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1 	 Introduction
Education is key to many desirable outcomes for both individuals and 
society. It plays a well-established role in economic growth, social 
mobility, improved health outcomes and reductions in poverty in low- 
and middle-income countries. For instance, women’s schooling has 
been credited with reducing child mortality by more than 50% in recent 
decades (Gakidou et al. 2010). In terms of individual earnings, average 
returns to schooling are estimated at 7-10% per year (Psacharopoulos 
and Patrinos 2004; Duflo 2001; Peet, Fink, and Fawzi 2015).1  Analysis 
of the returns to government expenditure, referred to as the ‘Marginal 
Value of Public Funds’, finds that investments in the education of 
children, particularly low-income children, achieve some of the highest 
returns (Hendren and Sprung-Keyser 2020).

However, most of the research on the benefits of education to 
individuals and society have used measures of schooling attainment 
as proxies for education (Lutz and Kc 2011; Mankiw, Romer, and Weil 
1992; Barro and Lee 2015). If schooling always produced learning, then 
years of schooling could be a reasonable proxy for education in such 
analyses. However, in many countries learning is very low (World Bank 
2018). Across 10 low- and middle-income countries, for instance, only 
half of women who had completed primary school had achieved basic 
foundational literacy (Kaffenberger and Pritchett 2021).

Using years of schooling as a proxy for education makes it impossible 
to determine the extent to which education creates impact through 
schooling attainment versus learning achievements. Furthermore, 
relying on schooling as a proxy for education will underestimate 
the potential impact of a high-quality education in contexts where 
learning on average is low. It is possible that education could have 
even larger impacts on later outcomes than suggested by current 
estimates if children consistently achieved greater learning.

Better understanding the role of learning in later outcomes is therefore 
critical for informing policy priorities and educational investments. 
This brief reviews the limited but growing evidence on learning 
achievements, particularly foundational learning achievements, and 
later individual and societal outcomes. 

We find evidence of a positive association between learning and 
economic growth, individual earnings, child health outcomes 
(particularly child mortality) and school retention and attainment. 
Moderate evidence exists of a correlation between learning and 
fertility decisions and individual health outcomes. Evidence on the 
association between learning and employment probabilities, gender-
related outcomes beyond fertility such as women’s empowerment, 

1 Education has been shown to generate broader societal benefits as well, including reduced crime rates, 
improved health outcomes, and enhanced social mobility (Heckman, Stixrud, and Urzua 2006).

This brief reviews the 
limited but growing 
evidence on learning 
achievements, 
particularly 
foundational learning 
achievements, and 
later individual and 
societal outcomes.
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and higher education attainment and school enrolment remains 
limited, though the studies that do exist suggest positive correlations. 
Similarly, evidence on societal-level outcomes such as economic 
mobility and declines in mortality is limited but also suggests positive 
correlations.

Causal evidence on learning and later outcomes is limited. Much of the 
evidence synthesised in this brief relies on correlational analysis, with 
some studies using quasi-experimental approaches and one study 
using analysis of a randomised controlled trial. Furthermore, results 
from some studies are sensitive to estimation methods, and some 
results hold only for subsamples, particularly results related to wage 
returns. Findings overall paint a positive picture of the association 
between learning and individual and societal outcomes, but more 
rigorous, causal research will provide stronger estimates of the 
monetary and non-monetary returns to learning.
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2	 Methods and scope
The main objective of this review is to take stock of the evidence and 
highlight the role of learning in later individual and societal outcomes. 
The review initially aimed to investigate the link specifically between 
foundational learning and later outcomes. However, due to limited 
research focusing on foundational learning, the review was expanded 
to include other measures of learning, such as cognitive skills, 
secondary school test scores and measures of adult learning. Box 1 
describes how we define foundational learning and broader learning 
measures, and it includes a list of measures used in the literature and 
synthesised in this brief.

This brief synthesises evidence on the relationship between learning 
and individual (micro-level) and societal (macro-level) outcomes. 
At the individual level, we reviewed evidence on outcomes including 
wages, employment probabilities, individual health outcomes, child 
mortality, gender-related outcomes and schooling persistence 
outcomes. At the societal level, we reviewed evidence on the 
relationship between learning and economic growth, economic 
mobility and mortality rates. Table 1 provides an overview of 
the outcomes covered, with the number of studies identified in 
parentheses for each outcome.2

   Table 1	 Outcomes of interest for understanding the 	
	 impact of learning

Individual (Micro) Society (Macro)

Monetary •  Wages (16)*
•  Employment (4)

•  GDP per capita 
growth rates (5)

•  GDP per capita 
(levels) (4)

•  Economic mobility (1)

Non-
monetary

•  Health (10): Self-reported health, 
mental health, substance abuse, 
mortality, prenatal care, child 
mortality 

•  Gender-related outcomes 
(3): Fertility rates, women’s 
empowerment, women’s financial 
behaviours 

•  Schooling (14): Probability of dropout, 
school attainment, school enrolment, 
higher education attainment 

•  Mortality rates (1)

2 Additional outcomes were considered when conducting the literature search; Table 1 lists the outcomes 
for which evidence was found. The full list of outcomes considered when reviewing the literature is as follows: 
Individual (Micro) level outcomes – Wages, labour force participation, health outcomes such as child mortality 
and vaccination rates, gender-related outcomes such as fertility rates and women’s empowerment, and 
schooling related outcomes such as schooling attainment, completion and tertiary attendance. Society 
(Macro) level outcomes – economic growth, productivity and development; social mobility, civic engagement 
and social cohesion.

*Numbers in parentheses indicate number of studies. 
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Box 2

Structured pedagogy 
research questions and gaps 

Box 1

Measures of learning in this brief 

Foundational learning includes skills and competencies that form the basis for further learning, 
consisting primarily of literacy and numeracy (Belafi, Hwa, and Kaffenberger 2020). Learning 
more broadly can be understood as the mastery and application of a range of skills, from 
foundational skills to higher order competencies and tasks, across various subjects and 
domains such as critical thinking and problem-solving.

The following measures of learning or foundational 
learning are used in the literature synthesised in  
this brief:

	 Literacy indicators – demonstrating the ability to read and/or write

	 Literacy tests

	 Numeracy tests

	 Cognitive skills tests

	 Reasoning ability tests

	 Vocabulary tests

	 Problem-solving ability tests
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We employed a semi-structured search approach to identify and 
synthesise relevant research. The initial phase involved conducting 
searches of academic databases using key words related to 
learning and our outcomes of interest. This was followed by citation 
tracing, wherein the reference lists of key papers were systematically 
examined. Our initial inclusion criteria prioritised studies measuring 
foundational learning and focused on low- and middle-income 
countries. Following initial searches, this was extended to studies 
focusing on additional measures of learning in low- and middle-
income countries. Finally, the search was broadened to include select 
evidence from developed countries. We identified 54 studies that were 
included in this review.  Tables A.1 and A.2 in Appendix 1 contain the 
lists of micro and macro studies (respectively) included in this review 
as well as key characteristics of the studies, such as country coverage 
and analytical method. 

The brief is organised as follows: Section 3 discusses the evidence 
on learning and individual-level outcomes including economic 
outcomes, health outcomes, gender-related outcomes and schooling-
related outcomes. Section 4 discusses the evidence on learning and 
societal-level outcomes including economic growth, productivity and 
development. Section 5 discusses the key findings and highlights the 
challenges and gaps in the existing literature.
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3	 Learning and individual 
level outcomes

3.1	 Evidence on learning and economic 
outcomes
Learning and individual wages  
Table 2 summarises this evidence and is followed by a discussion of 
key studies. These studies are correlational in nature except for Angrist 
and Lavy (1997) which presents causal evidence.

Hanushek and Woessmann (2008) reviewed evidence on estimated 
returns to improved cognitive skills. Across six studies covering 
five developing countries, they found a one standard deviation 
increase in test scores measuring a combination of reasoning ability, 
mathematics and literacy skills is correlated with a 5% to 48% increase 
in earnings. However, these results were found to be sensitive to the 
estimation methodology, and many of the studies are somewhat 
dated.

In Kenya and Tanzania, Boissiere, Knight, and Sabot (1985) find that 
learning achievements have a stronger correlation with wages than 
secondary school completion. The authors find statistically significant 
wage returns to increases in reading and mathematics test scores: a 
one unit increase in reading and mathematics test scores is correlated 
with a 2% increase in wages in Kenya and a 1.3% increase in Tanzania, 
controlling for secondary school completion, a measure of reasoning 
ability, and years of experience (Boissiere, Knight, and Sabot 1985). 
The premium on secondary school completion is two-thirds lower and 
is no longer statistically significant when test scores and a measure of 
reasoning ability are added to the regression, indicating learning may 
have stronger effect than schooling completion.

Glewwe (1996) uses data from the Ghana Living Standards Survey 
to estimate the wage returns to human capital, measured by reading 
and mathematics test scores. They use both a maximum likelihood 
estimation (MLE) and an instrumental variable two-step procedure 
to account for selection bias and estimate wage returns separately 
for government and private sector employees. For government 
employees, mathematics test scores are significantly correlated with 
increases in earnings (of between 2.4% and 3.5%). For private sector 
employees, reading scores are significantly correlated with increases 
in earnings (of between 3% and 3.4%).3 

3 Ranges include results from different estimation strategies (MLE and instrumental two-step procedure) and 
the inclusion of different control variables. All estimations control for a measure of innate ability (Raven test 
result), experience, gender and region. For the government sector employees estimations, years of schooling 
and several variables for holding a diploma are also included (none of these were statistically significant for the 
private sector employees estimation).
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   Table 2	 Evidence on the wage returns to learning in  
	 low- and middle-income countries 

Country Study Estimated effect Regression controls

China Yu et al. 
(2017)

1 SD increase in test scores  12.1% 
increase in earnings

Age, gender, marital status, education level, BMI, 
years of work experience, frequency of changing 
jobs, hukou (Chinese household registration system) 

China Sun (2019) 1 SD increase in test scores  7-12% 
increase in earnings

Age, gender, years of schooling, education level, 
occupation, industry, province, capital city indicator, 
public firm indicator

China Glewwe, 
Song, and 
Zou (2022)   

1 SD increase in test scores  10% 
increase in earnings

Parental education, household wealth, years of 
schooling, gender, age, village fixed effects

Ghana Glewwe 
(1996)

1 SD increase in test scores  2.4-
3.5% increase in earnings

Innate ability, gender, years of experience, 
region. For government employees only: years of 
schooling, holding a diploma. 

Indonesia Crawfurd 
(2024)

1 SD increase in test scores  4-8% 
increase in earnings

Parental education, childhood household wealth, 
age, grade, sex, current completed schooling, 
current test scores

Mexico Campos-
Vazquez 
(2018)

1 SD increase in test scores  2% 
increase in earnings

Gender, age, years of schooling, region, marital 
status, wealth index, indicator of whether parent 
spoke an indigenous language 

Morocco Angrist and 
Lavy (1997)

Moving from having some ability to 
having functional competence in French 

language  50% increase in earnings

Age, labour market experience 

Pakistan Danon et al. 
(2024)

1 SD increase in test scores  USD 8.3 
increase in median earnings

Age, district fixed effects, years of schooling

Pakistan Alderman 
et al. (1996)

1 SD increase in test scores  12-28% 
increase in earnings

Innate ability, total years of experience, years of 
wage experience, years of schooling, region, height, 
BMI

South 
Africa

Nikolov, Jimi, 
and Chang 
(2020)

1 SD increase in test scores  10-14% 
increase in earnings

Years of schooling, experience, gender, race

South 
Africa

Moll (1998) 1 SD increase in test scores  34-48% 
increase in earnings

Area (rural/urban), gender, experience, years of 
schooling, tertiary education

8 low- and 
middle-
income 
countries

Chua (2017) 1 SD increase in test scores  4.8% 
increase in earnings across countries

Gender, experience, years of schooling
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Moll (1998) finds large estimates of the wage returns to a one 
standard deviation increase in literacy test results in South Africa (34% 
to 48%), controlling for urban/rural location, gender, experience, years 
of schooling and tertiary education. Alderman et al. (1996) find that a 
one standard deviation increase in literacy and numeracy test results 
is significantly correlated with a between 12% and 28% increase in 
monthly wages in Pakistan, controlling for a measure of ability, total 
and wage experience, years of schooling, region, height and BMI.

Angrist and Lavy (1997) use a difference-in-difference methodology 
to estimate the causal effect of a change in language instruction 
policy in Morocco on the wage returns to French language skills. Their 
two-stage least squares estimates indicate that moving from having 
some ability to having functional competence in French language 
raises monthly earnings by more than 50% (Angrist and Lavy 1997).

More recent literature points to variations in the returns to learning 
that may arise from different country, education system and labour 
market contexts.

Chua (2017) finds that literacy skills are an important determinant of 
earnings in a sample of twelve less-developed countries,4 but there 
is considerable heterogeneity between countries. A one standard 
deviation increase in literacy skills is correlated with a 14.6% increase in 
earnings on average across all countries in the study, with the largest 
returns seen in Kenya (30%) and the smallest in Ukraine (6%). The 
cross-country average estimate decreases substantially to 4.8% and 
loses its statistical significance when controlling for years of schooling, 
however, and the effect of years of schooling is statistically significant 
for both the cross-country average and individual country estimates. 
This suggests that in this instance, the effect of education on earnings 
may be driven by schooling attainment more so than literacy alone.

Ozawa et al. (2022) conducted a meta-analysis of four studies 
included in their systematic review and find that a one standard 
deviation increase in cognitive test scores is correlated with a 4.5% 
increase in wages. Studies included in their systematic review reach 
different conclusions on the statistical and economic significance of 
learning for wage returns, with estimates ranging from roughly 2% to 
7% across different country contexts.

Sun (2019) finds that, in China, the estimated returns to exam ability 
(ie the ability that raises exam scores)5 as a measure of learning are 
significantly larger compared to the returns to an additional year of 
schooling and the returns to an education degree. Furthermore, exam 
ability explains more wage variation than education qualification 

A one standard 
deviation increase 
in literacy and 
numeracy 
test results is 
significantly 
correlated with a 
between 12% and 
28% increase in 
monthly wages in 
Pakistan.

4 The countries included in the study are those for which there is data from the STEP Skills Measurement 
Program surveys: Armenia, Bolivia, China, Colombia, Georgia, Ghana, Kenya, Laos, Sri Lanka, Macedonia, 
Ukraine and Vietnam. They are described as less-developed countries relative to the high-income countries 
that are included in the second dataset used in this study, the Programme for International Assessment of 
Adult Competencies (PIAAC).  
5 The authors use three proxies to measure this: high school performance, high school quality and a dummy 
variable indicating whether or not an individual’s National College Entrance exam score is missing in the data.
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or years spent in school. Also in China, Yu et al. (2017) find that while 
cognitive ability is found to have a positive and significant correlation 
with wages, the correlation of non-cognitive abilities with wages is 
larger.

Nikolov, Jimi, and Chang (2020) find that a one standard deviation 
increase in an aggregate ability score (including measures of literacy 
and numeracy) is significantly correlated with a 10% and 14% increase 
in monthly earnings for an urban and rural sample of South Africans, 
respectively. Danon et al. (2024) link Urdu, maths and English scores 
of primary-school-age children to earnings in Pakistan and find 
that these cognitive skills are strongly, positively and significantly 
correlated with monthly earnings; conditional on years of schooling, a 
one standard deviation increase in cognitive skills is associated with 
a USD 8.3 increase in median monthly earnings. In Mexico, Campos-
Vazquez (2018) finds that including years of schooling in the estimation 
model significantly reduces the returns to a one standard deviation 
in cognitive skills from 14% to 5%, and including a measure of parents’ 
wealth further decreases the estimate to 2% and eliminates its 
statistical significance. 

Glewwe, Huang, and Park (2017) and Glewwe, Song, and Zou (2022) 
estimate the wage returns to Chinese literacy and mathematics skills 
for primary school children in China but find contrasting results. While 
Glewwe, Huang, and Park (2017) find that these skills measured at 
ages 9-12 have no predictive power on monthly wages at ages 17-21, 
Glewwe, Song, and Zou (2022) find a one standard deviation increase 
in general cognitive skills measured at age 9-12 to be significantly 
correlated with a 10% increase in wages at ages 24-27 when 
controlling for years of schooling.6 The authors conduct several tests 
to understand possible reasons for the divergence in results; they find 
that the difference is explained by the time it takes for individuals to 
find jobs best suited for their abilities, as increases in the cognitive and 
literacy scores are significantly correlated with higher returns only for 
the subset of individuals who reported changing an employer (Glewwe, 
Song, and Zou 2022). Again, this finding indicates that country-specific 
labour market dynamics are important to consider in relation to the 
relationship between foundational learning and wages.7

Finally, Crawfurd (2024) finds that a one standard deviation increase 
in early grade literacy and numeracy test scores is significantly 
correlated with a 4-8% increase in wages, using longitudinal data from 
Indonesia. Building on this finding and Glewwe, Song, and Zou’s (2022) 
estimate above, Crawfurd (2025) estimates the return on investment 
from USAID’s spending on foundational education programmes. 
Crawfurd (2025) calculates the net present value of lifetime benefits 

Lifetime benefits 
from these 
learning gains 
are estimated 
to be USD 1,000 
per individual, 
compared with 
an average 
USAID spend of 
USD 34 per child, 
representing a 
benefit-cost ratio 
of nearly 30-1.

6 Estimations from both studies include controls for parental education, household wealth, years of schooling, 
gender, age and village fixed effects.
7 Relatedly, weak economies, high formal unemployment and informal labour markets in low- and middle-
income countries can change the wage returns to early skills in these contexts, and weak links between 
learning and economic outcomes could be affected by these broader economic and labour market conditions.
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from these learning gains to be USD 1,000 per individual, against an 
average USAID spend USD 34 per child, representing a benefit-cost 
ratio of nearly 30-1.8

There is also strong evidence supporting a positive correlation 
between learning and later earnings in developed countries. 

Consistent estimates of the wage returns to learning are found across 
different time periods, models and samples in developed countries. 
Hanushek and Zhang (2009) find that, across 12 OECD countries, a 
one standard deviation increase in the International Adult Literacy 
Survey literacy score is correlated with an increase in annual earnings 
of between 5 to 15%.9 These estimates align with individual studies 
on the returns to cognitive skills in the UK and US (Currie and Thomas 
2001; Murnane et al. 2000; Mulligan 1999; Lazear 2003; Neal and 
Johnson 1996). The measures of learning used in these studies are 
test scores taken at secondary or adult level that include measures of 
foundational skills such as literacy.  

Learning and employment
Evidence on the relationship between learning and employment in 
low- and middle-income countries is limited but suggests a positive 
and significant correlation, including reduced youth unemployment.

Lee and Newhouse (2012) use data from TIMSS, PISA and a meta-
dataset containing regionally focused assessments10 to understand 
the relationship between cognitive skills and youth unemployment. 
When restricting estimates to a sample of low- and middle-income 
countries, they find a one standard deviation increase in test scores 
is significantly correlated with a 4.7 to 5.7 percentage point decrease 
in the youth unemployment ratio. This is a similar result to those found 
when using the global sample and one which is robust to the inclusion 
of additional controls, different unemployment measures, and a 
broader sample of youth (Lee and Newhouse 2012).11,12  The authors 
do not further decompose the results for low-income countries, but 
this would be a useful area for additional analysis. 

Further evidence on the relationship between learning and individual 
employment probabilities is primarily from the UK. It shows that 
a one standard deviation increase in test scores is significantly 
correlated with a 3% to 5.5% increase in the probability of an individual 
being employed when controlling for a range of variables including 

A one standard 
deviation increase 
in test scores 
is significantly 
correlated with 
a 4.7 to 5.7 
percentage 
point decrease 
in the youth 
unemployment 
ratio.

8 These calculations assume a 40-year working life, annual salary growth of 2%, and an 8% discount rate.
9 The authors control for gender, experience, and a rural dummy variable.
10 Alongside data from PISA and TIMSS, the meta-dataset includes data from regionally focused 
examinations such as the International Assessment of Education Progress (IAEP), the Program on the 
Analysis of Education Systems (PASEC), the International Assessment of Educational Progress (IEA), the Latin 
American Laboratory for the Evaluation of the Quality of Education (LLECE), and the Southern and Eastern 
Africa Consortium for Monitoring Education Quality (SACMEQ).
11 The authors include controls for age, log of country GDP per capita, youth unemployment rates by gender, 
youth labour force participation rates by gender, the share of GDP in natural resources, the survey year, gender 
and a set of regional indicators.
12 Despite these robustness checks, the authors highlight the difficulty of establishing causality for this 
relationship, and acknowledge the possibility of reverse causality in this instance, where improved labour 
market opportunities raise the returns to investment in skills and thus schooling and test scores.
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educational attainment and socio-economic status (Currie and 
Thomas 2001; Carneiro, Crawford, and Goodman 2007; McIntosh 
and Vignoles 2001). This indicates a substantial relationship between 
measures of cognitive skills and an individual’s probability of 
employment in the UK.

3.2	 Evidence on learning and health 
outcomes
Learning and child mortality
In low- and middle-income countries, learning levels among adults 
are strongly correlated with improved child health, particularly 
reduced child mortality.

Multiple studies on learning and child health look at the effect of 
learning on child mortality (Kaffenberger and Pritchett 2021; Smith-
Greenaway 2013; Shrestha 2019). Some studies further investigate 
whether maternal literacy specifically is a mediator between maternal 
education level and child health (Glewwe 1999; Khandke, Pollitt, and 
Gorman 1999).

Using data for more than 50 low- and middle-income countries, 
Kaffenberger and Pritchett (2021) find that women’s acquisition of 
basic education (completing primary school and acquiring basic 
literacy) is significantly correlated with a decrease in child mortality 
of 67% compared to those who have not acquired basic education. 
Similarly, Smith-Greenaway (2013) uses cross-sectional household 
survey data in Nigeria and finds that, in a sample of women who 
did not attend secondary school, a mother’s reading skill in her own 
language is highly and significantly correlated with a reduction in child 
mortality. Compared to children whose mothers cannot read at all, 
those whose mothers have full reading skills have a 30% lower risk of 
child mortality.

Shrestha (2019) uses a natural experiment to estimate the causal 
effect of a reform in Nepal, which increased the maternal literacy rate, 
on the infant mortality rate. Using a difference-in-difference approach, 
estimates indicate that a percentage point increase in the ability to 
write significantly reduces infant and under-five child mortality by 0.2 
and 0.3 percentage points, respectively. To interpret these results, the 
author considers the improvements in maternal literacy and under-five 
mortality in Nepal between 1971 and 1991; their results suggest that 
approximately 40% of the reduction in under-five child mortality 
can be explained by improvements in the literacy rate among 
women over this period. 

Glewwe (1999) uses data from Morocco to investigate the causal 
mechanism through which increased schooling is positively correlated 
with improved child health and nutrition. He finds that a mother’s 
improved health knowledge is crucial for improving child health 

Women’s basic 
education 
(primary schooling 
+ literacy) is 
significantly 
correlated with a 
decrease in child 
mortality of 67%.



The benefits of foundational learning to individuals and society: A review of the evidence      
Synthesis brief 15

and nutrition. While this knowledge is often obtained outside of the 
classroom in Morocco, the author states that it is obtained using 
foundational literacy and numeracy skills learned in school (Glewwe 
1999). 

Similarly, Khandke, Pollitt, and Gorman (1999) investigate maternal 
literacy as a mediator of the relationship between maternal education 
and various child outcomes from birth to age 7 in Guatemala 
(including incidence of illness, growth and performance on cognitive 
tests). When controlling for socio-economic status, maternal literacy 
significantly mediated the relationship between maternal education 
and respiratory illness in a mother’s child at age 4, and it significantly 
mediated maternal education and cognitive tests of a mother’s child 
at ages 5 and 6. 

Learning and individual health outcomes
There is some evidence of a significant positive relationship 
between learning and individual health outcomes, though most of 
this evidence is from developed countries.

In ten West African countries,13 Taylor et al. (2016) find a significant, 
positive correlation between adult literacy and prenatal care, 
controlling for a range of variables and with region and country fixed 
effects.14 Their analysis uses data from the 2006 to 2010 Demographic 
and Health Surveys (DHS), which include data on reproductive and 
general health. Women who were literate had 71% higher odds of 
having had any prenatal care and 27% higher odds of having had 
adequate care compared to women who were not literate. Both 
results are statistically significant.

Using longitudinal data from the National Child Development 
Study conducted in the UK, Carneiro, Crawford, and Goodman 
(2007) find significant correlations between combined test results 
for mathematics, reading, copying and general ability (pattern 
recognition) at age 11 and various health outcomes. They find that 
a one standard deviation increase in test scores is significantly 
associated with a 3 percentage point (23%) decrease in the 
probability of reporting depression at age 42. Similarly, a one standard 
deviation increase in test scores is significantly associated with a 27% 
decrease in the probability of reporting poor or fair health rather than 
good or excellent health. Test scores were not significantly associated 
with the probabilities of smoking or having mental health problems.15

Women who were 
literate had 71% 
higher odds of 
having had any 
prenatal care 
and 27% higher 
odds of having 
had adequate 
care compared to 
women who were 
not literate.

13 Countries included the study are Benin, Burkina Faso, Ghana, Guinea, Liberia, Mali, Nigeria, Niger, Senegal 
and Sierra Leone.
14 The authors control for age, the number of children a woman has given birth to, marital status, rural/urban 
residence, religion, multiple births, pregnancy wantedness, and involvement in decision-making at home. 
Socio-economic status was not controlled for as wealth was treated as a separate independent variable, 
also with a strong, positive and significant association to the prenatal care measures.
15 Having mental health problems is considered separately from depression by the authors, with the former 
being defined as showing signs of psychological distress i.e. having a General Health Questionnaire score 
greater than 15, and depression being defined as having a malaise index score greater than 7.
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Several additional studies find strong positive correlations between 
measures of learning and health outcomes. Borgonovi and Pokropek 
(2016) find that among OECD countries, a one standard deviation 
increase in literacy scores in the PIAAC assessment is associated with 
an increase of 0.13 in a standardised self-reported health scale. Hatch 
et al. (2007) found that higher childhood cognitive ability at age 8 
was significantly correlated with reporting fewer symptoms of anxiety 
and depression in women. It was also, however, correlated with an 
increased risk of alcohol abuse in men and women at age 53. Finally, 
Bijwaard, Van Kippersluis, and Veenman (2015), using a structural 
equation model, find a correlation between cognitive ability at the end 
of primary school and lower mortality risk between ages 55 and 75 in 
the Netherlands.

3.3	 Evidence on learning and gender-
related outcomes
There is a limited body of evidence supporting associations 
between learning and various gender-related outcomes, including 
lower fertility rates and increased women’s empowerment.

Kaffenberger and Pritchett (2021) use data for more than 50 low- and 
middle-income countries and find that achieving basic education 
(completing primary school and being able to read) is significantly 
correlated with a reduction of 1.24 births: a 37% decrease in average 
number of children. Alongside fertility, the authors also investigate the 
relationship between learning, an index of women’s empowerment 
indicators, and an index of women’s financial behaviours, which 
measures the use of financial products, sophistication of savings 
behaviours, and money management behaviours. They find that 
achieving basic education is significantly correlated with an increase in 
the women’s empowerment index by 0.68 standard deviations and an 
increase in the financial behaviours index by 0.9 standard deviations 
(Kaffenberger and Pritchett 2021). These results are three times larger 
than the estimates of gains from years of schooling alone, indicating 
that literacy plays an important role in education’s effect on later 
outcomes (Kaffenberger and Pritchett 2021).

In the US, Lou and Thomas (2015) use longitudinal survey data to 
understand the relationship between test scores at ages 6-14 and 
nonmarital teenage childbearing. A one standard deviation increase 
in subtest scores (passage comprehension and applied problem-
solving) was significantly associated with a reduction of about 50% 
in the risk of experiencing a nonmarital teenage birth. This result was 
found only in a subgroup with relatively few behavioural problems; 
no evidence of this relationship was found in a sample with more 
pronounced behavioural problems. This suggests that early academic 
achievement in cognitive skills may play a protective role against 
nonmarital teenage childbearing, especially for children with few 
behavioural problems. 
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Similarly, Carneiro, Crawford, and Goodman (2007) look at the 
relationship between an average of test results for mathematics, 
reading, copying and general ability at age 11 and the probability 
of having a first child as a teenager in the UK. The authors find a 
significant correlation between the two, with a one standard deviation 
increase in test results being associated with a 4.4 percentage point 
decrease in the probability of having had a first child as a teenager 
(37%). These studies suggest that learning at early ages can have 
significant long-term impacts on reproductive behaviour.

Overall, these findings highlight the potential role of early learning 
in shaping long-term gender outcomes, particularly fertility. More 
research is needed to explore the relationship between early learning 
and other gender-related outcomes such as women’s empowerment. 

3.4 Evidence on learning and schooling-
related outcomes
Learning and the probability of dropping out of 
school
Learning is significantly correlated with large decreases in the 
probability of dropping out of school across a range of low- and 
middle-income countries.

Across studies, estimates of the correlation between learning 
and the probability of dropping out range between a 21% to 63% 
decrease. Using longitudinal panel data from Ethiopia, India, Peru and 
Vietnam, Kaffenberger, Sobol, and Spindelman (2023) find that a one 
standard deviation increase in mathematics test scores is significantly 
associated with 50% lower odds of dropping out between ages 8 
and 12 and again associated with a 50% lower odds of dropping 
out between ages 12 and 15. In these same countries and using the 
same data source, Cueto, Felipe, and León (2020) find slightly smaller 
estimates for an older cohort of children. In this study, a one standard 
deviation increase in a vocabulary test taken at age 12 is significantly 
associated with a 21% to 32% decrease in the risk of dropping out 
before the end of school across the four countries (Cueto, Felipe, and 
León 2020). Both sets of estimates are large in magnitude. 

In Kenya, Zuilkowski, Jukes, and Dubeck (2016) find that a one standard 
deviation increase in literacy and numeracy test scores is significantly 
associated with a 40% and 17% decrease in the probability of 
dropping out, respectively. No, Sam, and Hirakawa (2012) find larger 
estimates using data collected from 11 schools in Cambodia. A 
one standard deviation increase in standardised test scores was 
significantly associated with a 51% and 61% lower dropout probability 
for first and fifth graders respectively, with dropout measured one 
year after test score data were collected. In China, Yi et al. (2012) find 
that a 10-percentage point improvement in mathematics test scores 
is significantly associated with a 1.3 percentage point decrease in 
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the likelihood of dropping out. Finally, Glewwe, Huang, and Park (2017) 
find a one standard deviation increase in a Chinese test score taken 
between age 9 and 12 is significantly associated with a 5 percentage 
point increase in the probability of being in school nine years later.

Learning and school attainment outcomes
There is strong evidence of a positive, significant association 
between learning and school attainment across low- and middle-
income countries, mainly through the effect of learning on grade 
progression or completion. 

Stern et al. (2024) establish the relationship between learning and 
school attainment causally, using a randomised controlled trial of an 
early grade literacy intervention in South Africa to examine the impact 
of literacy on grade progression. The authors find that students in the 
treatment group were 15% more likely to reach grade 7 on schedule, 
thus not repeating a grade, compared to students in the control group 
(Stern et al. 2024).

Glewwe, Huang, and Park (2017) find a one standard deviation 
increase in Chinese and mathematics tests taken between age 9 
and 12 is significantly correlated with increases in eventual years of 
schooling by 0.24 and 0.2 years respectively. Kaila, Sahn, and Sunder 
(2024) find slightly larger estimates in Senegal and Madagascar, 
with a one standard deviation increase in a grade 2 composite test 
score being significantly correlated with an increase by 1.7 and 0.7 
years in the highest grade completed in Senegal and Madagascar, 
respectively. 

Similarly, using Young Lives data from Ethiopia, India, Pakistan, Peru 
and Vietnam, Das, Singh, and Yi Chang (2022) find that students 
with a one standard deviation higher test score at age 12 were 
significantly more likely to have, on average, one to two more years 
of schooling by age 22. They find large variation by socioeconomic 
status, however, with test scores explaining roughly 15% to 55% of the 
socioeconomic status gap in years of completed schooling at age 22. 
Using this same data, Lopez et al. (2024) investigate the association 
between four specific foundational cognitive skills domains (inhibitory 
control, working memory, long-term memory and implicit learning) and 
school attainment.16 In Ethiopia, a one standard deviation increase in 
working memory is significantly correlated with a 7.5% increase in the 
probability of completing lower secondary school.

Harbison and Hanushek (1992) find a one standard deviation increase 
in Portuguese test results to be significantly correlated with an 
increase in the probability of promotion to the next grade by between 
3.75% and 6.25% for the average student in Brazil. Performance on a 
mathematics test did not have a strong influence on the probability of 
promotion.

16 These domains have been shown to form part of overall executive function, which equips children with the 
cognitive skills necessary to perform well and adapt in classroom environments (Lopez et al. 2024).
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In terms of school completion, Glick and Sahn (2010) find that in 
Senegal, a one standard deviation improvement in a grade 2 pretest 
score is significantly correlated with a 22 percentage point increase 
in the probability of completing grade 6. Similarly, Nakajima, Kijima, 
and Otsuka (2018) find that being able to read or write at age 
12 is significantly correlated with an increase in the probability of 
completing upper primary and upper secondary school by 1.2 and 
1.5 percentage points respectively, compared to children who cannot 
read or write. 

There is a small body of evidence focusing on the positive effect of 
learning on higher education attainment. 

Sánchez and Singh (2018) also use Young Lives data to look at 
learning and higher education attainment in India, Peru and Vietnam. 
They find that a one standard deviation increase in vocabulary 
and mathematics scores at age 12 is significantly correlated with a 
9.8% (vocabulary) and 6% (mathematics) increase in being enrolled 
in higher education in India, a roughly 4% to 6.5% increase for both 
tests in Peru, and a 4% to 7% increase in Vietnam. Using the same 
data from Peru, Lopez et al. (2024) find larger estimates, where a 
one standard deviation increase in foundational cognitive skills is 
significantly correlated with a 12.3-15.7% increase in the probability of 
ever enrolling in university. In this instance, the difference in estimates 
may arise from the different outcomes used to measure foundational 
learning.

Overall, there is strong evidence suggesting that improved learning is 
associated with increased school attainment and progression. More 
evidence is needed on the effect of learning on higher education 
attainment. The evidence is primarily correlational in nature, but it 
includes some causal evidence on the effect of learning on grade 
progression.

Overall, there is 
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4	 Learning, economic 
growth, and other societal 
level outcomes 

Learning and economic growth and productivity  
Economic growth is more strongly correlated with learning than 
with years of schooling.

Researchers often use the concept of human capital to estimate 
the association between education and economic growth.17 Human 
capital refers to the collective knowledge and skills embodied in a 
population. Years of schooling data are commonly used as a proxy for 
human capital; however, schooling without learning can weaken the 
correlation between human capital and economic growth (Pritchett 
2013; UNESCO 2017). This disconnect makes it crucial to assess 
whether expanding schooling or improving education quality matters 
more for economic growth.

The idea of prioritising school quality for growth is not new. Solmon 
(1985) focuses on measures of school quality, finding a strong 
correlation with economic growth. However, his analysis relies on input-
based measures of school quality, such as expenditures per pupil, 
which are not always well correlated with learning achievement. Barro 
(2001), on the other hand, uses direct measures of education quality, 
including internationally comparable tests in science, mathematics 
and reading, to estimate its relationship with economic growth. 
He finds that a one standard deviation increase in science scores 
is associated with an increase in per capita GDP growth rate by 1 
percentage point per year, compared to only 0.2 percentage points 
per year for a one standard deviation rise in school attainment.

Over the past two decades, research increasingly shows that learning 
correlates more strongly with annual per capita GDP growth than 
schooling. In a seminal paper, Hanushek and Kimko (2000) use 
performance on international mathematics assessments to measure 
learning’s effect on growth using an endogenous growth model for the 
period 1960 to 1990. Their results show that a one standard deviation 
increase in test scores raises real per capita GDP growth by 1.4 
percentage points annually. In comparison, a one standard deviation 
rise in years of schooling led to only a 0.25 percentage point increase 
in per capita growth rates.18

Research 
increasingly shows 
that learning 
correlates more 
strongly with 
annual per capita 
GDP growth than 
schooling.

17 Economic growth can be measured as a change in annual GDP per capita growth rates or change in GDP 
per capita (levels). We discuss evidence for both these measures of economic growth. 
18 The authors acknowledge how large this effect is – the growth effect of a one standard deviation increase 
in test scores is greater than the effect of more than nine years of average schooling, and similarly, this 
estimate in absolute terms is roughly the same as estimates of the average rates of technological progress 
between 1960 to 1990 (Hanushek and Kimko 2000). As such, while the results indicate that labour-force 
quality differences are important for growth, the authors acknowledge that their estimates likely overstate 
that causal impact, pointing to possible omitted variables in the growth equations as a potential explanation 
(Hanushek and Kimko 2000).
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Hanushek and Woessmann (2012) expand on this study using an 
updated dataset covering 36 international tests from 12 testing 
cycles conducted between 1965 and 2003. To measure learning in 
their growth model they use international standardised assessments 
including TIMSS, PISA, and PIRLS which evaluate proficiency in 
mathematics, science, and reading. They find that one-standard-
deviation higher test scores are associated with 2 percentage 
point higher annual GDP per capita growth rates, whereas years 
of schooling alone have a negligible effect. These findings hold 
across various model specifications, including instrumental variable 
approaches,19 longitudinal designs and controls for cultural and 
institutional differences, such as migration status. Their findings 
reinforce Hanushek and Kimko (2000), confirming a stronger 
association between learning and economic growth than schooling 
alone and economic growth. 

Hanushek and Woessmann’s extensive research consistently 
demonstrates a strong and robust correlation between learning 
(cognitive skills) and economic growth (Hanushek and Woessmann 
2007, 2008, 2020, 2023). Other researchers have tested the 
robustness of this evidence by using diverse data sets, extended 
time periods and various model specifications. For example, Altinok 
and Aydemir (2017) analyse an updated dataset of cognitive skills 
measured through international and regional student achievement 
tests from 1960–2012.20 Using multiple regression models, their 
estimates show that a one-standard-deviation improvement in 
cognitive skills correlates with a 1.5 percentage point increase in 
annual GDP per capita growth rates. 

Angrist et al. (2021) use growth regressions to explore how learning 
outcomes relate to economic growth. They find that 1% higher 
learning outcomes translates to a 7.2% higher annual GDP growth 
rates, while schooling-based measures produce much smaller 
growth effects, ranging from 1.6% to 3.3%. A key contribution of their 
study is the introduction of the Harmonized Learning Outcomes 
(HLO) database, which spans 164 countries and covers 98% of 
the global population between 2000 and 2017, thus enabling a 
comprehensive analysis. 

Lastly, Richards (2023), use a difference-in-differences regression 
to examine how learning poverty – the share of children failing to 
achieve basic literacy – relates to changes in per capita GDP from 
2015 to 2019. The study finds that lower learning poverty rates 
(indicating a higher proportion of children achieving basic literacy) 
are more strongly associated with GDP growth than schooling 

19 The study uses measures of the institutional structure of the school systems, for example the share of 
enrolment in private schools and presence of external exit exam systems, as instruments for the cognitive-skill 
measure
20 The International student achievement tests include TIMSS, PIRLS and PISA while the regional tests are 
from Africa and Latin America, such as LLECE, SACMEQ or PASEC.
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attainment (defined as the proportion of a cohort reaching grade 
5). The regression estimates imply that a country with a learning 
poverty rate that is 10 percentage points lower than another is 
projected to have a $200 higher per capita GDP over the 2015–2019 
period.

Overall, findings from these studies reinforce that learning 
achievement is strongly related to economic growth. Findings 
further show that the association between GDP growth and learning 
is stronger than the correlation between GDP and schooling 
attainment.

Education quality accounts for significant differences in GDP per 
capita levels across countries.

The studies above focused on the contribution of learning to annual 
GDP growth rates. Another set of studies aims to quantify the 
contribution of human capital to GDP per capita levels.21

Angrist et al. (2021) use this framework to estimate the contribution 
of human capital, measured through schooling attainment and 
learning outcomes, to cross-country differences in GDP per capita. 
They find that human capital accounts for 20% to 50% of differences 
in GDP per capita across countries. Notably, they find that 
integrating learning outcomes into their model nearly doubles human 
capital’s contribution to GDP compared years of schooling alone. 

Schoellman (2012) applies an innovative approach to examine how 
education quality explains cross-country variations in GDP per 
worker. The study uses the returns to schooling for foreign-educated 
immigrants in the US as a proxy for the quality of education in their 
home countries. He then uses both this measure of education quality 
and a measure of years of schooling to estimate the contributions 
of each to output per worker. He finds that accounting for education 
quality doubles human capital’s role in explaining cross-country 
GDP per worker differences, increasing its share to 20%. The study 
concludes that if the poorest countries’ education quality and years 
of schooling are replaced with US levels, their GDP per worker could 
rise from 3% to 20% of the US level. Hendricks and Schoellman (2018) 
refine this approach by incorporating pre-migration wages using 
data from the New Immigrant Survey to correct for migrant selection 
bias. Their updated analysis suggests that human capital – when 
adjusted for quality of education and experience – plays an even 
greater role in cross-country income differences, with an estimated 
contribution of nearly 60%.

21 In terms of methodologies, the first set of studies use growth regressions to estimate the relationship 
between learning and annual GDP growth rate. The second set uses growth accounting framework, which 
decomposes GDP into contributions from human capital, physical capital, and total factor productivity. This 
method quantifies how much each factor contributes to economic growth.
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Altinok and Aydemir (2017) look at the relative importance of 
different skill levels for economic development and whether these 
patterns vary between less developed and advanced economies. 
They find that for high-income countries, economic growth is closely 
correlated with the proportion of top-performing students.22 In Sub-
Saharan Africa and the Arab States, however, economic growth 
is more strongly associated with the share of students achieving 
minimum proficiency levels, highlighting the need to address basic 
literacy and numeracy.

Overall, these findings confirm that quality-adjusted human capital 
metrics are instrumental in explaining GDP per capita differences 
across countries. 

Evidence on the associations between learning achievements and 
other societal level outcomes is limited.

Finally, we explore evidence on education quality and other societal 
level outcomes beyond economic growth, though evidence on this 
is very limited. Jamison, Jamison, and Hanushek (2007) analyse the 
correlations between education quality and income growth and 
mortality decline using panel data from 51 countries over 10-year 
intervals from 1960–2000.23 The study finds that higher education 
quality significantly enhances economic growth and reduces infant 
mortality rates, primarily by fostering technical progress. These 
effects are particularly pronounced in open economies, where a one 
standard deviation increase in test scores is associated with a 0.6% 
increase in the annual rate of decline in infant mortality. 

Chetty et al. (2014) examine intergenerational economic mobility 
in the United States, focusing on regional disparities and their 
underlying causes. The study finds that economic mobility varies 
significantly across regions, with education quality as one of the key 
predictors. Most importantly, education quality, measured by primary 
school test scores24 instead of input measures like class size, are 
significantly correlated with upward mobility. The correlation between 
income-adjusted test scores and upward mobility is nearly 0.6.

22 The study defines the minimum level threshold as 400 test-score points in the adjusted international 
scale, while the advanced level threshold is defined as 600 points. Following these benchmarks, they find that 
the international median of share of students at minimum threshold in 73% and for those at the advanced 
threshold is 11%. 
23 Their methodology accounts for country-specific heterogeneity, with parameter estimation through 
maximum likelihood methods.
24 The study uses average math and English test scores for grades 3–8 from the Global Report Card. This 
data converts statewide test scores into a national scale by comparing them to National Assessment of 
Educational Progress (NAEP) scores.
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5	 Discussion
This review has shown that it is not just schooling, but the learning 
achieved through schooling, that is associated with later outcomes 
including at both the individual and societal level. Learning is 
associated with increased individual earnings and broader economic 
growth. Indeed, studies suggest nearly all of the association 
between education and growth is through cognitive skills rather than 
schooling attainment. Associations have also been found between 
learning achievements and reductions in child mortality, increased 
women’s empowerment, reduced school dropout and more. 
Prioritising learning is therefore essential to deliver on education’s 
promise for individuals and society (World Bank 2018). 

To realise these potential benefits, governments will need to invest 
in cost-effective, scalable policies to ensure schooling leads to 
learning. Fortunately, in recent decades innovative programmes for 
improving foundational learning have been identified with proven 
success (Akyeampong et al. 2023; Glewwe and Muralidharan 
2016; Kremer, Brannen, and Glennerster 2013). For example, strong 
evidence supports strategies such as targeting instruction to 
students’ learning levels (eg ‘Teaching at the Right Level’ and other 
differentiated instruction approaches) and structured pedagogy 
(ie high quality, integrated lesson plans, student materials, teacher 
training and support, and monitoring) as cost-effective ways to 
improve outcomes (Angrist et al. 2025).

However, knowing what works is not enough on its own. A key 
challenge is to ensure successful programmes are adapted and 
implemented in different contexts at scale. There exist large gaps 
between policy and practice (Angrist and Dercon 2024). To achieve 
the goal of universal foundational literacy and numeracy we 
need not only evidence for what works but also a strong focus on 
measuring and supporting effective implementation. Implementation 
research in education can bridge the gap between evidence, policy 
and practice, enabling large-scale impact.

This review also revealed gaps in the current literature. More 
research is needed on the relationship between learning and 
outcomes at the individual level, such as gender-related outcomes 
and employment probabilities, and outcomes at the societal 
level, such as reducing crime, fostering social cohesion and 
civic engagement, addressing the climate crisis and improving 
democracy. Such findings can help inform government spending and 
educational investment decisions. Furthermore, interpretation and 
synthesis of the evidence would be more useful if learning measures 
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focused on proficiencies and competencies rather than standard 
deviations, given the wide variation in a standard deviation of 
learning both within and across country contexts.

The evidence in this brief suggests the returns to education are much 
larger when children are learning than when they are not. It also 
shows that the outcomes associated with learning are multifaceted, 
spanning wages and GDP growth, as well as health improvements 
and increases in schooling attainment. Learning-oriented policies 
can, therefore, contribute to both educational goals and to the 
achievement of countries’ broader development goals.
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Appendix 1	 Literature review matrices

    Table A1	 Literature review matrix: Micro evidence with main findings, learning measures 	
			   and method of analysis

Study 
number Reference Outcome Effect Size

Learning 
Measure

Method of 
Analysis Country/Region

1 Alderman et al. 
(1996)

Earnings 1 SD increase in test scores  12-
28% increase in earnings

Literacy and 
numeracy test results

Regression analysis 
and instrumental 
variable estimation

Pakistan

2 Angrist and 
Lavy (1997)

Earnings Moving from having some ability to 
having functional competence in 
French language  50% increase in 
earnings

French language skills Difference-in-
difference

Morocco

3 Bijwaard, Van 
Kippersluis 
and Veenman 
(2015)

Adult mortality 1 SD increase in cognitive ability  
18% decrease in mortality hazard for 
those with primary school and 28% 
decrease for those with secondary 
school

Cognitive skills and 
vocabulary test 
scores

Structural equation 
model

UK

4 Boissiere, 
Knight and 
Sabot (1985)

Earnings 1 unit increase in test scores  2% 
increase in earnings in Kenya and 
1.3% increase in earnings in Tanzania

Literacy and 
numeracy test scores

Regression analysis Kenya, Tanzania

5 Borgonovi 
and Pokropek 
(2016)

Self-reported health 1 SD increase in literacy scores  
0.13 increase in a standardised self-
reported health scale.

Literacy assessments Regression analysis OECD countries

6 Campos-
Vazquez (2018)

Earnings 1 SD increase in test scores  2% 
increase in earnings with controls

Cognitive skills test 
scores

Regression analysis Mexico

7.1 Carneiro, 
Crawford and 
Goodman 
(2007)

Teenage pregnancy 1 SD increase in test scores  37% 
decrease in the probability of having 
had a first child as a teenager

Cognitive skills test 
scores

Regression analysis UK

7.2 Carneiro, 
Crawford and 
Goodman 
(2007)

Self-reported health; 
Mental health

1 SD increase in test scores  
23% decrease in the probability of 
reporting experiencing depression 
and a 27% decrease in the 
probability of reporting poor or fair 
health rather than good or excellent 
health

Cognitive skills test 
scores

Regression analysis UK

7.3 Carneiro, 
Crawford and 
Goodman 
(2007)

Employment 
probability

1 SD increase in cognitive skills 
 5.7% increase in probability of 

employment

Cognitive skills test 
scores

Regression analysis UK

8 Chua (2017) Earnings 1 SD increase in literacy skills  
14.6% average increase in earnings 
across countries

Literacy skills Regression analysis Low- and middle-
income countries

9 Crawfurd 
(2024)

Earnings 1 SD increase in foundational skills  
4-8% increase in earnings

Literacy and 
numeracy test scores

Regression analysis Indonesia

10 Cueto, Felipe 
and Leon 
(2020)

School dropout 
probability

1 SD increase in test scores  21-
32% decrease in risk of dropping out 
before end of school

Cognitive skills test 
scores

Regression analysis Ethiopia, India, Peru, 
Vietnam

11 Currie and 
Thomas (2001)

Employment 
probability

1 SD increase in test scores  3% 
increase in employment probability

Reading and 
mathematics test 
scores

Regression analysis UK

12 Danon et al. 
(2024)

Earnings 1 SD increase in test scores  USD 
8.3 increase in median earnings

Cognitive skills test 
scores

Regression analysis Pakistan

13 Das, Singh 
and Yi Chang 
(2022)

School attainment 1 SD increase in test scores  1-2 
more years of schooling by age 22

Test scores Regression analysis Ethiopia, India, 
Pakistan, Peru and 
Vietnam
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Study 
number Reference Outcome Effect Size

Learning 
Measure

Method of 
Analysis Country/Region

14 Glewwe (1996) Earnings 1 unit increase in maths/reading 
test scores  2.4-3.5% increase in 
earnings

Mathematics and 
English test scores

Maximum-Likelihood 
Estimation; Two-
stage procedure

Ghana

15 Glewwe (1999) Child health (height 
for age Z-score) 

1 point increase in health knowledge 
 2.02 point increase in height for 

age Z-score

Mother’s Arabic and 
mathematics skills

Regression analysis; 
Instrumental variable 
estimation

Morocco

16.1 Glewwe, Huang 
and Park 
(2017)

Dropout 1 SD increase in test scores  5 p.p. 
increase in the probability of being in 
school 9 years later

Chinese, mathematics 
and literacy 
achievement tests

Regression analysis China

16.2 Glewwe, Huang 
and Park 
(2017)

School attainment 1 SD increase in test scores  0.2-
0.24 increase in eventual years of 
schooling

Chinese, mathematics 
and literacy 
achievement tests

Regression analysis China

17 Glewwe, Song 
and Zou (2022)

Earnings 1 SD increase in test scores  10% 
increase in earnings

Cognitive skills and 
literacy test scores

Regression analysis China

18 Glick and Sahn 
(2010)

School attainment 1 SD increase in test scores  22 
p.p. increase in the probability of 
completing sixth grade

Test scores Regression analysis Senegal

19 Hanushek and 
Woessmann 
(2008)

Earnings 1 SD increase in test scores  
5-48% increase in earnings

N/A Literature review Global

20 Hanushek and 
Zhang (2009)

Earnings 1 SD increase in test scores  5-15% 
increase in earnings

Literacy test scores Regression analysis OECD countries

21 Harbison and 
Hanushek 
(1992)

Promotion 
probability; School 
dropout probability

1 SD increase in test scores  3.75-
6.25% increase in the probability of 
being promoted to the next grade

Portuguese and 
mathematics test 
scores

Regression analysis Brazil

22 Hatch et al. 
(2007)

Mental health; 
Substance abuse

1 point increase in childhood 
cognitive ability  0.29 point 
decrease in mental health score and 
a 4% increase in the risk of screening 
positive for alcohol abuse 

Literacy test scores Regression analysis UK

23.1 Kaffenberger 
and Pritchett 
(2021)

Child mortality Acquiring basic education 
compared to not  67% decrease in 
child mortality

Mother’s literacy test 
results (ability to read)

Regression analysis 
and instrumental 
variable estimation

50 low- and middle-
income countries 

23.2 Kaffenberger 
and Pritchett 
(2021)

Fertility Acquiring basic education 
compared to not  1.24 decrease in 
births and 37% decrease in average 
number of children

Literacy test scores 
(ability to read)

Regression analysis 
and instrumental 
variable estimation

50 low- and middle-
income countries

23.3 Kaffenberger 
and Pritchett 
(2021)

Index of women’s 
empowerment; Index 
of women’s financial 
behaviours

Acquiring basic education 
compared to not  0.68 SD 
increase in women’s empowerment 
index and 0.9 SD increase in financial 
behaviours index

Literacy test scores 
(ability to read)

Regression analysis 
and instrumental 
variable estimation

50 low- and middle-
income countries

24 Kaffenberger, 
Sobol and 
Spindelman 
(2023)

School dropout 
probability

1 SD increase in test scores  50% 
lower odds of dropping out between 
ages 12-15

Mathematics test 
scores

Regression analysis Ethiopia, India, Peru 
and Vietnam

25 Kaila, Sahn and 
Sunder (2024)

School attainment 1 SD increase in test scores  1.7 
year increase in highest grade 
completed in Senegal and 0.7 years 
in Madagascar.

Mathematics and 
French test scores

Regression analysis Senegal and 
Madagascar

26 Khandke, Pollitt 
and Gorman 
(1999)

Child health 1 point increase in the maternal 
literacy score  3.7 percentage 
point decrease in respiratory illness 

Mother’s literacy Regression analysis Guatemala

27 Lee and 
Newhouse 
(2012)

Youth 
unemployment ratio

1 SD increase in test scores 
 3-5 p.p. decrease in youth 

unemployment ratio

International test 
scores

Regression analysis Global

28.1 Lopez et al. 
(2024)

Lower secondary 
school completion

1 SD increase in test scores  7.5% 
increase in probability of completing 
lower secondary school

Foundational 
cognitive skills

Regression analysis Ethiopia

28.2 Lopez et al. 
(2024)

University enrolment 1 SD increase in test scores  12.3-
15.7% increase in probability of ever 
enrolling in university

Foundational 
cognitive skills

Regression analysis Peru
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Study 
number Reference Outcome Effect Size

Learning 
Measure

Method of 
Analysis Country/Region

29 Lou and 
Thomas (2015)

Nonmarital teenage 
childbearing

1 SD increase in test scores  50% 
decrease in risk of experiencing a 
nonmarital teenage birth

Test scores Regression analysis US

30 McIntosh and 
Vignoles (2001)

Employment 
probability

Having level 1 numeracy skills 
relative to below this level  
4-5.5% increase in probability of 
employment

Literacy test scores Regression analysis UK

31 Moll (1998) Earnings 1 SD increase in test scores  34-
48% increase in earnings

Literacy test results Regression analysis South Africa

32 Nakajima, 
Kijima and 
Otsuka (2018)

School attainment Being able to read or write 
compared to not  1.2 p.p. increase 
in the probability of completing 
upper primary school and 1.5 
increase for upper secondary school

Reading and writing 
skills

Regression analysis India

33 Nikolov, Jimi 
and Chang 
(2020)

Earnings 1 SD increase in aggregate ability 
score  10-14% increase in earnings

Aggregate ability 
score, including 
measures of literacy 
and numeracy

Regression analysis 
and instrumental 
variable estimation

South Africa

34 No, Sam and 
Hirakawa 
(2012)

School dropout 
probability

1 SD increase in test scores  51% 
lower dropout probability for first 
graders and 61% lower dropout 
probability for fifth graders

Test scores Regression analysis Cambodia

35 Ozawa et al. 
(2022)

Earnings 1 SD increase in test scores  4.5% 
increase in earnings

Literacy, numeracy 
and cognitive skills 
test scores

Systematic review 
and meta-analysis

Low- and middle-
income countries

36 Sánchez and 
Singh (2018)

Higher education 
enrolment

1 SD increase in test scores  
6-9.8% increase in being enrolled 
in higher education in India, 4-6.5% 
increase in Peru, and a 4-7% 
increase in Vietnam

Cognitive and 
mathematics test 
scores

Regression analysis India, Peru, Vietnam

37 Shrestha 
(2019)

Infant and under-five 
child mortality rate

1 p.p. increase in the ability to 
write  0.2 p.p. reduction in infant 
mortality and 0.3 p.p. reduction in 
under-five child mortality

Mother’s ability to 
read and write

Difference-in-
difference

Nepal

38 Smith-
Greenaway 
(2013)

Child mortality Mothers with full reading skills 
compared to mothers who cannot 
read at all  30% lower risk of child 
mortality

Mother’s reading skills Regression analysis Nigeria

39 Stern et al. 
(2024)

School attainment Students in the treatment group 
compared to the control group  
15% more likely to reach grade 7 on 
schedule

Literacy assessments Randomised 
controlled trial

South Africa

40 Sun (2019) Earnings 1 SD increase in exam ability  
7-12% increase in earnings over time

Exam ability Generalised method 
of moments

China

41 Taylor et al. 
(2016)

Prenatal care Being literate compared to not 
being literate  71% higher odds 
of having had any prenatal care 
and 27% higher odds of having had 
adequate care

Literacy Regression analysis West Africa (Benin, 
Burkina Faso, Ghana, 
Guinea, Liberia, 
Mali, Nigeria, Niger, 
Senegal and Sierra 
Leone)

42 Yi et al. (2012) School dropout 
probability

10 p.p. increase in maths test scores 
 1.3 p.p. decrease in likelihood of 

dropping out

Mathematics test 
scores

Regression analysis China

43 Yu et al. (2017) Earnings 1 SD increase in English proficiency 
score  12.1% increase in earnings 

English, reading, 
mathematics and 
problem-solving skills

Regression analysis China

44 Zuilkowski, 
Jukes and 
Dubeck (2016)

School dropout 
probability

1 SD increase in test scores  
40% (literacy) and 17% (numeracy) 
decrease in probability of dropping 
out.

Literacy and 
numeracy 
assessments

Regression analysis Kenya
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Study 
number Reference Outcome Effect Size

Learning 
Measure

Method of 
Analysis Country/Region

1 Altinok and 
Aydemir (2017)

Average annual 
growth rate in real 
per capita GDP, 
1960-2010

1 SD increase in test scores  1.5 pp 
annual per capita GDP growth rate

International & 
regional assessments 
in science, 
mathematics and 
reading

Endogenous growth 
model

80 countries

2.1 Angrist et al. 
(2021)

Average annual 
growth rate in real 
per capita GDP, 
2000–2010

1% improvement in test scores  
7.2% annual per capita GDP growth 
rate

Harmonised Learning 
Outcomes

Endogenous growth 
model

164 countries

2.2 Angrist et al. 
(2021)

GDP per capita Human capital’s role in GDP per 
worker approx. 20-50%

Harmonised Learning 
Outcomes

Growth accounting 
framework

164 countries

3 Barro (2001) Real GDP per capita 
growth rate

1 SD increase in test scores  1 pp 
annual per capita GDP growth rate

International 
test scores in 
mathematics and 
science

Growth regression 100 countries

4 Chetty et al. 
(2014)

Upward mobility 
(measured as the 
expected income 
percentile rank of 
children from low-
income families), 
2011-12

Income-adjusted test scores and 
dropout rates are highly correlated 
with upward mobility (≈ 0.6)

Income-adjusted test 
scores (mean grade 
3–8 mathematics and 
English test scores)

Ordinary least 
squares regression

US

5 Hanushek and 
Kimko (2000)

Average annual 
growth rate in real 
per capita GDP, 
1960-90

1 SD increase in test scores  1.4 pp 
annual per capita GDP growth rate

International Test 
scores in science, 
mathematics, and 
reading exams

Endogenous growth 
model

39 countries

6 Hanushek and 
Woessmann 
(2012)

Average annual 
growth rate in real 
per capita GDP, 
1960-2000

1 SD increase in test scores  2 pp 
annual per capita GDP growth rate

International Test 
scores in science, 
mathematics, and 
reading exams

Endogenous growth 
model

50 countries

7 Hendricks and 
Schoellman 
(2018)

GDP per worker Human capital (quality education) 
role in GDP per worker approx. 60%

Wage gains at 
migration

Growth accounting 
framework

US income data, 
global education 
data

8 Jamison, 
Jamison, and 
Hanushek 
(2007)

Log of the infant 
mortality rate 
(deaths in the year 
following birth per 
1000 live births), 
1960-2000

1 SD increase in test scores  0.6% 
faster decline in infant mortality rate

International test   
scores in science, 
mathematics, and 
reading exams

Endogenous growth 
model

62 countries

9 Richards 
(2023)

Change in per capita 
GDP, 2015–19

10% lower learning poverty  $200 
higher per capita GDP

Learning poverty 
rates, World Bank

Difference-in-
differences in GDP 
growth rates

75 countries

10 Schoellman 
(2012)

GDP per worker Human capital (quality education) 
role in GDP per worker approx. 20%

Returns to schooling 
of immigrants

Growth accounting 
framework

US income data, 
global education 
data

    Table A2	 Literature review matrix: Macro evidence with main findings, learning measures 	
			   and method of analysis



www.wwhge.org 
wwhge@bsg.ox.ac.uk

https://www.wwhge.org
mailto:wwhge@bsg.ox.ac.uk

	Contents
	1  What is structured pedagogy?
	2 Effectiveness and cost effectiveness of structured pedagogy
	6 Additional resources on structured pedagogy


