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Improving Education in Developing Countries:
Lessons from Rigorous Impact Evaluations

Over the past two decades, developing countries have become increasingly interested in
adopting education policies that are backed by rigorous evidence of effectiveness. This interest
in “evidence-based” policies has resulted in a growing number of impact evaluations since the
turn of the century (Vivalt 2015).

In recent years, several researchers have attempted to summarize the evidence from these
impact evaluations (Conn 2014; Glewwe, Hanushek, Humpage, & Ravina 2014; Guerrero, Leon,
Zapata, Sugimaru, & Cueto 2012; Kremer, Brannen, & Glennerster 2013; Krishnaratne, White,
& Carpenter 2013; Masino & Nifio-Zarazla 2015; McEwan 2014). These reviews aim to make
sense of the evidence for policy-makers, who lack the time (and sometimes, the specialized
training) to sift through hundreds of academic papers. They aspire to identify promising
interventions as well as to point out puzzles to examine in future research.

These syntheses reach seemingly conflicting conclusions about which educational
interventions improve educational outcomes (Evans & Popova 2015). The disagreements stem,
in part, from differences in the substantive and methodological criteria for including studies (e.qg.,
some focus on studies in a geographic region, others on studies with cost-effectiveness data, and
others on randomized trials). Yet, even reviews with similar inclusion criteria consider different
sets of studies. Moreover, the different ways in which reviews categorize interventions result in
some conflicting conclusions even when they consider the same studies.

We contribute in three ways to the ongoing debate on the lessons from rigorous impact
evaluations of educational interventions in developing countries. First, we consider for

inclusion in our review all of the studies in reviews released in recent years. Thus, we avoid the



IMPROVING EDUCATION IN DEVELOPING COUNTRIES

risk of reaching conclusions about the state of the evidence simply due to an incomplete
coverage of existing studies.

Second, instead of categorizing interventions according to whether they look similar or
have similar names, we group them based on their theory of action. This taxonomy, like all
others, has limitations. However, we believe it is helpful in generating hypotheses about why
similar interventions have succeeded or failed, and in identifying areas that would benefit from
further research.

Finally, instead of conducting a meta-analysis, we conduct a narrative review of the
evidence. We do so to bring attention to the aspects of the design and implementation of
successful educational interventions that are not easily captured in meta-analyses.

We derive four lessons from the studies we review:

1. Reducing the costs of going to school and expanding schooling options increase

attendance and attainment, but do not consistently increase student achievement;

2. Providing information about school quality, developmentally appropriate parenting
practices, and the economic returns to schooling affects the actions of parents and the
achievement of children and adolescents;

3. More or better resources improve student achievement only if they result in changes
in children’s daily experiences at school;

4. Well-designed incentives increase teacher effort and student achievement from very
low levels, but low-skilled teachers need specific guidance to reach minimally
acceptable levels of instruction.

This paper is structured as follows. Section 2 presents our initial criteria for including

studies in our review, our strategy for finding studies, our rationale for excluding some studies



IMPROVING EDUCATION IN DEVELOPING COUNTRIES

upon closer scrutiny, our classification of the interventions that we discuss, and our standards for
reporting the effects of these interventions. Section 3 discusses the results from our review.
Section 4 reviews key lessons, identifies the limitations of existing evidence, and proposes some
areas for policy experimentation and impact evaluations.

Method
Inclusion Criteria

We review evaluations of educational interventions in pre-primary, primary, and
secondary schools that took place in low- or middle-income countries from 2000 to 2015.*

Outcomes. We review studies that include at least one of the following education-related
outcomes: enrollment, attendance, repetition, dropout, retention, or measures of student
achievement or cognitive skills.

For a subset of studies for which information on cost-effectiveness is available, we
summarize the evidence. In doing so, we report the effect of interventions on student
participation, student achievement, or teacher attendance for each 100 U.S. dollars (USD).
(Student participation is defined as the school-level average of attendance among enrolled
students—typically, based on unannounced visits). To ensure cost-effectiveness estimates are
consistent across studies, we rely on the calculations of the Abdul Latif Jameel Poverty Action
Lab (J-PAL), which use the methodology described by Dhaliwal, Duflo, Glennerster, & Tulloch

(2012).2

! These classifications were developed by the World Bank and can be accessed at: http://bit.ly/1lgFrYy. Appendix

A includes a full list of our inclusion criteria and exceptions: http://bit.ly/ImRJCkx.

% These estimates can be accessed at: http:/bit.ly/1g7L74b (student participation), http://bit.ly/1IKZNKGW (student

learning), and http://bit.ly/1Mel4l1 (teacher attendance).
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Interventions. We include studies of educational interventions, such as offering
computer-assisted learning or altering incentives for teachers. We also include studies of health
interventions, such as providing deworming drugs and iron supplements, that include at least one
of the educational outcomes mentioned above.

Methods. We only include studies that take advantage of exogenous variation in the
receipt of the intervention, either by randomly assigning individuals to a treatment or by
exploiting quasi-random variation in treatment assignment from natural experiments. Included
studies based on natural experiments use differences-in-differences, regression discontinuities,
and/or instrumental variables to estimate the causal impacts of interventions. We do not consider
studies that attempt to estimate counterfactual outcomes either by employing matching methods
or fixed effects for individuals in pre-post comparisons.

Literature Search

We searched for studies in English in peer-reviewed journals, working paper series, and
academic conferences. We conducted the final search that we describe below from January to
September 2015. Figure 1 offers an overview of the search and review process.®

Citation tracking. We consulted eight reviews of impact evaluations of educational
interventions in developing countries and tracked the citations. These included meta-analyses,
narrative, and vote-counting reviews.* This search produced 253 studies, of which 119 met our
inclusion criteria.

Working papers. We surveyed the education publications on 16 websites from research

centers, professional associations, development banks, think tanks, and development economics

® Appendix B includes a list of all studies included in this review: http:/bit.ly/1JH3{Gi.

* Appendix C offers a list of the reviews: http:/bit.ly/1mRJICkx.
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conferences. Including this “grey” literature was crucial because this is a rapidly evolving field
and we wanted to limit the influence of publication bias.” This search produced 1,390 additional
studies, of which 96 met our inclusion criteria.

Academic journals. We searched for academic articles in 18 journals in education,
economics, and public policy.® This search produced 10 additional studies, of which 8 met our
inclusion criteria.

Additional Exclusions

In addition to excluding studies that did not meet our initial inclusion criteria, we exclude
some studies for other reasons. We leave out studies that do not focus on a specific intervention,
policy change, or treatment. We leave out three evaluations that only estimate the effect of a
bundle of different interventions because it is not possible to determine the contributions of
specific interventions to the reported effect.

We also exclude some studies due to methodological considerations. We leave out
studies without balancing checks between treatment and control groups at baseline, as well as
studies with imbalance between experimental groups at baseline.

Finally, we also exclude four studies that we could not access during our literature search.
As noted in Figure 1, applying all of these criteria yields 223 unique studies that we include in
our review.

Due to space considerations, we cannot discuss the findings of all studies that satisfied
our inclusion criteria. So, after reviewing the evidence pertaining to studies with the same theory

of action aimed at addressing the same problem, we describe one that illustrated well the

® Appendix D lists the organizations whose websites we examined: http://bit.ly/1ImRJCkx.

® Appendix E provides the list of journals: http://bit.ly/ImRJCKkx.
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evidence from the relevant group of studies. In cases in which the results are sensitive to a
particular detail (e.g., the design of incentive plans to increase teachers’ effort levels), we explain
this pattern. This version of the paper includes in footnotes all studies that support the argument
illustrated by the evidence from each study that we describe in the paper. This version also
includes in footnotes all studies that introduce minor caveats to our summary of the evidence.
Classification Criteria

The authors of reviews of impact evaluations typically develop their own categories to
group what they consider to be similar interventions. Authors of meta-analyses fit category-
specific meta-regression models, and determine the average treatment effect of each category.
The assumption in these analyses is that if the authors have enough evaluations of interventions
that are similar enough, they can determine whether a category of interventions works.

In this paper, we use a different approach. We group studies according to how they are
trying to solve a specific problem. As shown in Figure 2, we start with the aim school systems
seek to achieve: getting children to enroll in school and learn. Then, we categorize interventions
according to whether they are trying to do this by increasing demand for education (left side) or
by improving the supply of education (right side).

Next, we develop sub-categories of demand and supply interventions. Some
interventions aim to increase demand for education by: (a) reducing the costs of attending
school; (b) preparing children to learn at school; (c) making schooling pay; and/or (d) improving
access to better schools. Other interventions try to improve the supply of education by: (a)
increasing the quantity or quality of resources; (b) addressing students’ individual learning

needs; (c) increasing teacher and/or principal effort; and/or (d) tackling teachers’ capacity.
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Finally, we list strategies employed to increase demand and improve supply. These
strategies are not exhaustive; they simply group the educational interventions that have been
evaluated thus far. Admittedly, this categorization is based on our own interpretation of the
(often explicit, but sometimes implicit) theory of action underlying each of the interventions in
the impact evaluations we review. We believe, however, that our categories provide an intuitive
way to organize the interventions. Moreover, these categories are less consequential than those
used in meta-analyses. The reason is that instead of using the categories to estimate the average
effect of groups of similar interventions, we discuss individual interventions in some detail. If
we chose our categories differently, where we discuss each intervention would change, but what
we write about each intervention would not change.

Reporting Effects

We report the effect of educational interventions using the metrics employed by the
authors of the impact evaluations. We do this for two reasons. First, using the original scales in
reporting the effects of programs on disparate educational outcomes facilitates communication.
Second, many studies do not include the necessary information to calculate effect sizes. Instead
of excluding these studies, we try to contextualize the effects of all interventions by reporting the
target population and impact time frame.

We focus on the average effects of interventions, rather than on subgroup effects, due to
space considerations. We only make two exceptions: we report heterogeneous effects when they
provide insights about the mechanism through which the intervention is making a difference or
when heterogeneous effects are the sole focus of a study. We also focus on the effects of the
offer (not the receipt) of interventions because they are the more relevant parameters for policy-

makers, who cannot control whether individuals take up the interventions for which they are
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eligible. Whenever this is not possible, we clarify that we are reporting the effect of receiving
the intervention.

Results
Building Demand for Education

Reducing the costs of attending school. One reason children and youths may not go to
school is because the cost of doing so is too high. Several interventions have tried to address this
problem by: (a) reducing the direct costs of schooling; (b) reducing the costs of complements to
schooling; or (c) improving school amenities.

Reducing the direct costs of schooling. The traditional way in which school systems
have reduced the direct costs of schooling has been to lower or eliminate user fees. These
policies have increased enrollments in primary school. Barrera-Osorio, Linden, & Urquiola
(2007) evaluated the impact of an initiative in Bogota, Colombia that reduced school fees for
low-income families in 2004. They found that the program increased the enrollment of primary
school children in the poorest households by 3% and the enrollment of children in the next-
poorest households by 6%.’

In countries where many children are not attending school, the sudden influx of students
from low-income families prompted by user fee eliminations can put a strain on the public
school system. Lucas & Mbiti (2012) examined the impact of fee elimination in primary

education in Kenya in 2003. The policy increased the number of students who completed

" This evidence is consistent with that of Gajigo (2014) in the Gambia. As Borkum (2012) showed in South Africa,
the magnitude of the impact of fee elimination policies depends on the baseline enrollment and socio-economic
status of potential beneficiaries. In Shaanxi, China a tuition relief program for low-income junior high school
students in rural areas increased enrollment in senior high schools by 9.7 percentage points (Liu et al. 2013). Yet,

this type of program has not always improved student achievement (Chen et al. 2013; Yi et al. 2012).
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primary school. However, it led to a small reduction in the achievement of students on track to
graduate. It also prompted parents from wealthier families to switch their children to private
schools (see also Bold, Kimenyi, Mwabu, & Sandefur 2011).

Another popular approach to reducing the direct costs of schooling is to build new
schools closer to the homes of potential students. These initiatives have increased enrollments
by reducing the time children spend commuting to school. Duflo (2001) evaluated the impact of
a large primary school construction program in Indonesia between 1974 and 1978. Each primary
school constructed per 1,000 children led to an average increase of .12 to .19 years of schooling
(depending on how the effect was estimated).®

Two types of school construction have also led to improvements in student achievement:
village-based schools and pre-schools. Burde & Linden (2013) found that the construction of
“village-based” schools (i.e., schools serving only children in the neighboring area) in Ghor,
Afghanistan in 2007 not only increased girls’ enrollment in schools by 52 percentage points; it
also improved their math and language test scores by .65 standard deviations (SDs). In fact, for
each USD 100, the program yielded a 2.11 SD effect on student achievement. Similarly,
Berlinski, Galiani, & Gertler (2009) found that construction of pre-primary schools in Argentina
between 1993 and 1999 improved the third grade Spanish and math test scores of beneficiaries

by .23 SDs.?

& Similarly, Mocan & Cannonier (2012) found that the construction and rehabilitation of basic education facilities in
Sierra Leone in 2001 increased the educational attainment of women by .5 years of schooling. Conversely, Liu,
Zhang, Luo, Rozelle, & Loyalka (2010) found that the consolidation of primary schools with low enrollment in
Shaanxi and Ningxia, China in 2001 did not harm student achievement.

® This evidence is consistent with that of Martinez, Naudeau, & Pereira (2013), who found that the construction of

community-based pre-schools in Gaza, Mozambique in 2008 improved the cognitive, fine motor, and socio-
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A promising alternative for reducing commuting costs is providing students with a means
of transportation to school. Muralidharan & Prakash (2013) found that a program in Bihar, India
that offered girls in secondary school bicycles to travel to school increased their enroliment by
30% and reduced the gender gap in enrollment by 40%. In fact, the initiative was more cost-
effective in increasing school attendance than cash transfers for families (reviewed below).

Reducing the costs of complements. Another strategy to increase school enrollments is to
lower the costs of complements to schooling. Such interventions have had positive impacts on
students who take advantage of these cost reductions. Evans, Kremer, & Ngatia (2009) found
that primary school students who received free uniforms in Busia, Kenya in 2002 were 44%
more likely to attend school and they performed .25 SDs better on math, English, and Kiswabhili
tests after one year. For each USD 100, the program yielded a .71 years increase in student
participation. Unfortunately, the authors do not report the effect of the offer of free uniforms on
student achievement.

Complementary inputs are more likely to have a positive impact when there are few or no
transaction costs to obtaining them. Ma et al. (2014) found that offering free eyeglasses to fourth

and fifth graders at school in Gansu, China in 2012 improved their math test scores by .11 SDs.

emotional skills of beneficiaries, and improved their school readiness. Bouguen, Filmer, Macours, & Naudeau
(2014), however, found that construction of pre-schools did not yield these benefits in Cambodia, where families
had enrolled pre-primary school aged students in primary when there was no available pre-school and the

introduction of pre-schools prohibited this practice.

10
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Yet, offering vouchers for free eyeglasses that families could redeem at the local county hospital
had no such effect.?

Covering the costs of complements to schooling can be budget neutral in terms of the
cost per student if the number of students per classroom is allowed to increase. Kremer, Moulin,
& Namunyu (2003) assessed the impact of an initiative in Busia and Teso, Kenya in 1995 that
covered the costs of textbooks, classroom constructions, and school uniforms. The program led
to a sharp reduction in dropout rates and an influx of new students into participating schools.*!
The authors found no evidence that the higher student-teacher ratios reduced the achievement of
already-enrolled students.

Improving school amenities. Yet another approach to increasing enrollments is to
improve amenities in schools.

Perhaps the most common initiative is to provide free meals at school. Although some
initiatives aim specifically at improving the nutrition of children (we discuss those below), others
are conceived as “food-for-education” programs. These initiatives have a mixed tracked record.
For example, Vermeersch & Kremer (2004) found that free breakfasts in pre-schools in Busia
and Teso, Kenya in 2000 increased student attendance by 30%. The program improved students’

scores on oral and written tests only in schools with experienced teachers.** Afridi (2011),

19 This evidence is consistent with that of Glewwe, Park, & Zhao (2014), who evaluated a similar initiative in
Gansu, China in 2004 and found that only 70% of the students with poor vision who were offered eyeglasses
accepted them. Doing so required scheduling an additional meeting with an optometrist.

' A similar intervention in Manicaland, Zimbabwe also reduced dropout rates (Hallfors et al. 2011).

12 Similarly, Kazianga, De Walque, & Alderman (2012) compared the effectiveness of free lunches and take-home
rations in the Sahel region of Burkina Faso in 2006. After a year, both programs increased the enrollment of

primary school students by 4 to 5 percentage points and improved math test scores.

11
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however, found that a school meals program in Madhya Pradesh, India in 2003 had no impact on
the attendance and enrollment of primary school students on average.™

Another way of improving school amenities is to build school latrines. Adukia (2014)
found that a large school-latrine-construction initiative in India in 2003 increased enrollment in
grades 1 through 5 by 12% and that of students in grades 6 through 8 by 8%. At younger ages,
girls and boys benefited from either unisex or sex-specific latrine constructions; at older ages,
however, girls only benefited from sex-specific latrines. In contrast, Oster & Thornton (2011)
found that providing free sanitary products to girls in grades 7 and 8 in Chitwan, Nepal had no
impact on their absenteeism rates. Together, these studies suggest that providing safe, private
spaces for pubescent girls is a more effective way of curbing menstruation-related absences than
improving sanitation technology.**

Building schools with “girl-friendly” facilities consistently increases enrollments, but it
does not always result in improved student achievement. Kazianga, Levy, Linden, & Sloan
(2013) found that constructing primary schools equipped with sex-specific latrines, canteens,
take-home rations, and textbooks in Burkina Faso in 2005 increased enrollments by 19
percentage points and math and French test scores by .41 SDs after two years and a half. Yet,
Dumitrescu, Levy, Orfield, & Sloan (2011) found that a similar initiative in Niger in 2008
increased enrollment by 4.3 percentage points, but had no impact on student attendance or

French and math test scores.

3 Similarly, Buttenheim, Alderman, & Friedman (2011) found little evidence that a school feeding program in Lao
PDR in 2006 improved enrollment or student achievement.
1 Freeman et al. (2012) found that improving water quality, sanitation, and hygiene in schools in Nyanza, Kenya did

not reduce student absence. Yet, some areas in this study were affected by post-election violence.

12
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Preparing children to learn at school. Another reason why children may not go to
school is that they are not well prepared (e.g., cognitively or physically). Some interventions
have sought to: (a) provide children with vital medications; (b) improve their nutrition; or (c)
improve parental practices.

Providing children with vital medications. Offering children medications against
preventable diseases is a cost-effective way to increase enrollment and attendance; however, its
impact on student achievement is mixed. Some interventions have provided deworming drugs.
For example, Miguel & Kremer (2004) found that a mass treatment of intestinal helminths (e.g.,
hookworm, roundworm, whipworm, and schistosomiasis) in primary schools in Busia, Kenya in
1998 reduced student absenteeism by one quarter. By reducing the prevalence of the helminths,
the program also reduced the absenteeism of untreated children in treated schools, as well as that
of children in neighboring schools. The program was highly cost-effective: for each USD 100, it
yielded 13.9 additional years of student participation. However, the program did not improve the
English, math, and science test scores of third through eighth graders. Yet, Grigorenko et al.
(2006) assessed a similar initiative in Bagamoyo and Kibaha, Tanzania in 1997 and found that
the offer of access to deworming drugs improved the performance of children in grades 2 to 5 on
a battery of cognitive tests, with impacts ranging from .18 to .36 SDs.

Other interventions have provided treatment for malaria, which is a major cause of child
morbidity in many low-income countries. These initiatives have not improved student
achievement. For example, Brooker & Halliday (2015) found that an intermittent screening and

treatment program for malaria for students in grades 1 through 5 in Kwale and Msambweni,

13
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Kenya in 2010 had no impact on literacy or numeracy.™ Effects on cognitive skills do not
emerge later in life either. Jukes et al. (2006) tracked the beneficiaries of a malaria prevention
treatment in Farafenni, the Gambia after 14 to 16 years and found no effects on memory,
attention, reasoning, knowledge, or language, even though the intervention resulted in an
increase of .52 years of schooling.*

Improving nutrition. There are essentially two approaches to improving the nutrition of
students from low-income families: providing them with nutrients that they often lack in their
diet or offering them free school meals.

A number of interventions have provided children with basic nutrients. Iron supplements
have generally succeeded in improving students’ cognitive skills. For example, Baumgartner et

al. (2012) compared the effects of providing iron and fatty acid supplements to primary school

1> This evidence is consistent with that of Fernando, De Silva, Carter, Mendis, & Wickremasinghe (2006), who
found that a similar program in Moneragala, Sri Lanka in 1999 had no impact on the language and reading
achievement of students in grades 1 through 5. Only Clarke et al. (2008) found that beneficiaries of a malaria
treatment in primary and secondary school in Bondo, Kenya in 2005 performed better on assessments of sustained
attention and counting sounds. Yet, beneficiaries did no better in inattentive or hyperactive-compulsive behavior or
on a social science exam.

18 These findings are consistent with those of Cutler, Fung, Kremer, Singhal, & Vogl (2007), who found that a
malaria eradication program in India in the 1950s did not lead to gains in literacy or primary school completion. An
approach that has received comparatively less attention in this body of literature is to offer incentives to schools to
provide children with vital medications. Sylvia et al. (2013) found that this approach benefited disadvantaged

students in China, but at the expense of their healthier peers.

14
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children in KwaZulu-Natal, South Africa in 2009 and found that only iron supplements improved
the number of words children could recall.’

Other nutrients have increased school participation, but not student achievement. For
example, Hamazaki et al. (2008) found that fatty acids provision in Lampung, Indonesia made
fourth through sixth graders .4 times more likely to attend school.*® Yet, Osendarp et al. (2007)
found that providing micronutrients (iron, zinc, folate, and vitamins), fatty acids, or both had no
impact on the verbal skills, memory, general intelligence, or attention of primary school students
in Jakarta, Indonesia in 2003.

Combining deworming drugs with micronutrients has improved school participation, but
it has not always improved children’s cognitive skills. Bobonis, Miguel, & Puri-Sharma (2006)
found that delivering iron supplements and deworming drugs to pre-school students in Delhi,
India in 2001 reduced student absenteeism by one fifth. For each USD 100, it increased student
participation by 2.7 years. Jinabhai et al. (2001) assessed the impact of providing deworming

drugs, iron, and/or vitamin A to primary school children in KwaZulu-Natal, South Africa in

1995. They found that deworming drugs, by themselves and jointly with vitamin A and/or iron

17 Similarly, Manger et al. (2008) found that micronutrient fortification in Ubon Ratchathani, Thailand in 2002
increased the number of words that primary school children could recall. Luo et al. (2012) also found that iron
tablets improved the math achievement of fourth graders in Shaanxi, China in 2008. The only exception has been
Rico et al. (2006), who found that providing iron, zinc, or both had no impact on cognitive performance among first
graders exposed to lead in Torre6n, Mexico in 2001. As Kleiman-Weiner et al. (2013) showed in Gansu, China the
mode of delivery of iron supplements matters. Chewable vitamins improved the math achievement of fourth
graders, but eggs (a popular alternative) did not.

18 Similarly, Mahawithanage et al. (2007) found that vitamin A provision improved the attendance of primary school

children in Moneragala, Sri Lanka in 2001.
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fortification, had impacts of similar magnitude on auditory and intellectual functions, memory,
and math achievement.™® Yet, Solon et al. (2003) found that combining micronutrients with
deworming drugs had no impact on the verbal, non-verbal, and quantitative abilities of primary
school children in Batangas, the Philippines in 1998.

The evidence on the effects of free school meals on student achievement varies widely.
Part of that variation stems from the type of food the intervention provides. Whaley et al. (2003)
compared three school feeding programs for first graders in Embu, Kenya in 1998: a vegetable
stew that was complemented with meat, another one that was served with milk, and a third one
with additional oil equivalent to the energy provided in the meat and milk versions. Children
who were offered the stew with meat outperformed all other groups in their ability to organize
perceptual detail, reason by analogy, and draw comparisons. Children assigned to the meat- and
oil-based stews outperformed their control group peers in arithmetic skills.?

Improving parenting practices. Many different initiatives have tried to help parents
support their children. Interventions that improve parent-child interactions have had positive

impacts on childhood cognitive outcomes, by themselves and when combined with other

9 There is some evidence that these interventions may positively impact achievement in the long term. Maluccio et
al. (2009) tracked individuals who were exposed to the delivery of protein-rich energy in Guatemala from 1969 to
1977 a quarter century later. They found that beneficiaries performed .25 SDs better on nonverbal cognitive
assessments.

% How school meals are delivered also matters, but it is not clear how. Adelman, Alderman, Gilligan, & Lehrer
(2008) compared an on-site school-feeding program to take-home rations offered to children of primary school age
in Pader and Lira, Uganda in 2005 and found they affected different outcomes. The caloric content of school meals
has not been found to make a difference in educational outcomes. McEwan (2013) compared meal rations with
different calories in Chile in 2001 and found that additional calories had no impact on enrollment, attendance, school

entrance age, repetition, or language and math achievement.
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treatments.”* Attanasio et al. (2014) found that weekly home visits from community members to
show mothers activities they could do with their children aged 12 to 24 months improved
children’s cognitive skills by .26 SDs and their receptive language by .22 SDs.

The educational and cognitive effects of these interventions persist over time. For
example, Walker, Chang, Powell, & Grantham-McGregor (2005) assessed the long-term effects
of a similar home visitation program that targeted the mothers of children aged 9 to 24 months in
Kingston, Jamaica from 1986 to 1989. They found that students assigned to the intervention had
higher 1Q, better vocabulary, and better verbal and reading skills 17 to 18 years after the
intervention.?

Helping parents to support their children’s learning is more difficult once children are
older. Banerji, Berry, & Shotland (2014) compared adult literacy classes for mothers of children

aged 5 to 8, training for mothers to enhance their children’s learning at home, and a combination

2! These interventions have also improved school participation. Tieffenberg, Wood, Alonso, Tossutti, & Vicente
(2000) found that a program in Buenos Aires, Argentina that trained children with asthma and epilepsy and their
parents to manage the chronic illnesses reduced student absenteeism. Similarly, Rocha & Soares (2010) found that
professional health care teams assigned to a group of families in Brazil in 1995 increased the enrollment of children
ages 10 to 17 in school almost every year for eight years.

22 Similarly, Kagitcibasi, Sunar, & Bekman (2001) compared two types of early enrichment activities for children
ages 3 and 5 in Istanbul, Turkey: a child-focused, center-based version; and a mother-centered, home-based version.
They found that both versions improved children’s cognitive skills at the end of the four years of the program. Yet,
children assigned to the mother-centered version had higher educational attainment, primary school grades, and
vocabulary scores seven years after the end of the intervention. The positive effects on children assigned to the
child-centered version had dissipated by then. Rosero & Oosterbeek (2011) compared the effects of home visits and
childcare centers on children from low-income families in Ecuador in 2006. They found that home visits improved

children’s cognitive skills and reduced mothers’ labor force participation; childcare centers had the opposite effect.
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of both treatments in Bihar and Rajasthan, India. These programs improved math scores only
modestly—.04, .05, and .07 SDs, respectively—and only the third treatment had an effect (.05
SDs) on language scores.

Most efforts to improve parental practices that have been rigorously evaluated require
considerable commitment from parents over a sustained period of time. An approach that has
received relatively little attention in developing countries is nudging parents to adopt better
practices via text messages. Mo et al. (2014) found that weekly text messages to parents in
Ningxia, China improved students’ math achievement when accompanied by monthly quiz
questions to assess parents’ understanding of the messages. Text messages by themselves had no
such effect.

Making schooling pay. Low-income families may not send their children to school
because the cost of foregoing the alternative (e.g., employing children at home or in the labor
market) seems too high. Some interventions have tried to: (a) compensate families for foregone
opportunities; (b) inform them of the long-term benefits of schooling; or (c) offer incentives to
students.

Compensating families for foregone opportunities. The most common approach to
compensating low-income parents for the opportunity cost of schooling is to offer them cash if
they enroll their children in school. Many versions of these “conditional cash transfers” or CCTs
(sometimes labeled as scholarships) have been rigorously evaluated in a wide variety of contexts.

Nearly every CCT that has been evaluated has increased student enroliment.?® Yet, the

magnitude of this impact has depended on the characteristics of the beneficiaries. CCTs have

% There is some evidence that CCTs are more effective at improving some educational outcomes than alternative

supply-side interventions. Glewwe & Olinto (2004) found that CCTs in Honduras in 2000 increased enrollment
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had especially large impacts on the enrollment of students transitioning between levels of
schooling (e.g., from primary to lower secondary school) (Schultz 2004), children of age to be
in grades with especially low enrollment rates (Maluccio & Flores 2005),? and students from the
poorest families (Galiani & McEwan 2013).%°

The magnitude of the impact of cash transfers has also depended on several features of
program design. Treatment exposure makes a difference. Behrman, Parker, & Todd (2009)
found that children who were exposed for a longer time to CCTs in Mexico from 1997 to 2003

experienced greater impacts on educational attainment.?’

rates by 1 to 2 percentage points, school attendance (conditional on enrollment) by about .8 days per month, annual
promotion rates by 2 to 4 percentage points, and reduced the dropout rate by 2 to 3 percentage points. Grants to
parent-teacher associations had no impact on these outcomes.

% In fact, for each USD 100, the program yielded .03 additional years of student participation. There have been
multiple impact evaluations of the CCT in Mexico that find positive effects (Attanasio, Meghir, & Santiago 2012;
De Janvry, Finan, Sadoulet, & Vakis 2006; Dubois & Rubio-Codina 2012; Skoufias 2001; Skoufias, Parker,
Behrman, & Pessino 2001; Todd & Wolpin 2003). CCTs have increased educational attainment in many other
contexts (Levy & Ohls 2007; Mo et al. 2013; Ravallion & Wodon 2000; Rogers, Chanturidze, & MacAuslan 2013;
Sparrow 2007).

% These findings are consistent with those of Behrman, Sengupta, & Todd (2005) in Mexico, of Attanasio,
Fitzsimmons, & Gomez (2005) in Colombia, and of Maluccio, Murphy, & Regalia (2010) in Nicaragua.

% These findings are very similar to those of Oosterbeek, Ponce, & Schady (2008) in Ecuador. Other characteristics
of beneficiaries, however, seem to be less important. For example, Behrman, Gallardo-Garcia, Parker, Todd, &
Vélez-Grajales (2012) found that the Mexican CCT, typically assessed in rural areas, also had positive impacts on
enrollment and attainment in urban areas.

%7 See also Behrman, Parker, & Todd (2011). However, Fernald, Gertler, & Neufeld (2009) found that children with
longer program exposure did not perform better on a language assessment. Perova & Vakis (2012) found suggestive

evidence that CCTs in Peru in 2006 benefited children who had been exposed to the program for a longer period of
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The schooling outcomes on which cash transfers are made conditional also matter. For
example, Barrera-Osorio, Bertrand, Linden, & Perez-Calle (2011) compared the effects of three
CCTs in Bogota, Colombia in 2005. One version transferred money to low-income parents if
their child was enrolled in school and attended 80% of the days of each month. The second
made a third of the transfer conditional on the child enrolling in the next grade. The third
provided a smaller monthly transfer, but also provided a lump sum transfer when the child
graduated from high school. All versions increased school attendance, but the second one also
increased grade promotion by 4 percentage points, and the third increased tertiary enrollment by
48.9 percentage points.

One fear about CCTs is that they might reduce the school enrollment of non-eligible
siblings of recipients. The limited available evidence indicates that this rarely occurs. For
example, Ferreira, Filmer, & Schady (2009) found that CCTs in Cambodia in which eligibility
varied substantially among siblings made recipients 20 percentage points more likely to be
enrolled in school without affecting the enrollment of ineligible siblings.?

Families’ perceptions of the conditionality of cash transfers matters. For example,

Schady & Araujo (2008) found that CCTs in Ecuador in 2003 improved enrollment in primary

time. These findings are consistent with those of Chitolina, Foguel, & Menezes-Filho (2013) in Brazil and those of
Dammert (2009) in Nicaragua.

% These findings are consistent with those of CCTs that target girls. For example, Alam, Baez, & Del Carpio (2011)
found that a CCT that targeted girls in Punjab, Pakistan in 2003 increased their enrollment in middle school by 9
percentage points at no detriment to their male siblings. CCTs targeting girls have also improved their educational
outcomes in Punjab, Pakistan (Chaudhury & Parajuli 2010) and Cambodia (Filmer & Schady 2008). In fact, Hasan
(2010) found that CCTs targeting girls in grades 6 through 8 in Punjab, Pakistan in 2003 also made boys more likely

to enroll.
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and secondary school by 3.7 percentage points even when the enrollment requirement was never
enforced.? Benhassine, Devoto, Duflo, Dupas, & Pouliquen (2013) found that “labeled cash
transfers” (i.e., not conditional on school attendance, but labeled as an education support
program) in Morocco in 2008 had roughly the same impact on attendance (about 7.3 percentage
points) as CCTs.*® However, conditionality may serve as a commitment device in the medium-
term. Baird, Mcintosh, & Ozler (2011) found that although “unconditional cash transfers”
(UCTs) targeting adolescent girls in Malawi in 2008 reduced dropout after two years, the impact
was only 43% as large as that of otherwise comparable CCTs. The authors found that the CCTs
produced a .06 SD impact on English test scores for each USD 100.%

Only one type of CCTs has improved student achievement: merit scholarships. For
example, Kremer, Miguel, & Thornton (2009) assessed a program in Busia and Teso, Kenya that
awarded a scholarship for two years to girls in grade 6 with the top scores on district exams of
English, geography/history, mathematics, science, and Swahili. The program improved the
average test scores of girls in schools assigned to the program by .19 SDs across the five

subjects. In Busia, where the program was most successful, it produced .27 additional years of

% The fact that beneficiaries thought that the conditions would be enforced, however, was crucial. Amarante,
Ferrando, & Vigorito (2011) found that CCTs in Uruguay in 2005 had no impact on school enroliment, but they
noted that only 20% of households were aware of the enrollment conditionality.

% Ambler, Aycinena, & Yang (2013), however, found that matching grants for remittances intended for, but not
conditioned on education in El Salvador in 2011 did not increase student enrollment.

%! Conditionality may have other benefits. Akresh, De Walque, & Kazianga (2013) found that in Burkina Faso,
CCTs were more effective than UCTs in improving the enroliment of children who were initially less likely to go to
school. Bursztyn & Coffman (2012) found that in Distrito Federal, Brazil parents preferred CCTs over UCTs when

they lacked mechanisms to ensure that their children attend school.
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student participation, a 1.37 SD increase in test scores, and 50 more days of teacher attendance
for each USD 100.*

There is mixed evidence on whether the impact of CCTs on children’s developmental
outcomes depends on the size of the cash transfers. Fernald, Gertler, & Neufeld (2008) found
that doubling the size of a cash transfer in Mexico in 1998 improved children’s cognitive
development and receptive language.®® Yet, Macours, Schady, & Vakis (2012) compared two
CCTs of different amounts in Nicaragua in 2005 and found that children in families assigned to
receive the larger transfers did not have better development outcomes than those assigned to
receive the smaller transfers.

Informing families of the long-term benefits of schooling. Some low-income parents do
not enroll their children in school because they underestimate the economic returns to

education.®® Informing low-income families about the economic returns to schooling has

%2 This evidence is consistent with that of Barrera-Osorio & Filmer (forthcoming), who compared need- and merit-
based scholarships in Cambodia in 2008 and found that both increased enrollment and attendance, but only the latter
had an effect on math achievement and memory (by .17 SDs and .14 SDs, respectively). Conventional CCTs have
been less successful in improving student achievement. For example, Filmer & Schady (2014) found that CCTs in
Cambodia in 2006 improved school enrollment and attendance, but cash recipients did no better on math and
vocabulary tests. This evidence is consistent with that of Baez & Camacho (2011) in Colombia. However, regular
CCTs may impact student achievement over the long run. For example, Barham, Macours, & Maluccio (2014)
found that a CCT in Nicaragua improved the reading, spelling, word identification, math fluency and problems, and
vocabulary of boys who were 9 to 12 years old at the start of the program (in 2000) 10 years later (in 2010).

% See also Manley, Fernald, & Gertler (2015).

% The traditional way in which governments have tried to influence the schooling decisions of these families is by
raising the number of compulsory years of education. This approach has increased educational attainment. For

example, Fang, Eggleston, Rizzo, Rozelle, & Zeckhauser (2012) found that extending the number of years of
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increased both attainment and achievement. For example, Jensen (2010) found that providing
boys in eighth grade in the Dominican Republic in 2001 with information about the wages of
adults with different levels of education resulted in an average increase of .20 to .35 more years
of completed schooling. For each USD 100, the program yielded 3.1 additional years of student
participation.®

What and how information is delivered matters. Nguyen (2009) found that asking
teachers to convey to parents and their children the economic returns to schooling in Madagascar
in 2007 improved student attendance by 3.5 percentage points and test scores in math, French,
and Malagasy by .20 SDs. For each USD 100, this program yielded a 118.34 SD effect on test
scores and 20.7 years of student participation. However, asking a “role model” of poor
background to share his/her educational experience and achievements had an impact on poor
children's test scores, but asking a role model of rich background had no effect.

Providing information about economic returns has had unintended consequences in some
settings. Loyalka et al. (2013) found that asking teachers in Hebei and Shaanxi, China to deliver
a lesson to their seventh graders about the economic returns to schooling and the availability and
cost of high schools had no effect on dropout rates, math achievement, or students’ plans to go to

high school. However, combining this lesson with three additional lessons about China’s

mandatory tuition-free education from six to nine in 1968 increased the attainment of Chinese children by .8 years of
schooling. Similarly, Spohr (2003), found that the same law increased the attainment of males and females in
Taiwan by .40 and .25 years of schooling, respectively. Yet, these papers cannot tease out whether the effects are
caused by the part of the reform that extended compulsory schooling or by the part that made the compulsory years
tuition-free.

% Similarly, Jensen (2012) found that recruiting for the business processing industry in India in 2003 increased the

enrollment of girls ages 6 to 17 by 5 percentage points.
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economy, and strategies for identifying career interests and navigating China’s education system
resulted in a 2 percentage point increase in the student dropout rate and reduced math
achievement by .14 SDs. The authors speculated that providing information about the relatively
high wages for unskilled labor may have dissuaded students from going to high school.*

Offering incentives to students. Many students have a hard time seeing how behaving
and/or doing well in school will pay off. One policy response has been to offer students
incentives to perform better in school.

Interventions that reward students for obtaining a minimum score on an exam have
generally not succeeded in raising student achievement. For example, Angrist & Lavy (2009)
found that offering cash to students for passing the national high school exit exam in Israel in
2000 had no effect on the average passing rates of students. Interventions that reward students
for their scores (i.e., so that students’ rewards are proportional to their performance) have fared
better. For example, Sharma (2010) found that offering cash to eighth graders in Nepal in 2009
based on their average grades in nine compulsory subjects improved their average aggregate
scores by .09 SDs.*

The design of incentives matters. For example, Li, Han, Zhang, & Rozelle (2014) found

that providing cash rewards to the parents of primary school students in Beijing, China that made

% In a related intervention, Dinkelman & Martinez (2013) found that providing low-income eighth graders with
information about how to finance higher education in Chile in 2009 reduced student absenteeism in primary school
by 8 to 10 percentage points, and increased enrollment in college preparatory secondary schools by 6 percentage
points. However, providing this information to parents had no effects.

%7 Different rewards may appeal to different types of students. For example, Berry (2014) found that in Gurgaon,
India non-cash incentives were more effective for low-achieving students, whereas cash incentives were more

effective for high performers.
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the greatest improvement in school grades had no impact on students’ test scores. Yet, offering
an additional reward to a high-achieving student for serving as a peer tutor improved math and
reading test scores by .14 SDs. They also found that calling parents to explain the intervention to
them (in addition to the cash incentives and peer tutoring) improved math and reading
achievement by .2 SDs.*®

Cash incentives for students based on measures of academic performance may elicit
dysfunctional responses. Behrman, Parker, Todd, & Wolpin (2015) found that providing
Mexican high school students with cash incentives for reaching minimum scores on a math exam
led between 8.4 and 14.9% of students to cheat in the first year of the experiment, and the
percentage increased in each of the next two years.

Improving access to better schools. Even if parents understand the potential value of
schooling, they may choose not to enroll their children if they perceive the quality of their local
schools to be too low to yield benefits. To address this problem, several interventions have tried
to: (a) provide families with information about the quality of available schools; or (b) expand
schooling options for these families.

Providing information about school quality. Some argue that providing parents with
information about the performance of schools can help them make better decisions about where
to send their children to school, and demand improvements in their schools. The modest amount

of evidence bearing on this hypothesis is encouraging.

* This evidence is consistent with that of Blimpo (2014), who found that providing cash incentives for individual
students in Benin in 2008 improved the average aggregate test scores in seven subjects by .29 SDs, offering the
incentives to teams of students improved test scores by .27 SDs, and making teams compete for the incentives
improved test scores by .34 SDs. Although the impacts of the different treatments varied, the author could not rule

out the possibility that they are all equally effective.
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Andrabi, Das, & Khwaja (2009) provided parents (and schools) in Punjab, Pakistan in
2004 with a report card that displayed the test scores of their own children and the average scores
of students in all schools in each village. As a result, children’s test scores in English, math, and
Urdu improved by an average of .11 SDs. The gain persisted for two years after the intervention.
Much of this improvement was driven by a .31 SD increase in the test scores of students’
enrolled in private schools. Student test scores in public schools also improved, albeit only by
.10 SDs. These findings suggest that information spurs competition among private schools and
also enables parents to demand changes in public schools.*®

Expanding schooling options. A number of interventions have tried to make private

schools more accessible to children from low-income families. In some countries, all public

¥ As Mizala & Urquiola (2013) contend, however, a school’s average test score is a poor indicator of their quality;
schools with more students from low-income families may have low average scores even if they are improving the
achievement of their students. Thus, they assessed whether schools that were identified as being among the top 25%
within a group of schools serving students of similar socio-economic status in Chile in 2002 improved educational
outcomes. They found no impact of this policy on school enrollment. Yet, this study is problematic for at least two
reasons. First, unlike the one in Pakistan, it did not compare responses across educational markets with different
levels of information, but rather schools within a market with the same level of information. Second, and perhaps
more importantly, schools that rank in the top 25% also received a monetary bonus, so this study estimated the effect
of information and bonuses rather than the effect of information alone. Other studies on this subject are also
problematic. For example, Camargo, Camelo, Firpo, & Ponczek (2011) found that a reform in 2006 that disclosed
the average scores of the college entrance exam of high schools with more than 10 students improved the
performance of private schools by .2 to .6 SDs, but did not affect the performance of public schools. However, it
has been widely documented that schools with too few students have noisier average test scores (Kane & Staiger
2001, 2002), which is probably why the minimum threshold of students was instituted in the first place. This makes

the effects difficult to interpret.
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school students are eligible to receive vouchers. These are known as “universal” voucher
systems.*’ In other countries, only low-income families are eligible. These are known as
“targeted” voucher systems.

In some contexts, targeted vouchers have had positive short- and medium-term impacts.
For example, Angrist, Bettinger, Bloom, King, & Kremer (2002) found that a voucher program
in Colombia in 1991 had no impact on enrollment in secondary school, but it increased the
attainment of students assigned to vouchers by .10 years of schooling and their test scores on
math, reading, and writing by .20 SDs after three years. Angrist, Bettinger, & Kremer (2006)
found that the voucher offer increased the probability that youths from low-income families
graduated from secondary school by 6 to 7 percentage points, and it improved their performance

on college entrance exams.*

0 Hsieh & Urquiola (2006) found that a universal voucher system in Chile, in place since 1981, which provided all
families with children with the same valued vouchers had no effect on test scores, repetition rates, or years of
schooling. This system increased school segregation by income, with low-income students concentrated in different
schools than those serving students from higher-income families. Contreras (2001) found that students who were
more likely to attend private, voucher-accepting schools in Chile because they had more such schools in their
neighborhood performed better on standardized scores. However, school density is likely to be influenced by the
intensity of families’ interest in school quality.

! Bettinger, Kremer, & Saavedra (2010) report that, among voucher applicants to vocational schools, students who
were offered a voucher were less likely to attend an academic secondary school than those not offered a voucher and
consequently had lower-achieving peers. Yet, the students offered vouchers had better educational outcomes. This
suggests that improved peer groups was not the only mechanism through which vouchers resulted in improved

academic performance.
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These findings are encouraging.”> However, it is possible that the initiative influenced
the achievement of students other than those who used vouchers to switch to private schools.
One plausible mechanism is that public school students who switched to private schools may
have reduced peer group quality both in the public schools they left and in the private schools to
which they moved.

Muralidharan & Sundararaman (2015) designed an experiment in Andhra Pradesh, India
in 2008 to address both of these concerns. First, they invited students attending public schools in
a number of villages to apply for vouchers to attend private schools (we call these students
“voucher applicants”). Then, they randomly selected some of those villages to be those in which
some applicants would be awarded vouchers for private schooling (we call these villages
“voucher villages”). In voucher villages, a random subset of voucher applicants was awarded
vouchers. This two-stage lottery allowed the authors to examine the impact of the vouchers on
lottery winners as well as the potential spillover effects of the program on non-applicants in
public schools and on students who were already in private schools at the start of the experiment.

Muralidharan and Sundararaman assessed the skills of students in participating villages
two and four years after the start of the experiment. They found that voucher winners in voucher

villages performed about the same in Telugu and math as voucher applicants in non-voucher

*2 These findings are also consistent with those of other studies that sought to increase student choice. For example,
Lavy (2010) found that a program that ended forced busing and allowed students greater choice among secondary
schools in Tel Aviv, Israel in 1994 significantly reduced dropout rates and increased the cognitive achievement of
high school students after six years. As Wong, Luo, Zhang, & Rozelle (2013) found in Henan, China, the quality of
the schools where the vouchers can be redeemed is crucial in understanding why some vouchers have impacts and
others do not. The authors found that vouchers for pre-school attendance improved attendance by 20 percentage

points, but had no impact on school readiness. They attributed these results to the poor quality of pre-schools.
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villages. However, after four years, students in the first group performed .12 SDs better in
English and .55 SDs better in Hindi (a subject taught only at private schools) than students in the
second group. Importantly, this improvement did not occur at the expense of non-applicants or
lottery losers in public schools, or of non-applicants who already attended private schools. Since
the cost of schooling in the private schools was considerably less than the cost of public
schooling (because teacher salaries were much lower), the authors contend that this voucher
system was a cost-efficient way to improve the schooling of children from low-income families.

An alternative approach to vouchers is to offer per-student subsidies to private schools
that serve low-income students without charging tuition or fees. In Pakistan, the only developing
country where these initiatives have been rigorously evaluated, they have had promising results.
For example, Barrera-Osorio et al. (2013) found that per-student subsidies to private primary
schools in Sindh, Pakistan in 2009 increased enrollment by 30 percentage points and language
and math test scores by .67 SDs.*?

However, the success of per-student subsidies may depend on the level of capacity to set
up and maintain private schools. Alderman, Kim, & Orazem (2003) compared two programs in
Balochistan, Pakistan that invited local associations in urban and rural areas to set up their own
private schools and paid them per girl enrolled. The program in urban areas increased girls’

enrollment, but the one in rural areas did not. The authors speculated that this was because urban

*% Similarly, Barrera-Osorio & Raju (forthcoming) found that accountability-based per-student subsidies in Punjab,
Pakistan increased enrollment by 59 percent. An approach that has received far less attention in developing
countries is the creation of excellent schools for disadvantaged students. Loyalka, Wei, & Zhong (2015) found that
building two “elite” secondary schools in Ningxia, China in 2003 and 2006 increased college attendance by 8.6 to

14.4 percentage points, depending on how the effect was estimated.
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areas had more out-of-school children not served by public schools, a better local pool of
teachers, and more adults with the knowledge needed to manage private schools successfully.
Improving the Supply of Education

Increasing the quantity or quality of resources. Children from low-income families
typically live in homes and attend schools with few educational resources. Many interventions
have: (a) increased resources at school; (b) increased resources at students’ homes; or (c)
expanded instructional time.

Increasing resources at school. A number of interventions have provided schools with
teaching inputs, such as textbooks, libraries, or flipcharts. These inputs have not improved
student achievement for two reasons: sometimes, they are not used; and other times, they are
used but they do not markedly alter children’s daily experiences at school.

The case of textbooks illustrates the first reason. Glewwe, Kremer, & Moulin (2009)
found that providing free official textbooks in English, math, and science to students in grades 3
through 8 in Busia and Teso, Kenya in 1995 had no impact on English, math, or science test
scores on average. The authors explain that most students could not read the books because they
were written in English, most students’ third language.**

The case of flipcharts illustrates the second reason additional resources did not produce
greater student achievement. Glewwe, Kremer, Moulin, & Zitzewitz (2004) found that providing
flipcharts to primary schools in Busia and Teso, Kenya in 1998 (charts for science, health, and

math; a teacher’s guide for science; and a map for geography) had no impact on eighth grade test

* Similarly, Sabarwal, Evans, & Marshak (2013) found that providing free textbooks to government, government-
assisted, and community primary schools in Sierra Leone in 2008 had no impact on enrollment, attendance, or
achievement. Yet, these results are explained by the actions of school principals who, fearing a shortage of

textbooks in the future, stored the textbooks instead of giving them to students.
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scores. This occurred even though 98% of teachers knew that their school had received
flipcharts, 91% said they had used them, and 92% reported that they were useful. A likely
explanation is that teachers lacked the knowledge of how to use these resources to improve
instruction and thereby to change students’ experiences in school.*

This problem also emerges in recent initiatives that provide schools with desktop
computers or laptops. Barrera-Osorio & Linden (2009) found that installing refurbished
computers in public schools and encouraging teachers to use them to teach reading in Colombia
in 2002 had no impact on students’ Spanish or math test scores.*® The reason was that teachers
of core subjects did not integrate them into their classroom instruction. Cristia, Ibarraran, Cueto,
Santiago, & Severin (2012) found the same pattern of results from an initiative that provided free
laptops with 39 educational applications and 200 e-books to students in rural regions of Peru.

An alternative to providing schools with specific inputs, which they may not know how
to use, is to offer funds that schools may use to purchase whatever inputs they feel they need.
Interestingly, however, Das et al. (2013) found that school grants in Andhra Pradesh, India and
Zambia had a positive impact on student outcomes when they were unexpected, but had no
impact when they were expected. In India, school grants that were announced late in the school
year improved language and math scores by .08 and .09 SDs, respectively, but had no impact in

the following year, when they were expected. In Zambia, well-publicized grants in 2001 had no

*® The pressure to use resources may take away from regular instruction. Borkum, He, & Linden (2013) found that
equipping schools with libraries and having librarians provide reading-focused activities in Bangalore, India in 2007
had no impact on students’ scores on a language test. In fact, a version of the program in which schools did not
house the libraries, but had librarians visit schools reduced test scores.

“® This evidence is consistent with that of Angrist & Lavy (2002), who found that the installation of computers in

primary and lower secondary schools in Israel in 1994 did not improve test scores.
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impact on student achievement, but discretionary district-level funding, which is harder to
predict, improved English and math test scores by .10 SDs. A clue to the explanation for this
puzzling pattern is that in both settings parents responded to grants that were anticipated by
reducing their own expenditures on education. Thus, these increases in public funds did not
markedly increase the total resources devoted to children’s education.*’

Increasing resources at home. Many children in developing countries lack basic
educational resources at home. To stimulate their learning at school, several interventions have
provided children with resources they can take home—typically, desktop computers or laptops.
These initiatives have not improved student achievement. For example, Malamud & Pop-
Eleches (2011) found that low-income students aged 7 to 19 in Romania who were offered

vouchers to purchase personal computers in 2004 performed worse in math, English, and

*" Bjorkman (2007) studied how funds for schools in different districts of Uganda affected student achievement.

She took advantage of variation across districts in newspaper penetration, and consequently, in the potential impact
of a newspaper campaign aimed at preventing substitution of public funds for private funds. She found that students
in districts exposed to the information campaign (and hence to the grant program) scored .40 SDs higher on a test
that covered math, English, science, and social studies. However, before the intervention, student achievement in
districts with high newspaper penetration may not have increased at the same rate as in districts with low newspaper
penetration. An alternative to school grants that has received less attention is the introduction of school-based
savings accounts. Karlan & Linden (2013) compared two variations of this approach in Busoga, Uganda in 20009.
The first version set up savings accounts for students at their school and gave them back the money in cash they had
deposited at the end of each trimester, in time for purchasing school supplies. The second version gave them back
the money in vouchers, so that their parents could only use it to buy school supplies. They found the first version
improved students’ test scores in grammar and reading, but only when it was combined with a program that
informed parents about how they could support their children’s education. The second version had no effect on any

educational outcomes.
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Romanian by .25, .33, and .30 SDs, respectively, although they increased their computer skills
and performed better on a test of intelligence. The apparent explanation is that students offered a
voucher reported spending more time playing computer games and less time reading and doing
homework.*

Expanding instructional time. In many low-income countries, the average student
attends schools for only half the day (about four hours). In response to concerns that this may
not provide enough time for children to master critical skills, many developing countries have
lengthened their school days. Typically, they have accompanied this with an increase in material
resources. Studies of these combined initiatives typically find that they produced small
improvements in student achievement.

To our knowledge, there is only one study of the consequences of simply increasing

instructional time.*® Orkin (2013) found that lengthening the school day from four to six hours

“8 Similarly, Beuermann, Cristia, Cruz-Aguayo, Cueto, & Malamud (2013) found that providing students in Lima,
Peru with laptops in 2011 did not improve their performance on general personal computer and Internet skills, even
thought it did improve their performance by .88 SDs on an assessment of proficiency in handling the specially-
designed laptop they were given. This policy also made children less likely to read books, stories, or magazines.
There was little evidence of spillover effects on general skills, even though friends of students assigned to receive a
laptop performed better on the assessment measuring how to handle that special laptop.

*° Bellei (2009) evaluated the full school day program in Chile in 1996 and found that every 10% increase in the
number of hours per day improved the Spanish and math test scores of tenth graders by .02 and .03 SDs,
respectively. Yet, this reform was accompanied by a one-time investment in school facilities (to construct or renew
classrooms, cafeteria, bathrooms, etc.) and a permanent increase in the amount of the public per-student subsidy.
Similarly, Lavy (2012) found that every 10% expansion in the hours devoted to English, math, and science per week
in Israel in 2004 improved the test scores of fifth graders in these subjects by .03 SDs. Yet, this increase was

accompanied by a change in funding formulas that altered school budgets. Agliero & Beleche (2013) found that
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in Ethiopia in 2005 resulted in first through third graders being 2.17 to 2.74 times more likely to
be proficient in math and 3.51 to 4.18 times more likely to be proficient in writing, but had no
impact on their writing proficiency.

Addressing students’ individual learning needs. Teachers in many low- and middle-
income countries struggle to meet the individual learning needs of heterogeneous student
populations. Several interventions have tried to: (a) help teachers personalize instruction; (b)
provide additional help to struggling students; or (c) use technology to facilitate students learning
at their own pace.

Helping teachers personalize instruction. A common strategy to enable teachers to cater
to students’ individual needs is to reduce the number of students per classroom. A number of
countries have done this, often by imposing a maximum class size rule. Evaluating the impact of
these rules, however, has been difficult because responses by principals, teachers, and parents
create differences between the characteristics of students in small and larger classes.” These

responses render invalid the common strategy of estimating the impact of class size by

every 10 additional days in school in Mexico in 2005-2007 improved the math achievement of students in grades 4
and 5 by .04 and .05 SDs, respectively. Yet, their estimation relies on arbitrary variation in testing dates, which does
not allow teachers to plan to use their time differently.

%0 For example, Urquiola & Verhoogen (2009) showed that a maximum class size rule in Chile led to two important
responses: high-income parents of children who were assigned to a large class moved them to another school, and
principals of private schools manipulated admissions to avoid triggering class size reductions that would necessitate

hiring additional teachers.
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comparing the performances of students in classrooms just below and just above the maximum
class size.”

The best available evidence is that class size reductions in developing countries are
effective only when initial class sizes are very large, the reductions radically change the number
of students in the classroom, and students are tracked by their initial achievement. Duflo, Dupas,
& Kremer (2011) compared two interventions in Western Province, Kenya in 2005. One offered
funds to primary schools to split their first grade class into two sections and hire a teacher on a
contractual basis to teach the extra section. The second did the same, but also required schools
to assign students to classes based on their prior achievement. On average, class size reductions
lowered the average number of students per class from 91 to 44 students in non-tracking schools
and from 89 to 42 students in tracking schools. After 18 months, math and literacy test scores
were .14 SDs higher in tracking than in non-tracking schools. In fact, the combination of smaller
classes and tracking raised the scores of students of all initial achievement levels. This
intervention yielded a 34.56 SD effect for each USD 100 when the authors accounted for the
baseline characteristics of the treatment and control groups.

Tracking students across schools has had different consequences than tracking them to
different classes within schools. In some developing countries, students are assigned to
secondary schools based on their performance at the end of primary school. For example, Pop-
Eleches & Urquiola (2013) found that a rule in Romania that allows students to choose their

secondary school based on their performance on a nationwide exam improved the performance

%! Two papers that meet our search criteria used this strategy (Asadullah 2005; Urquiola 2006). As Chin (2005)
showed in the case of India, an alternative is to compare students in different cohorts and states. Yet, in the reform

she evaluated, due to misallocation of teachers, class sizes were ultimately not reduced.
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of students right above a pre-determined cutoff by .02 to .10 SDs.>? This policy, however, also
had unintended consequences. Teachers with higher certification credentials gravitated to better-
ranked schools. Parents reduced their effort (e.g., helping students with their homework) when
their children were admitted to a better school. And finally, children who were admitted to a
better school by a small margin perceived themselves as weak and marginalized.>*

Another approach to helping teachers personalize instruction is to give them feedback on
their students’” achievement. Existing evidence suggests that simply providing teachers with
diagnostics is not effective. For example, Muralidharan & Sundararaman (2010) found that
providing teachers in grades 1 through 5 in Andhra Pradesh, India in 2005 with the results of
diagnostic tests increased teacher effort, but did not improve the achievement of their students.

Feedback for teachers only improves student achievement when it is accompanied by
initiatives that build teachers’ capacity or make their jobs more manageable. For example,
Duflo, Berry, Mukerji, & Shotland (2015) found that simply replacing high stakes exams with
more frequent evaluation of students by teachers had no impact on the achievement of students

in grades 1 through 8 in Haryana, India in 2012. Yet, assessing students’ skills at the start of the

%2 This evidence is consistent with that of De Hoop (2010), who found that students assigned to better-ranked
schools in Malawi increased progression to the second year of secondary school by 50%, without a reduction in
student achievement. Similarly, Jackson (2010) found that students assigned to better-ranked schools in Trinidad
and Tobago performed better on secondary school exit exams. As Jackson (2013) showed, much of the benefit
derived from these schools is from interacting with high-achieving peers. Yet, the dimension along which students
are tracked across schools matters. Jackson (2012) found that, on average, students assigned to single-sex schools in
Trinidad and Tobago perform no better on their tenth grade exams.

%3 A related, but different policy that aims to help teachers personalize instruction is grade retention. To our
knowledge, there is only one rigorous evaluation of this type of policy. Chen, Liu, Zhang, Shi, & Rozelle (2010)

found that a grade retention policy in Shaanxi, China had no impact on Chinese language scores.
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year and setting aside a portion of the school day to group and teach students according to their
ability level improved the achievement of students in grades 1 through 5 in oral and written
Hindi by .15 and .14 SDs, respectively.>*

Providing additional help to students. Another way to address students’ needs is to offer
additional support to low-achieving students. Banerjee, Cole, Duflo, & Linden (2007) assessed
the effect of hiring young female high school graduates in Mumbai, India in 2001 to take low-
achieving students in grades 3 and 4 out of class for two hours during the school day and provide
them with remedial instruction using a highly structured curriculum. The program increased
math and language test scores by .14 SDs after the first year, and by .28 SDs after the second
year. For every USD 100, the program yielded a 3.05 SD effect after the first year.>

Some interventions provide students with a mix of academic and non-academic support.
These programs have been difficult to implement. For example, Cabezas, Cuesta, & Gallego
(2011) assessed a three-month program in Gran Santiago and Bio Bio, Chile in which fourth

graders met 15 times with college volunteers who read them age-appropriate texts. On average,

> Similarly, Piper & Korda (2011) found that a program with four components in Liberia in 2008 had a positive
impact on seven positive literacy outcomes ranging from .39 to 1.23 SDs. The components included assessing the
reading proficiency of students in grades 2 and 3 in Liberia in 2008, training teachers on how to assess student
performance, providing them with pedagogical support and books, and providing parents and the community with
student report cards.

*® This evidence is consistent with that of Lavy & Schlosser (2005), who found that a short-term remedial education
program that provided additional instruction to underperforming secondary school students in Israel in 1999 raised
the school mean matriculation rate. Duc & Baulch (2012) used the enrollment of a child’s peers in extra classes in
Vietnam to estimate the effect of that child’s attending extra classes. They found that the number of hours students
spent in extra classes had no impact on mathematics and vocabulary assessments. Yet, the enrollment of peers in

extra classes is likely to directly influence achievement.
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the program did not improve the cognitive skills of the students. One reason may be that
volunteer turnover was high in Gran Santiago.>®

Using technology to facilitate students learning at their own pace. Instead of asking
teachers to cater to students’ individual needs, some initiatives have experimented with
computer-assisted learning (CAL). These are (typically, game-based) computer programs that
include exercises focusing on basic skills required by the official curricula.

These programs have generally improved student achievement. For example, Banerjee et
al. (2007) assessed a program that provided children in grade 4 with two hours of shared
computer time per week (one hour during class time and one hour either before or after school)
to interact with game-based CAL software focused on the basic competencies of the official
math curriculum in Gujarat, India in 2002. The program improved math achievement by .35 SDs
after one year and .47 SDs after two years. For every USD 100, the program yielded a 1.54 SD
effect after two years.”’

These programs are most effective when they are a complement to, rather than a
substitute for conventional classroom instruction. Linden (2008) compared two versions of the

CAL program discussed above in Gujarat, India in 2004: an out-of-school time version, which

% Similarly, Huan et al. (2014) found that providing school counseling to seventh and eighth graders in Shaanxi,
China in 2013 reduced dropout rates by 25% after six months, but it had no impact on dropout rates after a year. In
part, this seemed to be because students found counseling more important and interesting after six months than at the
end of the year.

%" The benefits of some programs persist over time. For example, Lai et al. (2013) found that a game-based CAL
program for math held outside of regular school hours in Shaanxi, China in 2011 improved the math test scores of
third and fifth graders by .12 SDs after six months. Mo et al. (2014) then found that after a year and a half of being

implemented, the program improved the math scores of third and fifth graders by .25 and .26 SDs, respectively.
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took place either before or after school, and a pull-out program, which took place for two hours
during school. The first version improved students’ math test scores by .28 SDs. The second
version, however, reduced achievement by .57 SDs from what it would have been in the absence
of the program.*®

In other settings, these programs have been found effective when implemented during
time allotted to computer class. For example, Mo et al. (2014) assessed use of game-based CAL
software for math in Shaanxi, China in 2011. The initiative entailed two 40-minute instructor-
supervised sessions per week, in which two students shared one computer. Participation was
compulsory and instructors took attendance regularly. The program improved the math test
scores of third and fifth graders by .16 SDs.

These programs can be combined with provision of laptops, which by themselves have
had no impact on student achievement. Mo et al. (2013) assessed a program in Beijing, China in
2011 that provided third grade migrant students with free laptops on which three tutoring
programs were installed: a commercial, game-based, math CAL program, a similar program for
Chinese, and a math CAL program devised by the research team jointly with experts. The

researchers trained students and their parents to interact with the computer, so that parents could

%8 This evidence is consistent with that of Lai, Luo, Zhang, Huang, & Rozelle (forthcoming), who found that a
game-based CAL program in Beijing, China in 2010 that included two 40-minute sessions per week during lunch
break or after school improved the math test scores of third graders by .14 SDs. Similarly, Lai et al. (2012) found
that a game-based CAL program for Mandarin held outside of regular school hours in Qinghai, China in 2011
improved the test scores of third graders in Mandarin and math by .14 to .20 SDs and .22 to .23 SDs, respectively.
Yang et al. (2013) found that girls and boys benefited equally from three programs in Beijing, Shaanxi, and Qinghai,
China. Yet, when Huang et al. (2014) considered two more programs, they found some evidence that boys benefited

more from CAL programs for Chinese than girls.
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supervise children at home. The program improved students’ computer skills by .33 SDs and
math test scores by .17 SDs.*

Increasing teacher and/or principal effort. In some developing countries, teachers are
often absent from school; when they are in school, they are not always teaching or preparing
classes; and when they are teaching, they devote too much time to non-instructional tasks. In
response to these problems, a number of interventions have: (a) increased the role of parents and
communities in school management; (b) offered incentives to teachers and principals; and (c)
hired teachers on fixed-term, renewable contracts.

Increasing the role of parents and communities in school management. Many
interventions have tried to involve parents and community members in monitoring teacher and
principal performance and managing schools. The rationale behind most of these initiatives is
twofold. First, parents and communities have a clear incentive to make schools work. Second,
parents and communities may also understand the needs of their schools better than national or
regional authorities.

The least intrusive of these interventions provide information to communities about
opportunities to get involved. Evaluations indicate that more information does not consistently
translate into greater involvement. For example, Banerjee, Banerji, Duflo, Glennerster, &
Khemani (2010) found that providing information to communities in Uttar Pradesh, India in

2005 about the existence of village education councils, their membership, resources, and roles

% CAL programs have also been useful complements to programs that donate computers to schools. Carrillo,
Onofa, & Ponce (2011) assessed a program in Guayaquil, Ecuador in 2007 that donated four computers to primary
schools, installed on those computers a CAL program for math and language, trained teachers and principals on
computing skills and the software, and engaged parents at various stages. They found that the program improved

the math achievement of third through fifth graders by .38 SDs after two years, but had no impact on language skills.
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did not increase the involvement of parents, local authorities, and teachers in public schools, and
did not reduce student and teacher absenteeism. Combining this information with training for
community members about how to administer a testing tool for children had similar results.®

Similar interventions have affected intermediate outcomes, but have had only small and
isolated effects on student achievement. Pandey, Goyal, & Sundararaman (2009) assessed the
impact of providing information to communities on their oversight roles in schools and education
services in Karnataka, Madhya Pradesh, and Uttar Pradesh, India in 2006. The intervention
increased teacher attendance by 7 percentage points in Uttar Pradesh, but on average it had no
effect in Madhya Pradesh. It had no effect on teacher activity (i.e., whether the teacher was
teaching) in Uttar Pradesh, but it increased teacher activity in Madhya Pradesh by 9 percentage
points. The intervention produced small improvements (from .03 to .08 SDs) only on some sub-
tests of math and reading for some grades, and did not do so consistently across sites.®*

A more intrusive approach is to provide schools with monetary grants that community
members play a role in administering. The effect of these interventions has depended on the pre-

existing level of community capacity. For example, Beasley & Huillery (2015) found that

% As Barr, Mugisha, Serneels, & Zeitlin (2012) have shown in Uganda, one reason why more information does not
always lead to more participation is because of coordination problems. They found that an intervention that trained
and supported members of management committees of primary schools to administer a report card with information
on school performance had no effect on student or teacher absenteeism, or on student test scores. However, a
similar intervention in which the members of these committees were engaged in a dialogue to design their own
monitoring instrument reduced student and teacher absenteeism and improved test scores.

% Similarly, Reinikka & Svensson (2011) found that in 1997, when the government of Uganda began publishing
information about the amounts of funds for education transferred to districts in national newspapers, enrollment in

primary school increased. However, they found small effects on test scores.
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providing monetary grants to primary schools in Tahoua and Zinder, Niger in 2007 increased
parental participation and student enrollment in the early grades. However, teacher absenteeism
increased, and there was no impact on student achievement. The authors concluded that parents
lacked the authority and capacity to use the additional funds to improve school quality.®?
School grants seem to be most effective when they are combined with interventions that
build the capacity of communities. For example, Pradhan et al. (2014) compared the impact of
seven variations of a school grants program in Indonesia in 2007: grants by themselves; grants
combined with training on planning, budgeting, and management; grants combined with
guidelines for school committee elections and roles; grants combined with joint planning
meetings between school committees and village councils; and combinations of the last three
variations. They found that grants combined with joint planning meetings improved language
test scores by .17 SDs. For each USD 100, this intervention yielded a 34.62 SD effect. When

the grants were also combined with guidelines for school committee elections, they improved

%2 This evidence is consistent with that of Gertler, Patrinos, & Rubio-Codina (2012), who found that providing
monetary grants to parent associations that they could use for infrastructure or materials for schools in Mexico in
1996 reduced grade failure by 7.4% and grade repetition by 5.5% in grades 1 to 3. However, the program had no
effects on extremely poor communities. Similarly, Blimpo & Evans (2011) found that a program that combined
school grants with school management training for principals, teachers, and community members in primary schools
in the Gambia reduced student absenteeism by 21% and teacher absenteeism by 23%. However, it had no impact on
average math and English test scores after three years. Finally, Carneiro, Koussihouedé, Lahire, Meghir, &
Mommaerts (2015) found that a school grants program in Senegal in 2010 had a positive effects on the oral
proficiency of female third graders. Yet, the effects were driven by schools in the south of the country, which spent

the funds on human resources improvements rather than school materials.
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language test scores by .23 SDs. For each USD 100, this intervention yielded a 13.34 SD effect.
On average, no intervention improved math achievement.®®

Offering incentives to teachers and/or principals. The evidence from impact evaluations
of initiatives that provide additional compensation to educators indicates that it is not the size,
but the structure of compensation that matters. Even small pay increases can improve teacher
effort and student achievement when made conditional on desired and attainable outcomes.

There are very few evaluations of unconditional pay increases that meet our inclusion
criteria. One that does was conducted by de Ree, Muralidharan, Pradhan, & Rogers (2015).
They assessed the impact of permanently doubling the base pay of teachers in 120 randomly
selected primary and junior secondary public schools in Indonesia in 2009. They found that,
after two and three years, the doubling in pay led to no improvements in teacher effort or student
learning outcomes.®*

There are two types of conditional pay increases that have been rigorously evaluated:
those that reward teachers for additional effort and those that reward them for improving the

performance of their students on standardized tests. Several interventions have offered cash or

% This evidence is consistent with that of Lassibille, Tan, Jesse, & Nguyen (2010), who found that the
implementation of tools to streamline and tighten the workflow process of all actors across the service delivery chain
in Madagascar in 2005 improved school attendance and reduced repetition, but on average, did not improve student
achievement on French, math, and Malagasy. The impact of the reform did not vary by teacher type (i.e., regular v.
contract teachers) (Glewwe & Maiga 2011).

% In contrast, Menezes-Filho & Pazello (2007) found that increases in the relative salaries of public school teachers
in Brazil in 1998 improved student achievement on the national exam of Portuguese, math, and science. However,
as the authors discuss, their estimation relies on the assumption that unobserved differences in proficiency across

systems within municipalities are constant over time.
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in-kind rewards to teachers for regular attendance. The results indicate that these programs work
only when monitoring is systematic and non-discretional. Duflo, Hanna, & Ryan (2012)
assessed a program in Rajasthan, India in 2003 that provided teachers in non-formal education
centers with tamper-proof cameras, required that they took pictures of themselves and their
students in school every day, and offered them bonuses based on the number of days they
attended. The program reduced teacher absenteeism by 21 percentage points and improved
students’ math and Hindi test scores by .17 SDs after 30 months. For every USD 100, the
intervention yielded a 2.27 SD improvement in student achievement and 45 days of additional
teacher attendance.

Teacher incentive programs that rely on principals or parents to monitor attendance and
distribute incentives have not been successful. For example, Chen, Glewwe, Kremer, & Moulin
(2001) assessed a program that provided teacher training, classroom materials, and incentives for
teacher attendance to pre-schools in Busia and Teso, Kenya in 1997. Principals had to track
teacher attendance and distribute the bonuses. Funds not paid as bonuses could be used for other
school-related purposes. Principals typically paid the entire bonus to teachers regardless of
attendance. The program had no impact on teacher attendance or students’ test scores.®

Several interventions have offered teachers cash incentives for improving the
performance of their students on standardized tests. Some of these programs have increased
student achievement. For example, Muralidharan & Sundararaman (2011) compared two teacher

incentive programs in Andhra Pradesh, India in 2005. One provided a group bonus that was

% Similarly, de Laat, Kremer, & Vermeersch (2008) assessed a program in Busia, Kenya in 2002 in which school
committees were asked to evaluate teachers on ten dimensions (e.g., attendance and punctuality, pedagogical
methods, student discipline, relations with parents, attitudes towards students) and nominate teachers for in-kind

rewards (e.g., bicycles, household items, or pens). The program did not increase the average attendance of teachers.
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distributed to all teachers in a school, based on the average improvement of all students in that
school on tests of math and language; a second provided an individual bonus to each teacher that
was based on the average improvement of his or her students on standardized tests. After one
year, both programs performed equally well: the group bonus and individual bonuses improved
test scores in math and Telugu by .14 and .16 SDs, respectively. Yet, after two years, the
individual bonus performed better, increasing test scores by .28 SDs compared to an increase of
.15 SDs for the group bonus.®

In some cases, incentive programs have elicited dysfunctional responses. For example,
Glewwe, llias, & Kremer (2010) assessed a program in Busia and Teso, Kenya in 1997 that
offered teachers of grades 4 through 8 in-kind prizes (e.g., suits, plates, and bed linens) based on
the average performance and improvement of students on government exams of multiple subjects
(English, math, science/agriculture, Swahili, geography, arts/music, and business). The program
improved the achievement of students on the tests linked to the incentives by .14 SDs after two
years. For each USD 100, the intervention yielded a 4.54 SD improvement. Yet, it did not
improve students’ scores on tests of the same subjects that were not linked to the incentives.
This pattern suggests that teachers focused on drilling students on the types of items included on
the tests that affected bonuses and that this did not produce meaningful increases in students’

skills.

% This evidence is consistent with that of McEwan & Santibéfiez (2005), who found that teachers who were
assigned to receive a bonus based on their performance on an evaluation system in Mexico in 1999 had better
classroom-level test scores. Similarly, Lavy (2009) found that a program that offered individual bonuses to teachers
based on the performance of their students on secondary school matriculation exams in English and math in Israel in
2000 increased test-taking rates, pass rates, and mean test scores. Lavy (2013) found that male and female teachers

performed equally well and that female performance did not differ by the gender mix of the competition group.
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Some of these programs include provisions to discourage dysfunctional responses, but
these provisions generate their own responses. For example, Barrera-Osorio & Raju (2015)
compared three teacher incentive programs in Punjab, Pakistan in 2010: one that rewarded
teachers based on their school’s average gain on fifth grade assessments of math, science, and
Urdu; a similar one that rewarded principals based on the same metric; and another that rewarded
both teachers and principals based on this measure. To prevent schools from discouraging low-
achieving students from enrolling or taking the tests, the formula used to allocate the incentives
also considered gains in schools’ enrollment in grades 1 to 5 and the test-taking participation rate
in grade 5. After three years, the program had no impact on test scores, but it increased
enrollment by 4.6% and test-taking participation rates by 3.4%. These findings suggest that,
when faced with incentives for multiple outcomes, some of which are difficult to attain, teachers
and principals respond by trying to influence the outcomes that they can affect most easily.

Hiring teachers on fixed-term, renewable contracts. In many developing nations, it is
very difficult to dismiss public school teachers for low effort or performance. This has led some
countries to try to reduce class sizes by hiring additional teachers on fixed-term, renewable
contracts. These “contract teachers” are often not professionally trained and are paid much
lower salaries than civil service teachers.

In the short-term, these initiatives have resulted in high effort among contract teachers
and higher student achievement. For example, Muralidharan & Sundararaman (2013) found that
contract teachers in primary schools in Andhra Pradesh, India in 2005 were much less likely than
regular teachers to be absent from school (18% v. 27%). After two years, students in schools
with an extra contract teacher performed .16 and .15 SDs better in assessments of math and

language, respectively.
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Yet, hiring contract teachers may also lead to some undesirable responses. For example,
Duflo, Dupas, & Kremer (2015) assessed the impact of an initiative that divided grade 1 classes
in Western Province, Kenya in 2005 and hired contract teachers to teach the extra class. They
found that first graders assigned to civil service teachers did not improve their achievement in
math and literacy, even though the reform reduced the number of students per class from 82 to
42 on average. This was at least partly due to civil service teachers reducing their effort: after
the reform, they were less likely to be found in their classes teaching. In contrast, first graders
assigned to a contract teachers performed .24 SDs better in math and literacy. In fact, replacing
civil servants with contract teachers both increased student achievement and lowered costs.®’

In the settings where pay for performance or contract teachers have shown positive
impacts, student achievement and teacher attendance were extremely low. In such contexts,
well-designed incentives that reward outcomes that teachers can directly affect by increasing
their effort (e.g., less absence or more “time-on-task’) may produce gains that are “low hanging
fruit.” However, once this low-hanging fruit has been picked, further student learning
improvements may be constrained by the low skills of teachers in many developing countries. In

these cases, it is necessary to build the capacity of existing teachers.

%" How these reforms are taken to scale matters. Bold, Kimenyi, Mwabu, Ng'ang'a, & Sandefur (2013) compared
two ways of scaling-up a contract teacher reform in all Kenyan provinces in 2009: relying on the government or on
an international non-government organization. The first version improved math and English test scores by .18 SDs.
The second version had no effects on student achievement. The difference in the effectiveness of these two
approaches was possibly due to the fact that hiring of contract teachers in government schools showed more
evidence of nepotism and local capture, schools in the government treatment arm received fewer monitoring visits,

and teachers experienced longer salary delays.
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Tackling teachers’ capacity. Classifying interventions aimed at increasing teachers’
effectiveness is difficult because there are often common elements across categories. However,
the following categories capture much of the variation: (a) increasing teachers’ skills; (b)
preparing lessons for teachers; and/or (c) encouraging students to teach each other.

Increasing teachers’ skills. The traditional approach to improving teacher capacity is to
provide in-service training (also called professional development). Developing countries often
spend large sums of money on these programs, but few have been rigorously evaluated.

Implementing professional development programs well is difficult. For example,
Yoshikawa et al. (2015) assessed a professional development program for pre-K and
kindergarten teachers in Santiago, Chile in 2008, that combined workshops and in-classroom
coaching on oral language and literacy development, socio-emotional development, and
coordination of early childhood development with health services. The quality of
implementation of the professional development varied widely. This was at least part of the
reason that the initiative had no impact on child outcomes.®®

Even training programs that have been implemented faithfully have not consistently

improved student achievement. For example, Zhang, Lai, Pang, Yi, & Rozelle (2013) found that

%8 Angrist & Lavy (2001) found that an in-service training program that focused on pedagogical strategies to teach
Hebrew language skills, math, and English in Jerusalem, Israel in 1995 improved test scores in secular schools, but
not test scores of students in religious schools. The authors conclude that this was partly because the program

started later in religious schools and was implemented on a smaller scale.
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an intensive, three-week in-service teacher training program for English teachers in Beijing,
China in 2009 had no impact on students’ scores on assessments of English.®

Not all professional development efforts have been ineffective, however. Abeberese,
Kumler, & Linden (2014) assessed a month-long reading marathon in Tarlac, the Philippines in
2009, which trained teachers to incorporate reading into their curriculum, provided reading
materials appropriate for the age of their students, and encouraged children to read as many
books as possible during a 31-day period. This program increased the number of books students
read and improved the reading test scores of fourth graders by .13 SDs. In fact, for each USD
100, the program yielded a 1.18 SD effect. These effects persisted: after three months, students
assigned to the reading marathon performed .06 SDs better in reading.

Preparing lessons for teachers. Low-income countries where teacher capacity is very
low have experimented with scaffolding (i.e., providing teachers with very specific instructions
about how to deliver each of a set of lessons). These programs have improved student
achievement.

Lucas, McEwan, Ngware, & Oketch (2014) assessed the impact of a program that guides
teachers through a highly structured five-step process for developing children’s literacy skills,
and is accompanied by resources and mentoring. This initiative improved the scores of students

in grades 1 and 2 on an assessment of oral literacy in Kenya by .08 SDs and the scores of

% Similarly, Yue et al. (2012) found that a training program for “life teachers” (i.e., teachers that support students in
boarding schools) in Shaanxi, China in 2007 that focused on students’ health, behavior, and academic performance

had no impact on students’ math achievement.
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students in the same grades on assessments of written and oral literacy in Uganda by .20 and .18
SDs, respectively. It did not improve numeracy in either setting. ™

In some cases, teachers are given pre-recorded or scripted lessons. For example,
Naslund-Hadley, Parker, & Hernandez-Agramonte (2014) found that a program in Cordillera,
Paraguay in 2011 that integrated a 30-to-40-minute pre-recorded audio in Spanish and Guarani
into math lessons, complemented with additional resources and teacher-led activities, improved
the math achievement of pre-school students by .15 SDs.”

Tailoring the scaffolding approach to students’ skill levels matters. For example, He,
Linden, & MacLeod (2008) compared two approaches for teaching English in Maharashtra, India
in 2005: flashcards for teacher-led drills and a machine that let students learn at their own pace.
Both approaches improved the English test scores of students in grades 1 through 5: the first one
by .34 SDs and the second one by .55 SDs. Both also improved students’ math test scores: the

first one by .25 SDs and the second one by .39 SDs. However, low-achieving students benefited

" Impact evaluations of similar interventions have also found that these initiatives improve student achievement in
the targeted subject or skill. Githua & Nyabwa (2008) found that “advance organizers” (i.e., analogies to illustrate
concepts) for math instruction in Nakuru, Kenya improved the math achievement of third graders. Spratt, King, &
Bulat (2013) found that a program that offered structured lessons, activities, and accompanying materials for
teaching early reading skills in Mali in 2009 improved the reading skills of students in grades 1 and 2, after one and
two years of exposure, respectively. Van Staden (2011) found that a four-step process to teach reading, which
included small-group discussions, a “word wall”, exercise of word association, an assessment of reading
proficiency, and teacher-led discussions improved the reading proficiency of English language learners in Free
State, South Africa.

™ Similarly, Piper (2009) found that a heavily scripted program to teach reading, composed of 45 lessons, in

Limpopo, Mpumalanga and North West, South Africa raised the reading achievement of first graders.
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more from the teacher-directed method, whereas high-achieving students benefited more from
the method that allowed them to learn at their own pace.

The setting in which these pre-prepared lessons are delivered also matters. For example,
He, Linden, & MacLeod (2009) assessed a program in Mumbai, India in 2006 to teach children
aged four to five to read. The program combined storybooks, flashcards, and charts with a
library with age-appropriate texts. The program was implemented in three different settings:
public pre-schools, public primary schools, and pre-school classes outside of school created
specifically for this program. The versions of the program in public pre-schools and primary
schools produced more robust gains in students’ reading skills. In public schools, the program
was most effective when it took place outside of the hours of the regular school day.

Encouraging students to teach each other. Several interventions have attempted to
compensate for low teacher capacity by encouraging peer-to-peer learning. These programs
have worked best in secondary school, when students are most independent of the teacher. For
example, Wachanga & Mwangi (2004) found that a five-week intervention in which secondary
school chemistry students in Nakuru, Kenya performed experiments and then discussed the
results with their peers improved students’ performance in chemistry. 2

These programs have worked less well in lower grades, where the teacher needs to play a
more active role as facilitator. For example, Berlinski & Busso (2013) assessed the impact of an
approach to teaching seventh grade geometry in Costa Rica in 2011 that required students to

formulate and explain hypotheses, teachers to explain the material, and students to practice

"2 Similarly, Ajaja & Eravwoke (2011) found that a six-week program that required junior secondary school students
in integrated science classes in Nigeria to discuss the material, help each other, and develop projects in groups,

improved their achievement in integrated science.
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together. The program included a teachers’ manual and a students’ workbook with exercises.

The authors evaluated four versions of the program: one that only implemented the new

program, one in which the teacher had an interactive whiteboard, one in which student pairs

shared a laptop for two hours per week, and one in which each student had his or her own

computer. All four versions of the program resulted in lower student achievement in seventh

grade geometry than in regular classes without the program or the additional materials.”
Discussion

In this concluding section, we summarize the evidence that led us to the four substantive
lessons listed in the introduction to the paper. We also suggest guidelines for describing
evidence from program evaluations.

Some of the lessons from the 223 recent rigorous impact evaluations we reviewed
concern increasing demand for more and better education. Reducing the cost of attending
school, by lowering the direct costs of schooling, reducing the costs of complements, or
improving school amenities, has generally increased children’s enrollment and attendance in
school. Yet, more time in school has not consistently resulted into higher achievement.

Preparing children to learn at school by providing medications or improving nutrition has
typically increased children’s participation in school, but it has rarely improved student
achievement. Initiatives aimed at influencing parental practices have been more effective in

improving the developmental and academic skills of children during their first few years of life.

" Similarly, Beuermann, Naslund-Hadley, Ruprah, & Thompson (2013) assessed a program that aimed to teach
science in third grade in Lima, Peru in 2010 in which the teacher posed a problem, provided the materials to solve it,
and students had to conduct their own experiments and report their results. The program improved test scores on the
physical world assessment by .18 SDs, but not scores on assessments of understanding of the human body and the

environment.
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Making schooling pay by compensating parents for the opportunity cost of sending their
children to school has increased children’s time in school. However, except for merit
scholarships, it has not resulted in higher student achievement. Informing families of the long-
term benefits of schooling has increased schooling and achievement, but only when students (and
their parents) see it in their own interest to stay in school and learn more. Offering incentives to
students to perform better in school has improved student achievement, but in some cases it has
elicited dysfunctional responses.

Improving access to better schools by providing information about school quality and
expanding schooling options has improved student achievement in some settings, but not others.
We need to learn more about the roles of design and contextual factors in explaining this pattern.

Our review yields some useful lessons for improving the supply of education. Increasing
the quantity or quality of resources, at home or at school, has had at best modest impacts on
student achievement. The same is true for initiatives that have expanded the length of the school
day. One potential explanation is that these reforms have typically offered “more of the same”;
they have rarely changed children’s daily experiences.

There is mounting evidence that addressing students’ individual learning needs, by
helping teachers personalize instruction, providing additional help to struggling students, or
letting students learn at their own pace, increases student achievement. Perhaps equally
important, these strategies are often most effective in increasing the skills of low-achieving
students and do so without harming their high-ability peers.

Increasing teacher and/or principal effort by involving parents and communities in school
management has not been effective in enhancing student outcomes—especially, in settings where

pre-existing capacity is low. Offering incentives to principals and/or teachers has improved
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student achievement. However, it has proven difficult to design incentive systems that do not
elicit dysfunctional responses. Hiring teachers on fixed-term, renewable contracts has increased
student achievement in the short-run, but taking this policy to scale and maintaining it over time
presents many challenges.

Professional development aimed at increasing teachers’ knowledge of substance and
pedagogy has not increased student achievement. Pre-prepared lessons for teachers have
improved student achievement in settings of low teacher capacity. Encouraging older students to
teach each other shows promise.

Finally, our review offers some guidelines for discussing the evidence. First, the details
of design and implementation of educational interventions matter (Pritchett & Sandefur 2013).
A corollary of this lesson is that blanket statements about the effectiveness of particular
interventions, such as vouchers or computers, are neither accurate nor helpful.

Second, the average effects of interventions typically mask considerable heterogeneity
across groups. It is critical to understand the effects of an intervention for specific groups
because they sometimes drive average effects and because these impacts shed light on whether
an intervention will work with a different population.

Third, the consequences of any school improvement strategy are likely to depend on the
circumstances in the particular setting. In settings where many children are out of school, it may
make sense to focus on demand-side interventions. However, in countries where most children
are going to school and learning is low, improving instruction is crucial. Similarly, in settings
where teacher capacity is very low, making their job easier—e.g., by tracking students by ability
or preparing lessons for teachers—may produce incremental improvements. In countries where

teachers have moderate capacity but low effort, aligning the incentives of students, parents, and
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teachers may make more sense, provided that there are mechanisms to discourage, identify, and
correct dysfunctional responses.

Finally, most of what we know about these interventions concerns short-term outcomes
for students. In the United States, a number of interventions have had only short-lived impacts
on test scores, but large effects on important adult outcomes (Chetty et al. 2011; Kemple &
Willner 2008; Ludwig & Miller 2007). Examining longer-term consequences of promising

interventions in developing countries is an important goal for future research.
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Figure 2. Classification criteria.
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