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Although demographers have long studied the educational differentials in women’s 

fertility (Bongaarts, 2010; Cleland & Rodriguez, 1988; Cochrane, 1979; Martin, 1995), most 

focus on years of schooling or levels of educational attainment. Schooling does not always 

translate to learning (Pritchett, 2013; UNESCO, 2013; World Bank, 2018). The acute gap 

between schooling and learning in low- and middle-income countries has been well 

documented by recent research. However, it remains unclear whether it has any consequences 

for demographic outcomes such as fertility. Some scholars postulate that poor learning 

outcomes may compromise the transformative effect of schooling on delaying childbearing 

and lowering fertility (Esteve & Florez-Paredes, 2018; Grant, 2015). Others argue that 

schooling can lower fertility even without imparting skills or knowledge (Basu, 2002; 

Bledsoe et al., 1998; Cleland, 2002).  

Does the relationship between education and fertility depend on learning? Is more 

schooling without learning still associated with lower fertility? This study presents one of the 

first cross-country investigations into these questions. We draw on comparable, cross-

sectional data from 31 low- and middle-income countries collected by the Demographic and 

Health Surveys (DHS) and examine the extent to which learning moderates the relationship 

between levels of schooling and women’s fertility. To distinguish levels of schooling from 

learning, we construct a standardized literacy rate for each country to measure the learning 

outcomes of women at childbearing age. By conceptually and empirically distinguishing 

schooling from learning, this study contributes to the explanation of educational differentials 

in fertility and a more nuanced understanding of the role of education in shaping women’s 

fertility behaviors and outcomes in low- and middle-income countries.  

 

Background 

A large body of literature has demonstrated a pervasive negative relationship between 

women’s education and fertility in low- and middle-income countries (Ainsworth et al., 1996; 

Bongaarts, 2003, 2010; Cleland & Rodriguez, 1988; Cochrane, 1979; Martin, 1995; Shapiro, 

2012). However, debates about how and why more educated women have lower fertility 

continue to this date (Basu, 2002; Bongaarts, 2010; Cleland, 2002; Jeffery & Basu, 1996; 

National Research Council, 1998). Most recently, research has uncovered that increased 

education is only weakly associated with fertility decline in some regions (Bongaarts et al., 

2017; Esteve & Florez-Paredes, 2018; Liu & Raftery, 2020) and that it does not always lead 

to later family formation or childbearing (Esteve & Florez-Paredes, 2018; Grant, 2015). This 

has led some to speculate that the transformative power of women’s education might have 

been compromised by the poor quality of learning (Ainsworth et al., 1996; Bongaarts et al., 

2017; Esteve & Florez-Paredes, 2018; Grant, 2015).  

Conceptually, the relationship between education and fertility may or may not depend 

on learning. While education can impart knowledge and skills, improving women’s abilities 

to acquire new information and use contraception (Cochrane, 1979; Rosenzweig, 1995, p. 

150), education can also affect fertility through social and ideational influences independent 

of cognitive skills (Cleland, 2002; Cochrane, 1979, p. 150; Diamond et al., 1999). Moreover, 
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individuals can be selected into different levels of education based on their background 

characteristics (Bledsoe et al., 1998; Cochrane, 1979, p. 150). If indeed education and fertility 

are linked through social and ideational pathways or through selection, this means more 

educated women can have lower fertility even without acquiring more knowledge or skills.  

Empirical evidence on whether and how the education-fertility relationship is 

moderated by quality of learning is largely lacking (Glewwe, 1998; Psaki et al., 2019). The 

few existing, country-specific studies suggested that, while cognitive skills, such as literacy, 

mediate the relationship between women’s schooling and lower fertility (Levine et al., 2012; 

Oliver, 1999; Thomas, 1999), the relationship does not solely depend on cognitive skills 

(Oliver, 1999; Thomas, 1999). The current study extends the existing literature by 

systematically investigating the educational differentials in fertility vary across countries by 

quality of learning, and how learning moderates the relationship between education and the 

proximate determinants of fertility, such as age at first birth, fertility ideals, and contraceptive 

use.  

   

Data and Methods 

We pooled IPUMS-DHS data from 31 low- and middle-income countries. These 31 

nationally representative surveys are used because they collected literacy information by 

asking the respondent to read aloud a sentence on the card. The final analytic sample contains 

1,175,031 women aged 15-49 surveyed between 2003 and 2017.  

To measure learning, we construct a standardized literacy rate for each country. A 

respondent is considered literate if she can read a whole sentence. While we can use literacy 

rate to measure learning, literacy rate is influenced by the educational composition of each 

country. To adjust for differences in the levels of schooling, we calculate a standardized 

literacy rate. Specifically, we first calculate a literacy rate specific to each level of schooling. 

We then calculate the average of the schooling level-specific literacy rates, assuming a 

uniform schooling level distribution for all countries. Across the 31 countries in our sample, 

the variable, standardized literacy rate, has a mean of 0.81 with a standard deviation of 0.08.  

Following Schoumaker (2013), we first use the birth histories in DHS surveys to 

compute the number of births within the three years preceding the survey date and exposure 

between exact ages. Next, we fit a Poisson model to investigate the relationship between level 

of schooling, learning, and fertility rate. Specifically, for individual 𝑖 in country 𝑗, her number 

of births at age 𝑘, 𝜇𝑖𝑗𝑘, can be modelled as:   

 

log 𝜇𝑖𝑗𝑘 = log 𝑛𝑖𝑗𝑘 + 𝛼𝑘 +𝑿𝑖𝑗𝑘𝛽 + (𝑿𝑖𝑗𝑘 ⋅ 𝐿𝑗)𝛾 + 𝑏𝑗 + 𝜖𝑖𝑗𝑘 (1) 

 

where 𝑛𝑖𝑗𝑘 is the exposure in person-years, which enters the model as an offset. 𝛼𝑘 controls 

for 1-year age groups. 𝑿𝑖𝑗𝑘 is a vector indicating the highest level of schooling an individual 

has attended (with no education as the reference category), and 𝐿𝑗 is the standardized literacy 

rate of country 𝑗. We center the standardized literacy rate at mean so that the coefficients on 

level of schooling, 𝛽, indicate the educational gradient when quality of learning is average. 

We are mainly interested in estimating 𝛾, the coefficients on the interaction terms between 

level of schooling and standardized literacy rate, which tell us whether and how the 

educational gradient in fertility varies according to the quality of learning. 𝑏𝑗 represents the 

country fixed effect, which effectively controls for any country-level heterogeneity including 

but not limited to socioeconomic development, phases of fertility transition, access to family 

planning, and any regional differences. In addition, we also control for the rural/urban 

residence of the individual.  
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Results 

Does the educational differential in total fertility rates depend on learning? In Figure 

1, we present the predicted educational gradient of fertility at low, average, and high quality 

of learning, using estimates from the Poisson model specified in Eq (1). Educational gradient 

is expressed in rate ratios relative to no education (Schoumaker, 2013). In countries with 

higher quality of learning, the negative educational gradient is steeper. For example, where 

quality of learning is high (i.e., standardized literacy rate two standard deviations above the 

mean), compared to women with no education, women who have attended primary school 

have 17% lower fertility rates than those with no education, and those who have attended 

secondary school have 48% lower fertility rates. In contrast, in countries with low quality of 

learning (i.e., standardized literacy rate two standard deviations below the mean), women 

who have attended primary school have 3% lower fertility rates than those with no education, 

and women who have attended secondary school have 13% lower fertility rates. Notably, in 

countries with low quality of learning, a negative albeit weak educational gradient of fertility 

still exists.  

 
Figure 1. Predicated educational differentials in fertility at low, average, and high quality of learning: 

Ratios of total fertility rates relative to women with no education.  

 
 

Why does the educational gradient in total fertility rates vary significantly by quality 

of learning? We further examine how learning moderates the relationship between education 

levels and intervening variables between education and fertility. We find that while more 

educated women have first birth and marry at a later age, the size of the educational 

differentials in age at first birth/marriage does not vary significantly by quality of learning. 

Similarly, while more educated women desire fewer children, the size of the educational 

differentials in fertility desires does not vary significantly by quality of learning. The 

educational gradient in contraceptive use, however, does depend significantly on learning. 

Where quality of learning is low, contraceptive use is not significantly more prevalent among 
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educated women than uneducated women. Where quality of learning is high, a clearer 

positive educational gradient in contraceptive use emerges.  

In summary, we find that, the strength of the education-fertility relationship depends 

on learning: the higher the quality of learning, the steeper the negative educational gradient in 

total fertility rates. However, even when quality of learning is poor, there still exists a 

negative educational gradient in fertility. Even without learning, women with more schooling 

still have lower fertility because the educational differentials in age at childbearing and 

fertility desires do not depend on quality of learning. Meanwhile, because the educational 

differentials in contraceptive use only emerge at average or higher quality of learning, the 

negative educational gradient in fertility is weaker in countries with poorer quality of 

learning. 

 

Works Cited 

Ainsworth, M., Beegle, K., & Nyamete, A. (1996). The Impact of Women’s Schooling on 

Fertility and Contraceptive Use: A Study of Fourteen Sub-Saharan African Countries. 

The World Bank Economic Review, 10(1), 85–122. 

https://doi.org/10.1093/wber/10.1.85 

Angrist, N., Djankov, S., Goldberg, P. K., & Patrinos, H. A. (2021). Measuring human capital 

using global learning data. Nature, 592(7854), Article 7854. 

https://doi.org/10.1038/s41586-021-03323-7 

Basu, A. M. (2002). Why does Education Lead to Lower Fertility? A Critical Review of 

Some of the Possibilities. World Development, 30(10), 1779–1790. 

https://doi.org/10.1016/S0305-750X(02)00072-4 

Bledsoe, C. H., Johnson-Kuhn, J. A., & Haaga, J. G. (1998). Introduction. In Critical 

Perspectives on Schooling and Fertility in the Developing World. The National 

Academies Press. https://doi.org/10.17226/6272 

Bongaarts, J. (2003). Completing the fertility transition in the developing world: The role of 

educational differences and fertility preferences. Population Studies, 57(3), 321–335. 

https://doi.org/10.1080/0032472032000137835 

Bongaarts, J. (2010). The causes of educational differences in fertility in Sub-Saharan Africa. 

Vienna Yearbook of Population Research, 8, 31–50. JSTOR. 

Bongaarts, J., Mensch, B. S., & Blanc, A. K. (2017). Trends in the age at reproductive 

transitions in the developing world: The role of education. Population Studies, 71(2), 

139–154. https://doi.org/10.1080/00324728.2017.1291986 

Cleland, J. (2002). Education and future fertility trends, with special reference to mid-

transitional countries. In United Nations. Department of Economic and Social Affairs. 

Population Division (Ed.), Completing the Fertility Transition. 

Cleland, J., & Rodriguez, G. (1988). The Effect of Parental Education on Marital Fertility in 

Developing Countries. Population Studies, 42(3), 419–442. 

Cochrane, P. S. H. (1979). Fertility and Education: What Do We Really Know? The Johns 

Hopkins University Press. 

Diamond, I., Newby, M., & Varle, S. (1999). Female Education and Fertility: Examining the 

Links. In National Research Council, Critical Perspectives on Schooling and Fertility 

in the Developing World. The National Academies Press. 

https://doi.org/10.17226/6272 

Esteve, A., & Florez-Paredes, E. (2018). The Stability Paradox: Why Expansion of Women’s 

Education Has Not Delayed Early Union Formation or Childbearing in Latin 

America. Studies in Family Planning, 49(2), 127–142. 

https://doi.org/10.1111/sifp.12055 



 

 

5 

Glewwe, P. (1998). 5 School Quality, Student Achievement, and Fertility in Developing 

Countries. In Critical Perspectives on Schooling and Fertility in the Developing 

World (pp. 105–137). The National Academies Press. https://doi.org/10.17226/6272 

Grant, M. J. (2015). The Demographic Promise of Expanded Female Education: Trends in 

the Age at First Birth in Malawi. Population and Development Review, 41(3), 409–

438. https://doi.org/10.1111/j.1728-4457.2015.00066.x 

Jeffery, R., & Basu, A. M. (1996). Girls’ Schooling, Women’s Autonomy and Fertility 

Change in South Asia. Sage Publications Inc. 

Levine, R. A., Levine, S. E., Schnell-Anzola, B., Rowe, M. L., & Dexter, E. (2012). 

Communicative Processes and Maternal Behavior. In Literacy and Mothering. Oxford 

University Press. 

https://oxford.universitypressscholarship.com/10.1093/acprof:oso/9780195309829.00

1.0001/acprof-9780195309829-chapter-008 

Liu, D. H., & Raftery, A. E. (2020). How Do Education and Family Planning Accelerate 

Fertility Decline? Population and Development Review, 46(3), 409–441. 

https://doi.org/10.1111/padr.12347 

Martin, T. C. (1995). Women’s Education and Fertility: Results from 26 Demographic and 

Health Surveys. Studies in Family Planning, 26(4), 187–202. 

https://doi.org/10.2307/2137845 

National Research Council. (1998). Critical Perspectives on Schooling and Fertility in the 

Developing World. The National Academies Press. https://doi.org/10.17226/6272 

Oliver, R. (1999). Fertility and Women’s Schooling in Ghana. In P. Glewwe (Ed.), The 

Economics of School Quality Investments in Developing Countries: An Empirical 

Study of Ghana (pp. 327–344). Palgrave Macmillan UK. https://doi.org/10.1007/978-

1-349-15032-8_9 

Pritchett, L. (2013). The Rebirth of Education: Schooling Ain’t Learning. CGD Books. 

Psaki, S. R., Chuang, E. K., Melnikas, A. J., Wilson, D. B., & Mensch, B. S. (2019). Causal 

effects of education on sexual and reproductive health in low and middle-income 

countries: A systematic review and meta-analysis. SSM - Population Health, 8, 

100386. https://doi.org/10.1016/j.ssmph.2019.100386 

Rosenzweig, M. R. (1995). Why Are There Returns to Schooling? The American Economic 

Review, 85(2), 153–158. 

Schoumaker, B. (2013). A Stata module for computing fertility rates and TFRs from birth 

histories: Tfr2. Demographic Research, 28(38), 1093–1144. 

https://doi.org/10.4054/DemRes.2013.28.38 

Shapiro, D. (2012). Women’s education and fertility transition in sub-Saharan Africa. Vienna 

Yearbook of Population Research, 10, 9–30. JSTOR. 

Thomas, D. (1999). Fertility, Education, and Resources in South Africa. In National Research 

Council, Critical Perspectives on Schooling and Fertility in the Developing World. 

The National Academies Press. https://doi.org/10.17226/6272 

UNESCO. (2013). The Global learning crisis: Why every child deserves a quality education 

(D.2013/WS/28). https://unesdoc.unesco.org/ark:/48223/pf0000223826 

UNESCO UIS. (2017). More Than One-Half of Children and Adolescents Are Not Learning 

Worldwide (UIS/FS/2017/ED/46; Fact Sheet No. 46). 

http://uis.unesco.org/sites/default/files/documents/fs46-mo re-than-half-children-not-

learning-en-2017.pdf 

World Bank. (2018). World Development Report 2018: Learning to Realize Education’s 

Promise. Washington, DC: World Bank. https://doi.org/10.1596/978-1-4648-1096-1 

 


	Background
	Data and Methods
	Results
	Works Cited

