where enumerators are 

rigorously trained, and then randomly assigned to large clusters like schools to collect 

reading fluency data from grade 3 students. At the end of the data collection process, they 

would all be shown the same pre-normed footage of several children with different 

performance levels taking the same fluency assessment that the enumerators just 

administered. The enumerators are individually asked to score each of the students in 

those videos, without knowing what the actual normed score of each video is. Then, each 

enumerator’s scores are compared to the pre-normed scores for the videos to understand 

the magnitude and direction of the bias for each assessor (e.g., “enumerator A’s tendency 

was to record scores that were on average 0.5 SD above a pre-normed score, while 

enumerator B’s tendency was on average only 0.1 SD below the pre-normed scores). 

Finally, this information could be used for post-data collection adjustments to the 
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observed scores. Questions regarding ex-post statistical adjustments based on additional 

data collection, to the best of our knowledge, have remained largely unexplored in the 

literature, and as such, this is an area that is ripe for future research.  

In terms of logistical considerations, we also recommend robust training of 

assessors. Training in general might have several goals, like reducing the extent to which 

enumerators make data entry errors, or maximizing the probability of subjects agreeing to 

participate in the interview. However, if the skills that are being trained are 

heterogeneously distributed across enumerators at the beginning of the training, pushing 

all these goals forward can also contribute to the reduction of enumerator effects. In this 

sense, there are valuable publicly available resources to incorporate best-practices into 

enumerator training (World Bank DIME, 2022).  Having said that, researchers and 

practitioners may also find that there is only a certain amount of training that can 

sustainably take place given the financial and time constraints of a project, and as such, it 

is critical to incorporate into the training the most effective practices to successfully train 

enumerators.  

The training of enumerators does not need to end at the beginning of the data 

collection process, and in fact, we believe that constant “norming” of assessors 

throughout the life cycle of the process can be beneficial to reduce enumerator effects. In 

particular, in this study we also find that assessors’ behavior changes over time – which 

in this case manifested as fewer low numeracy scores recorded in the later stages of the 

data collection process suggesting either increased leniency toward lower achieving 

students by enumerators over time or a greater ability to detect achievement among 

students typically perceived as low performing with greater experience. Regardless of the 
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mechanism, to avoid this phenomenon, other literatures have considered the practice of 

“norming” (Cohen and Goldhaber, 2016), that is, the conduction of frequent exercises 

that align enumerators amongst themselves, and with an ideal scoring behavior over time. 

Additionally, future research should explore the extent to which norming can minimize 

enumerator effects.   

We also see implications for researchers drawing on previously published studies 

or datasets that rely on one-on-one assessments for which assessors were assigned at high 

levels of aggregation, such as at the school, district, county, or country level. Firstly, such 

estimates should be interpreted with caution and may be over- or under-estimated due to 

the presence of enumerator effects. For areas of study in which this is the only method 

that has previously been used to gather outcome data, researchers should prioritize new 

studies that are not susceptible to this form of bias. Additionally, on topics for which 

there are puzzling discrepant results across studies, enumerator effects could be one 

explanation for these differences if there is variation in the level of enumerator 

assignment across studies. Secondly, for publicly available data sets, we recommend that 

the maintainers of these data also include certain de-identified information about the 

enumerators as part of the data set. For each observation, researchers should know, to the 

extent possible, who the enumerator who collected this data was. Then, this information 

should then be able to be linked to additional information about the enumerator that may 

potentially explain some of the enumerator effects that could manifest in this data set, if 

at all. For instance, for a data sets on early-grade reading fluency, understanding each 

enumerator’s educational background and experience collecting early-grade literacy data 

would be a valuable addition to the data set.   
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Our hope is that this study is a starting point for future research on the 

implications of enumerator effects in other types of assessments, subjects, modes of 

assessments, and contexts. For instance, one question that remains from our study is the 

extent to which we observed enumerator effects in this case because the assessment 

happened over the phone. Paradoxically, it was the fact that the assessment was 

conducted over the phone what allowed us to isolate the enumerator effects in a clean 

empirical way. Future research should test whether these findings replicate with in person 

assessments and assessments of additional content areas such as literacy. Another 

important line of research is the extent to which different types of training and norming 

of assessors could reduce the extent to which enumerator effects can manifest in 

educational assessments. In other words, we do not know whether the enumerator effects 

that we observe here happened because of the training that they received, or in spite of it.  

In all, the study of quantification of enumerator effects in educational 

assessments, particularly in LMIC, remains a nascent area of study. However, we present 

evidence making the case that researchers should pay closer attention to how these 

systematic differences between enumerators might be affecting their results, and 

ultimately, the conclusions that can be drawn from their studies. 
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TABLE 3.1 
Sample Description by Baseline Covariates 
 

 

    
Mean / 
(SD) 

Share of variance 
explained by 
assessor 
assignment 

S
tu

d
en

t 
ch

ar
ac

te
ri

st
ic

s 

Student is female 0.50 0.3% 

 (0.50)  

Student’s age 11.5 1.2% 

 (1.7)  
Latest standardized score math pre-school 
closures, by grade 0.02 1.0% 

 (0.98)  
Latest standardized score Kiswahili pre-
school closures, by grade 0.02 0.9% 

 (1.00)  
Latest standardized score English pre-
school closures, by grade -0.00 0.7% 

  (0.98)   

S
ch

o
o
l 

ch
ar

ac
te

ri
st

ic
s  

Total school enrollment 273.1 0.7% 

 (73.0)  

Attendance rate of school principal 0.89 0.4% 

 (0.26)  

Attendance rate of teachers 0.84 0.9% 

 (0.15)  

Attendance rate of pupils 0.51 0.7% 

  (0.15)   

C
o
m

m
u
n
it

y
 c

h
ar

ac
te

ri
st

ic
s 

Population within a 5km radius 261753.8 0.9% 

 (376719.2)  
Average female literacy within a 5km 
radius 0.85 0.9% 

 (0.14)  

Average poverty rate within a 5km radius 0.33 0.9% 

 (0.17)  

Distance to nearest cell tower (km) 0.42 0.6% 

  (0.80)   

  Observations 2552   

Notes:  the column displaying the share of the variance of each covariate that is explained by assessor 
assignment corresponds to the R2 resulting from regressing each covariate on a set of fixed effects for 
each assessor. This follows the first methodological approach outlined in the “Methods” section.    
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TABLE 3.2 
Assessor Predictors of Outcomes Collected Through Phone-based Assessment 
 

 

      Math score   Time reported studying   Reports using books   Parental education   
Reports COVID-
related income shock 

  Mean   [1]   [2]   [3]   [4]   [5]   [6]   [7]   [8]   [9]   [10] 
Years at Bridge as a 
teacher 

6.25   -0.02***  -0.02**  0.07***  0.07***  -0.01**  -0.01**  -0.03***  -0.04***  0.03***  0.02*** 
    (0.01)  (0.01)  (0.01)  (0.01)  (0.00)  (0.00)  (0.00)  (0.01)  (0.00)  (0.00) 

Assessor grade 
taught 

1.41   0.02***  0.03***  0.12***  0.12***  -0.05***  -0.05***  0.07***  0.07***  0.00  0.00 
    (0.01)  (0.01)  (0.02)  (0.02)  (0.00)  (0.00)  (0.00)  (0.01)  (0.00)  (0.00) 

Total students 
assessed 

139.36   0.00***  0.00***  0.01***  0.01***  0.00***  0.00***  0.00  0.00  0***  0*** 
    (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00) 

Number of students 
assessed by assessor 
on the same day 

12.85   0.00  0.00  0.04***  0.04***  0.00  0.00  0.00  0.00  0.00  0.00 
    

(0.00)  (0.00)  (0.01)  (0.01)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00) 
Total days worked 14.04   0.00  0.00  -0.1***  -0.09***  0.01*  0.01*  -0.01  -0.01  0.04***  0.04*** 

    (0.01)  (0.01)  (0.02)  (0.02)  (0.00)  (0.00)  (0.01)  (0.01)  (0.00)  (0.00) 
Enumerator 
experience (days) 

7.26   0.05***  0.05***  -0.04***  -0.04***  0.01***  0.01***  0.01***  0.01***  0.02***  0.02*** 
    (0.00)  (0.01)  (0.01)  (0.01)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00) 

School FEs, Grade 
FEs, baseline 
performance 

    

N   Y   N   Y   N   Y   N   Y   N   Y 
Outcome mean   -0.010  2.650  0.610  2.090  0.750 
Outcome SD   0.990  2.020  0.490  0.710  0.430 
Observations     2552   2552   2552   2552   2552   2552   2509   2509   2552   2552 

Notes. Each coefficient comes from running a regression of the outcome on each assessor characteristic (predictors).  * p<0.10, ** p<0.05. *** p<0.01.   
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TABLE 3.3 
Effect of Matching Characteristics Between Assessor and Student Characteristics 
 

 

      Math score   
Time reported 
studying   Reports using books   Parental education   

Reports COVID-
related income shock 

  Mean   [1]   [2]   [3]   [4]   [5]   [6]   [7]   [8]   [9]   [10] 
Same school 0.11 

 
0.14**  0.06  -0.48***  0.71**  0.18***  -0.02  -0.04  -0.11  -0.28***  -0.22*** 

    (0.06)  (0.11)  (0.1)  (0.28)  (0.03)  (0.05)  (0.04)  (0.07)  (0.03)  (0.06) 
Same grade 0.04   0.24**  0.19*  0.14  -0.15  -0.25***  0.00  0.43***  -0.03  -0.16***  -0.01 

    (0.09)  (0.11)  (0.21)  (0.21)  (0.05)  (0.05)  (0.06)  (0.06)  (0.05)  (0.05) 
Same age group of 
students, and class 
taught by assessor 
(lower primary vs. 
upper primary) 

0.26   -0.02  -0.01  -0.31***  -0.29***  0.09***  -0.02  -0.07**  0.02  -0.04*  -0.04** 
    

(0.04)  (0.05)  (0.07)  (0.07)  (0.02)  (0.02)  (0.03)  (0.03)  (0.02)  (0.02) 
School FEs, Grade 
FEs, baseline 
performance 

    

N   Y   N   Y   N   Y   N   Y   N   Y 
Outcome mean   -0.010  2.650  0.610  2.090  0.750 
Outcome SD   0.990  2.020  0.490  0.710  0.430 
Observations     2552   2540   2552   2540   2552   2540   2509   2497   2552   2540 
Notes. * p<0.10, ** p<0.05. *** p<0.01.   
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TABLE 3.4 
Percentage of Simulation Exercises that Yielded Treatment Effects Different from the 
Observed Treatment Effects 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
Level of 
enumerator 
assignment 

Treatment 
1 (T1) 

Treatment 
2 (T2) 

Average 
T1 and 
T2 

Times higher 
than student-
level 

Student 1.4% 0.3% 0.9% - 

Class 11.0% 8.1% 9.6% 11.2x 

School 13.0% 12.0% 12.5% 14.7x 

Notes. Numbers obtained from simulating outcomes 10,000 times for each level of 
enumerator assignment 
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FIGURE 3.1. Differences Between Each Assessor and All Other Assessors, by Outcome 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. The difference between each enumerator and the rest is computed by regressing the outcome on an 
indicator variable, separately for each enumerator. All specifications include a grade- and school-level fixed 
effects. Coefficients sorted from left to right by plot, meaning that enumerator number does not necessarily 
match across panels. Standard error bars shown at the 95% level of significance. Standard errors are clustered 
at the school-level.   
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FIGURE 3.2. Distribution of Total Numeracy Scores by the Day Worked for each 
Assessor 
 

 

 

 

 

 

 

 

 

 

 

 

 

Notes. Box plot showing the 25th, 50th, and 75th percentile of the total score attained on the phone-based 
assessment by the day that each child was assessed, according to the days that their assessor worked. 
Assessment graded using the first component of a principal component analysis.   
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FIGURE 3.3. Distribution of Simulated Treatment Effects under Different Allocations of 
Enumerators, by Treatment Arm and Level of Enumerator Assignment 
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a. Additional Figures 
 

FIGURE A.2.1: Summary Statistics for School Characteristics 
Variable Mean SD 
How many times did the committee meet last year 5.0 2.8 
How many times did the Ministry of Education visit the school 
last year 2.4 2.8 
How many teachers are there in this school 15.3 12.2 
Is there an unfulfilled request for teachers 0.8 0.4 
How many teachers are absent from the school at the moment 3.1 5.0 
Is this an urban school  0.2 0.4 
How many classrooms does this school have 9.0 3.8 
Are there any unused classrooms or vacant rooms in the school 0.2 0.4 
Is overcrowding a problem at this school 0.9 0.3 
Does this school provide breakfast 0.1 0.3 
Does this school provide Lunch 0.2 0.4 
Observations 60   
Notes. Averages calculated at the school level for 2013 

 
 

FIGURE A. 2.2: Structure of Group Cells for Difference-in-differences 

  
Year 
Pre period 
(2014) 

Post period 
(2015) 

Grade 

1 Treatment 
grades (T) T-pre T-post 2 

3 Comparison 
grade (C) C-pre C-post 

Notes. We highlight in green the group of students for which the 
interaction term between Treatment*Post would equal 1. 
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FIGURE A.2.3: Regression Estimates of the Causal Effect of the 
Curriculum Reform on Learning Using Uwezo Data (2010-2017) 

  Math   English   Kiswahili   

Main estimates 
0.11***   

-
0.04***   0.01   

(0.01)   (0.01)   (0.01)   
[0.08]   [0.06]   [0.92]   
391,813   389,974   396,666   

Estimates excluding 
grades 3 and 4 

0.17***   
-
0.06***   0.10***   

(0.01)   (0.01)   (0.01)   
[0.00]   [0.00]   [0.44]   
275,193   273,965   278,760   

Notes. These specifications exclude 2016, as Uwezo data was not collected 
for Tanzania in 2016. By 2017, grades 3 and 4 had been treated, so 
excluding these groups from the specification is the cleanest approach to 
avoid contamination of the comparison group. coefficients standardized as 
z-scores. Robust standard errors in parentheses. Wild-bootstrapped p-
values in squared parentheses. Significance levels, based on robust 
standard errors * p<0.10, ** p<0.05, ***p<0.01 

 

 
FIGURE A. 2.4: Lee Bounds for Long-term Effects on SFNA Passing 
Rates in 2018 

 Main estimates  Main estimates, no 2017 

  
Lower 
estimate 

Upper 
estimate   Lower 

estimate 
Upper 
estimate 

Kiswahili 

-0.13*** -0.12***  -0.15*** -0.14*** 
(0.00) (0.00)  (0.00) (0.00) 
[0.16] [0.16]  [0.00] [0.16] 
N=7,494,870 N=7,960,261   N=5,541,256 N=7,494,870 

English 

-0.06*** -0.06***  -0.04*** -0.04*** 
(0.00) (0.00)  (0.00) (0.00) 
[0.16] [0.16]  [0.21] [0.05] 
N=7,491,304 N=7,961,820   N=5,535,941 N=5,872,576 

Math 

-0.04*** -0.03***  -0.03*** -0.02*** 
(0.00) (0.00)  (0.00) (0.00) 
[0.16] [0.16]  [0.27] [0.16] 
N=7,493,808 N=7,962,156   N=5,540,742 N=5,872,439 

Notes: coefficients standardized as z-scores. Robust standard errors in 
parentheses. Wild-bootstrapped p-values in squared parentheses. 
Significance levels, based on robust standard errors * p<0.10, ** p<0.05, 
***p<0.01 



 

143 

b. What changed within classrooms and schools?  

Beyond the change in curriculum, we also explore whether the reform was 

correlated with other behavioral responses at the school and classroom level. To do so, 

we group several variables which are available for all years either from head teacher, 

principal, and teacher surveys, and explore the differences before and after the policy 

reform. In the aggregation of these variables, we picked all the variables for which we 

have consistent and reliable data across pre- and post- years. We classified all these 

variables into these four, admittedly arbitrary, categories. Then, each variable was 

indexed from 0-1, where 1 was the ”most positive” outcome of the variable. Each 

category consists of the geometric mean of the indexed version of each variable within it. 

Note that results hold whether we subset only to control schools or all 350 schools. The 

current results as displayed are just for control schools. The variables within each 

category were: 

Effort and planning: 

• Hours spent teaching in a week 

• Hours spent planning lessons 

• Hours spent managing and supporting teachers 

• Personally taught remedial classes? 

Instructional methods: 

• Tried a new method of strategically assigning students in groups (tracking) 

• Tried a new method of strategically assigning teachers to grades 

• Tried a new method of more strictly enforcing student attendance 
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• Tried a new method of having more teacher supports (volunteers or trainee 

teachers) 

Inputs and monitoring: 

• Number of parent-teacher meetings this year 

• Number of times Ministry visited the school this year 

• (Inverse of) Whether the school holds any classes outside 

• Amount of inputs compared to previous years 

Teacher training: 

• Amount of training compared to previous years 

• Training of members of school committee 

 
It is worth noting that current data limitations for these specific surveys only allow us to 

explore pre- and post- changes for this specific analysis of classroom and school changes, 

without a clear causal framework. Appendix Figure 5 shows the changes in the post 

period for the aggregated categories. The only two statistically significant categories are 

the one that reflects whether teachers are trying out new instruction methods, and the one 

showing the amount of training that teachers and head teachers got. This could be 

consistent with a story that beyond the implementation of the curricular change, teachers 

were better trained and hence did not need to try new pedagogical methods.  
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FIGURE A.2.5: Regression Results of Changes in School and Teacher 
Characteristics After 2014 

  
Effort and 
planning 

Instructional 
methods 

Inputs and 
monitoring 

Teacher 
and 
training 

After 2014 0.045 -0.068 0.057 0.095** 
 (0.03) (0.03) (0.09) (0.04) 
Observations 164 217 126 127 
Notes. Coefficients standardized as z-scores. Robust standard errors in 
parentheses. Significance levels, based on robust standard errors * p<0.10, ** 
p<0.05, ***p<0.01 

 
 Contrary to the data limitations using the previous outcomes, we can analyze the 

self-reported teacher satisfaction on different issues using a difference-in-differences 

framework. Specifically, the treated group are teachers of grades 1-2, and the post- period 

consists of years 2015. The outcome variable is a discrete variable from 0 to 4, where 4 is 

the highest level of satisfaction reported on each issue. Appendix Figure 6 displays the 

coefficient of interest of each outcome. Although none of these coefficients emerges as  

statistically significant, the two largest coefficients by far are the satisfaction with self-

perceived prospects for promotion, and school support. Both of these agree with the story 

that teachers realize their performance is improving, and that there are external factors 

beyond teachers that are facilitating this change. 
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FIGURE A. 2. 6: Regression Results Using DiD Estimator of Curriculum 
Change on Satisfaction Ratings by Issue 
Satisfaction with… DiD estimate 
Current job 0.02 
 (0.09) 
Government support -0.01 
 (0.11) 
Job security -0.03 
 (0.10) 
Parental support -0.02 
 (0.10) 
Promotion prospects 0.11 
 (0.11) 
Salary 0.03 
 (0.10) 
School support 0.18 
 (0.11) 
Observations 1371 
Notes. Coefficients standardized as z-scores. Robust standard errors in 
parentheses. Significance levels, based on robust standard errors * p<0.10, 
** p<0.05, ***p<0.01 

 
 
c. More contextual details 

The map below shows in red the districts where the 60 schools in the sample were 

drawn from. Specifically, the districts are Geita, Kahama, Karagwe, Kinondoni, Kondoa, 

Korogwe, Lushoto, Mbinga, Mbozi, Sumbawanga, Kigoma, Kigoma, and Korogwe. 

According to World Bank poverty estimates at the district level (World Bank, 2019), the 

poverty rate at the district-level for the selected units is 27.3% with a standard deviation 

of 9.6%, comparable with the national poverty rate averaged at the district-level of 29.5% 

with a standard deviation of 13.9%. The average 2013 rank on the Primary School 

Leaving Examination, a standardized test taken in grade 7, for the districts in the sample 

is 71.4 out of 151, with a standard deviation of 47.6, a range that covers generally the 
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national median and mean, and also represents districts in both ends of the achievement 

distribution. 

Figure A.2.7: Location of the Ten Sampled Districts 
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d. Description of other contemporary reforms 
 
FIGURE A. 2. 8: Description of other Big Results Policies in Education Passed Around 
the Same Time as the Curricular Reform 

I. Pressure to perform 
 
Official school 
ranking 

Ranks all government primary 
(and secondary schools) by pass 
rates in PSLE (and CSEE). Each 
exam has 10 performance 
bands, which are classified as 
green, yellow, or red. Results 
publicly posted and widely 
disseminated. Both national 
rankings and district rankings 
were distributed. 

Fully implemented through 2016. 

School 
incentive 
scheme 

Annual monetary and non-
monetary incentives for primary 
and secondary schools that have 
most improved their 
performance in the national 
exams (PSLE & CSEE). 

Partially implemented: 60 primary 
schools received financial awards 
in 2015. Almost 4000 non-
monetary awards (certificates) 
distributed to primary and 
secondary schools starting in 2016. 
No awards prior 
to 2015. 

II. Teacher motivation 
 
Teacher 
motivation 

Providing both non-monetary 
incentives (certificates) to high 
performing teachers, as well as 
clearing all outstanding 
payment arrears for teachers. 

Partially implemented: outstanding 
claims reduced by a third by 2016. 

III. Back to basics 
 
National 3R 
assessment 

Early learning assessments 
(Grade 2) under the 3R 
(reading, writing, and 
arithmetic) assessment program 
on a set of randomly selected 
schools. 

Implemented: assessment 
conducted in 2016. 

3R Teaching 
Training 

Teacher training program for 
Grade 1 and 2 teachers on how 
to teach reading, writing and 
arithmetic most effectively to 

Implemented: Almost 60,000 
teachers were trained by 2016. 
Training started in 2014. 
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this age group. Through a 
cascade model 37.5% of schools 
in 40 low-performing districts 
(out of 136) will be trained. 

Student 
Teacher 
English 
Programme 
(STEP) 

STEP trained primary and 
secondary school teachers on 
how to identify and support low 
performing students. Teachers 
were trained on how to conduct 
diagnostic tests to determine 
which students need extra 
coaching, as well as how to 
develop curriculum and conduct 
classes for low performing 
students. 

Partially implemented: teachers 
from 5500 primary schools were 
trained. Training started in 2014. 

IV. School management and finance 
 
School 
improvement 
toolkit 

The programs aims to train 
head-teachers of primary and 
secondary schools on best 
practices in the management of 
schools. A practical toolkit of 
these practices was distributed 
to head-teachers. 

Implemented: More than 16,000 
primary schools received the 
materials. Distribution started in 
2014. 

Capitation 
grants 

Timely disbursement of 
sufficient capitation grants for 
primary and secondary schools; 
as well as equalization of 
funding per student per district 
(about USD 4.6 per primary 
student and USD 11.6 per 
secondary student). 

Late implementation: prior to 
2016, 
31% of schools received funds on 
time. In 2016 about 90% of 
schools 
received funds on time. 

Notes. The delays in implementation were due to lack of funding. BRN was not 
adequately funded until donors provided funding in 2015. The information displayed in 
this table is compiled from a series of World Bank Project Implementation Status 
Reports and Tanzania Government reports.  
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e. Sample test booklets 
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APPENDIX B  
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a. Instrument used 

 

Numeracy – Grades 3, 5, and 6 

Section Item 
number 

Questions only for Grade 3 Questions only for Grade 5 
and 6 

Instructions 

Assessor’s name: ____________________ 

[Anything written in this font is a note to assessor that should 
not be read aloud] 

 

Step 1: Introduction. Hello. My name is _________ and I am 
calling on behalf of Bridge International Academies. I am 
hoping to speak first with your pupil __<insert name>___ 
about some math problems and then at the end to speak with 
you again to get a bit of information about how the term has 
been going for your family. Does that sound okay?  

 

Step 2: Instructions. First, I would like your child to work on 
a couple of maths problems. I ask that you put the phone on 
speaker or repeat out the questions to the pupil to answer. 
Please have your child answer the problems on their own on a 
scrap paper. After they are done with a problem, you or they 
can read out their answer to me. The answers will not count 
toward grades in school, so it's okay if your child does not get 
all of the answers correct. Is your pupil ready? 

 

Step 3: Assessment.    

 

Core Numeracy Questions 

[Please ask students the following questions in order. If they 
get three questions in a row wrong, please do not ask any 
more of the “core numeracy questions” and move on to the 
“grade level questions” section below.]   
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Le
ar

ni
ng

 a
ss

es
sm

en
t –

 C
or

e 
nu

m
er

ac
y  

1 

Can you count from 20-30? [Mark the highest number the 
student reached consecutively, so if they get to 27 but skipped 
25, mark (e) 24] 

o No answer o 23 o 27 

o 20 o 24 o 28 

o 21 o 25 o 29 

o 22 o 26 o 30 
 

2 

Which is greater? 64 or 38? 

o Correct (64) 

o Incorrect 

o No answer 

3 

What is 62+18? 

o Correct (80) 

o Incorrect 

o No answer 

4 

What is 33+49? 

o Correct (82) 

o Incorrect 

o No answer 

5 

What is 43-20? 

o Correct (23) 

o Incorrect 

o No answer 

6 

What is 81-43? 

o Correct (38) 

o Incorrect 

o No answer 

7 What is 3x4? 
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o Correct (12) 

o Incorrect 

o No answer 

8 

What is the result of 8 divided by 2? 

o Correct (4) 

o Incorrect 

o No answer 

9 

Oil is 200 shillings per liter and rice is 100 shillings a 
kilogram. How much should I pay for 3 liters of oil and 4 
kilograms of rice? 

o Correct (1000 shillings) 

o Incorrect 

o No answer 

Instructions 

Grade Level Questions 

 

[Please ask students the following questions in order. If they 
get three questions in a row wrong, please do not ask any 
more of the “grade level questions” and move on to the survey 
question.] 

Le
ar

ni
ng

 a
ss

es
sm

en
t –

 C
ur

ric
ul

um
-a

lig
ne

d 
ite

m
s  

10 

Complete the following 
number pattern: 13, 19, ___, 
31 

o Correct (25) 

o Incorrect 

o No answer 

What is 3487+2325? 

o Correct (5812) 

o Incorrect 

o No answer 

11 

What is 145+213? 

o Correct (358) 

o Incorrect 

o No answer 

What is 4756-2149? 

o Correct (2607) 

o Incorrect 

o No answer 

12 What is 278-124? What is 42x26? 
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o Correct (154) 

o Incorrect 

o No answer 

o Correct (1092) 

o Incorrect 

o No answer 

13 

What is 8x5? 

o Correct (40) 

o Incorrect 

o No answer 

What is the result of 96 
divided by 12? 

o Correct (8) 

o Incorrect 

o No answer 

14 

What is the result of 35 
divided by 7? 

o Correct (5) 

o Incorrect 

o No answer 

What is the result of 3/7 (three 
sevenths) + 1/4 (one fourth)  

o Correct (19/28 
(nineteenth twenty-
eighths) 

o Incorrect 

o No answer 

Instructions Step 4: Student survey. Nice work. Next I am going to ask 
you a general question about school. There is no right or 
wrong answer, please just give your best response.  

Su
rv

ey
 –

 S
tu

de
nt

s 15 

How much do you feel your teacher cares about your learning 
during the remote learning period? [Read out each answer 
choice] 

o Not at all  

o A little bit  

o Some 

o Quite a bit 

o A lot 

 

Instructions 

[To child]: Thank you very much. Now, I would like to ask 
your parent a few questions, could you put them back on? 

 

Step 5: Parent survey.     
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[To parent]: Thank you. Now I would like to ask you a bit 
about your child and household during this period of school 
shutdowns. Your participation is totally voluntary and you are 
welcome to skip any questions that you do not feel 
comfortable answering. 

Su
rv

ey
 –

 P
ar

en
ts

 

16 
On average over the past week, how many hours a day has 
your child spent on education? [This is in reference to the 
child who completed the test] 

17 

How many times has your child’s teacher called you or your 
child by phone in the past 7 weeks? 

o 0 o 4 o 8 

o 1 o 5 o 9 

o 2 o 6 o 10 or more 

o 3 o 7 o  
 

18 

What are children in your household currently doing to learn?" 
[Read out each option and mark all that apply] 

o Educational TV programs or radio 

o Bridge@home 

o Receiving calls from child's teacher/academy 
manager/academy 

o Educational content on the internet 

o Books we have in the household 

o Government educational content - courses, audiobooks, or 
lessons 

o I/Others in my household are teaching or reading with 
them 

o I/Others encourage children to do distance learning (radio, 
television, phone, etc.) but do not help ourselves 

o We are paying for in-person tutoring 

o Other [Please specify]:____________ 

o Nothing 
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19 

What is the highest level of school that you or someone in 
your household has completed? 

o Some primary school 

o Primary school completion 

o Some secondary school 

o Secondary school completion 

o Certificate or other post-secondary 

o Some university 

o University completion 

o Post-graduate degree 

20 

 

Finally, this has been a hard time for many families due to the 
coronavirus pandemic. In order to understand how this 
disruption has influenced children’s learning outcomes, it 
would be helpful to know whether you have experienced any 
of the following since March when schools were closed: 
[Read out options, pausing after each option for a yes/no, and 
mark all that apply] 

o Moved to a different home  

o Had someone in your home experience health 
challenges 

o Had changes to your job or income  

Instructions 

Step 6: Closing. 

 

Many thanks for your help with this.  

 

 

 

 

 

 

 


