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1 Introduction 

Despite the introduction of nine years of Free Universal Basic Education in 1999, Nigeria has been facing 

challenges in enabling all children to access education. Estimates published by UNESCO Institute for 

Statistics indicate that over 10 million primary school-age children were out of school by 2010. The 

question of which children remain out of school and how the out-of-school patterns have been changing 

over time has received attention by various authors. Using data from the 1990s and the beginning of the 

2000s, the determinants of school attendance have been examined by, among others, the World Bank 

(2003), Olaniyan (2011), Kazeem et al. (2010), Lincove (2009), and Lewin and Sabates (2011). All of these 

studies find that wealth and parental education are major factors influencing whether a child goes to 

school or not. They also show that children living in the North, girls, and Muslims all have lower chances of 

attending school even after controlling for other characteristics. More recent evidence and evidence on 

trends remains scarce. 

The study by Lewin and Sabates (2011) differs from the other analyses in two respects: firstly, the authors 

compare a large range of countries in Francophone and Anglophone Africa; and secondly, they use data 

from two rounds of DHS surveys to compare how determinants of access to schooling – and in particular 

the role of household wealth - changed over the course of the 1990s. The results confirmed that wealth is a 

key determinant of school attendance in Nigeria and that it became even more important over time. 

Already disadvantaged in 1990, the probability of attending school (on-age) had decreased for children in 

the bottom 40% of the wealth distribution by 2003 once other characteristics were controlled for. 

Inequalities in terms of access to schooling had widened. This contrasts with the situation in francophone 

countries where inequalities still existed in the early 2000, but the gap had been closing. Moreover, no 

improvement could be detected in Nigeria over this period in terms of the gender gap in access to 

schooling. In the study by Lewin and Sabates, the area of residence (urban/rural) did not emerge as a factor 

explaining school attendance, neither in 1990 nor in 2003. Other studies, such as analysis by the World 

Bank (2003) did find that rural children were disadvantaged in their access to schooling. 

Even among those children who go to school, children are often not attending the grade level that is 

appropriate according to the official school age (6-11 years for primary school and 12-14 years for junior 

secondary school). Previous research has shown that pupils who are in classes with large proportions of 

pupils who are older than their peers face challenges in their learning, retention, and completion (EDOREN, 

2013; USAID 2013). The study by Lewin and Sabates (2011) examined determinants of being in school but 

over-age and distinguished between children who were 2 years over-age and children who were at least 3 

years over-age. The findings suggest that the probability of being over-age (by 2 years as well as by 3 years 

or more) increased for all children between 1990 and 2003, but in particular for the poorer segments of the 

population. The authors did not find any relation between being over-age and the child’s sex. With respect 

to urban/rural differences the findings suggest that while in 1990 children living in rural areas were more 

likely to be over-age than children in urban areas, this discrepancy had disappeared by 2003. 

Since the analysis by Lewin and Sabates, two more rounds of Nigerian Demographic and Health Survey 

(DHS) data have become available – for 2008 and very recently for 2013. The overall objective of this 

analysis is to extend the study by Lewin and Sabates to the most recent years and to investigate whether 

the trends that had been found for the 1990s persisted or whether there have been improvements over 

the last decade.  

More specifically, the following questions will be investigated: 

1. When controlling for other characteristics, has the impact of household wealth on access to basic 

education increased, remained the same, or decreased over the past decade? Does wealth 

influence whether children who are attending school are on-age or over-age? 
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2. What is the trend with regard to gender gaps in access to basic education and age-appropriate 

school attendance? 

3. Are there regional gaps and if yes how have they evolved over time? 

4. Do trends in terms of wealth and gender effects differ across the country? 

 

The analysis will replicate the methodology used by Lewin and Sabates to respond to these research 

questions based on data from 2003, 2008 and 2013. In addition to the variables of interest discussed by 

Lewin and Sabates – wealth and sex – we will also explore differences in trends between and within 

Northern and Southern states in Nigeria.  

 

The following section describes the data sources and the methodological approach. Section 3 discusses 

findings and section 4 concludes and outlines possible areas for further work.  
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2 Data and methodology 

2.1 Data sources and construction of variables 

Data for this analysis comes from three rounds of the Nigerian DHS – 2003, 2008, and 2013. DHS surveys 

are nationally representative household surveys that provide data for a wide range of indicators in the 

areas of population, health, and nutrition. Information is collected on all household members in a 

household roster and on children aged 0–5, women aged 15–49 and men aged 15–59 using separate 

questionnaires. Education characteristics constitute a key background variable in the analysis of 

demographic characteristics and the survey suite contains information on educational attainment, school 

attendance and female/male literacy.  

The three rounds of DHS use a two-stage stratified and clustered sampling design. Clusters (one or several 

enumeration districts as defined by the preceding census) constitute the primary sampling unit (PSU) and 

housing units are selected within clusters. In total, 7,225 households were interviewed in 2003 and the 

sample increased to 34,070 in 2008 and 38,522 in 20131. The datasets are cross-sectional as each survey 

selects a different set of PSUs and housing units. The analysis is conducted on the pooled dataset 

integrating data from the three survey years and year is introduced in the survey settings as additional 

stratification variable. Given that sample sizes are considerably different in the three years, sampling 

weights have been re-normalised taking account of the relevant note in the DHS sampling and household 

listing manuals (DHS, 2012).2  

For this analysis we focus on the subsample of children aged between 6 and 15 years, following the 

definition used by Lewin and Sabates. The age range covers the official primary age range of 6 to 11 years 

as well as the official junior secondary age range (12-14 years). Together, this age group represents the 

universal basic education age range. The analysis sample is extended to include age 15 in order to maintain 

comparability with Lewin and Sabates. Another reason for including children aged 15 at the time of the 

survey is that some might well have been 14 when the school year started. Table 1 summarises the sample 

characteristics for the three rounds.  

Table 1: Count of children between 6 and 15 years in DHS 2003, 2008 and 2013 

 2003 2008 2013 

Females  4,580 20,711 24,140 

Males 4,726 21,580 24,773 

Don’t know/missing 0 1 3 

Total 9,306 42,292 48,916 

Source: DHS 2003, 2008, 2013. Notes: the four children with missing information on sex are excluded from the subsequent tables. 

The construction of the outcome variable and explanatory variables aims to replicate as closely as possible 

the definitions in Lewin and Sabates. The outcome variable of interest captures access to education and 

over-age school attendance. The DHS surveys identify school attendance by a series of questions: “Has 

[NAME] ever attended school?”; “Did [NAME] attend school (at any time)3 during the 20xx-20xx school 

                                                           
1 The increase in sample size is related to the objective of reporting statistics for smaller geographical areas, moving from zones to 

states as reporting domains for key descriptive statistics from the DHS. As explained in Mezger (2014), sample sizes at state level 

and even zonal levels are not always sufficient when analysing education statistics. 
2 Application of sampling weights without this step would “give more weight” to the more recent data collections, which might 

impact estimates if characteristics of interest have changed since 2003. Up-to-date and reliable population data by age and region 

are not available for Nigeria. Therefore, the re-normalisation involved adjusting sampling weights to have each survey sample 

represent the same number of observations in the pooled weighted analysis sample, rather than a denormalisation to population 

totals as suggested in the DHS manuals.   
3 The relevant questions in the questionnaire have only changed marginally between 2003 and 2013. In particular, the clarification 

that school attendance can have happened “at any time” during the school year has been introduced in 2008. However, the 
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year?” and “During this school year, what level and grade is [NAME] attending?” Based on the responses to 

these questions, children in the sample have been categorized into four non-overlapping groups:  

i. children who are not attending school in the survey school year, either because they never 

attended or because they dropped out of school; 

ii. children who are in school and attending the grade that is appropriate for their age (e.g. in 

grade 1 of primary school with age 6 or 7 at the time of the survey)4; 

iii. children who are in school and over-age by 2 years; and 

iv. children who are in school and over-age by 3 or more years.  

Table 2 shows the distribution of children according to their school attendance status in the three survey 

years. The proportion of out-of-school children remained stable at approximately 31% over the past 

decade. The question we investigate is whether this stagnation has affected the school-age population 

equally or whether one can detect increasing or decreasing inequalities in terms of access5 between 

different groups of children. From the distribution of the dependent variables in table 2 one can observe an 

improvement in on-age schooling from 37% in 2003 to 47% ten years later. (N.B. This table still includes 

observations with missing information on the grade-level. These observations are dropped in the 

subsequent analysis.)  

Table 2: Proportion of children (age 6-15) by school attendance status 

 2003 2008 2013 

 % N % N % N 

Not in school (never-attended or drop-

out)6 

31.7 2747 30.6 13985 30.4 13805 

On age 37.2 3525 44.6 17757 46.7 23599 

Over age (2 yrs) 12.3 1217 10.9 4552 9.4 4723 

Over age (3 yrs or more) 18.4 1786 13.4 5805 10.0 5023 

Grade information missing 0.3 31 0.4 192 3.5 1763 

Total 100 9306 100 42291 100 48913 

Total N analysis (excl. obs missing grades)  9275  42099  47150 

Source: DHS 2003, 2008, 2013. Notes: Base population are children aged 6-15. Due to rounding, percentages might not sum exactly 

to 100. Percentages are weighted by the sampling weights, absolute frequencies are unweighted. 

 

The main explanatory variable of interest is household wealth. For this analysis, the wealth variable 

included in the disseminated DHS datasets is used. This  has been constructed building on the methodology 

first developed by Filmer and Pritchett (2001) who argued that information on assets and utility services 

are a good proxy of a household’s economic status. Wealth defined in this way measures longer-term 

conditions than income and expenditure and requires fewer and less complex questions in the survey 

instrument. All DHS follow the same methodology whereby indicators are aggregated by Principal 

                                                           
indicator has been adjusted for the year 2003 by considering two response options – being currently in school and having been in 

school at some point during the school year. The survey instrument used in 1990 included a slightly different sequence of 

questions, asking first about having ever attended, then about the highest level and grade completed and followed by a question 

on being still in school.    
4 Given that age at the time of the survey is used and not age at the beginning of the school year, this definition makes sure that 

children are not misclassified as over-age.  
5 i.e. whether or not Nigeria is meeting the Post 2015  “no one left behind” MDG goal. 
6 It is possible to distinguish drop-outs from never-attenders among those children who are not in school in the survey year: 93% of 

all non-attenders have never been to school while 7% have dropped out. As the drop-outs represent a rather small proportion that 

has remained stable over time, they are pooled with the non-attenders in this analysis. 
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Components analysis. Countries have some flexibility in terms of the list of indicators to consider. The 

following variables are used to construct the variable in the Nigerian DHS dataset: water source, sanitation, 

dwelling characteristics (floor, wall, roof), cooking fuel, number of household members per bedroom, and 

assets such as TV, radio, bicycle, motorcycle, car, mobile phone, fridge, fan, generator etc.). The outcome of 

the Principal Components analysis, a continuous score, is then converted into quintiles. Each quintile 

contains a fifth of the total household population, from the poorest 20% to the richest 20%7.  

  

Other control variables included in the analysis are the sex of the child and several family and household 

characteristics that previous research, such as the papers quoted in the introduction, have shown to be 

important predictors of school attendance status: the sex of the head of household; the household 

composition (number of children below the age of 5, number of adults); and mother’s and father’s level of 

education. If parental education is unknown because the mother/father of the child are not living in the 

household or are deceased, this variable takes instead the value of the head of household’s education. It 

also includes a separate category in case no information is available on either parent’s or household head’s 

education. Two location variables are included, the area of residence (urban/rural) and a regional variable 

based on Nigeria’s geopolitical zones.  

 

Figure 1: Geopolitical zones in Nigeria 

 
 

For the regional variable included in the analysis, the Nigerian geopolitical zones have been conflated into 

large three regions: “North East and North West”; “North Central” and “South”, the latter containing 

“South West”, “South South” and “South East”. This aggregation facilitates the multivariate analysis at 

regional level by increasing the sample size. As previous descriptive analysis from the DHS reports and 

Mezger (2014) has shown that the North Central region, which includes Abuja FCT, differs considerably 

from both Southern and other Northern zones it has been kept as a separate category.  

2.2 Methodological approach 

The dependent variable is which of the groups (i)-(iv) a child falls intoTo recap these values are a child is; 

not in school, in school and ‘on-age’ or in school and over-age (by 2 years, by 3 or more years) for a given 

grade in school. . This variable has more than two values and these values are not ordered.  We are 

interested in how individual and family characteristics influence the probability of each possible status. This 

type of outcome can be estimated using a multinomial logit or probit model. Following Lewin and Sabates 

we use a multinomial probit model (without alternative-specific covariates) to estimate the probability of 

each school attendance status. In the estimation, one of the outcome modalities has to be chosen as the 

                                                           
7 See also OPM work on wealth indices adjusted to the situation in Lagos developed for the DEEPEN evaluation (OPM, 2014). 
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reference modality. The modality “on-age in school” is chosen as reference. This means that coefficient 

estimates for other outcomes, such as not being in school, have to be interpreted as a comparison to the 

case of being in school at an age-appropriate grade level. 

The econometric equation that is going to be estimated to respond to the first research question (“has the 

impact of household wealth on access to basic education changed over the past decade; does wealth 

influence whether children who are attending school are on-age or over-age?”) is the following: 

Pr(yi = j rather than k) = aj+ b1j*yeari + b2j*wealthi + b3j*wealthi*yeari + cjXi + eji 

Outcome y can take values j = not in school; over-age by 2 years; over-age by 3 years or more; k = in school 

and on-age, and errors eii are assumed to be independently and identically distributed following a standard 

normal distribution. 

The estimated outcome is, for instance, the probability of being out of school rather than in school and on-

age. The key explanatory variables are household wealth in quintiles, a variable indicating the survey year, 

and the interaction between the two variables. If the coefficients b3 on the interaction between the wealth 

and year variables are statistically significant, it would mean that the role of household wealth in explaining 

school attendance status changed over the years, either narrowing the wealth gap or increasing it. If b3 is 

not statistically significant, one could infer that changes that occurred over time affected all wealth 

segments of the population similarly. The other control variables described in the previous section are 

contained in vector Xi. Separate sets of estimations are run for interactions with sex (research question 2), 

and region (research question 3).  

The coefficient estimates of a multinomial probit model indicate the direction of the effect of a variable on 

the probability of one outcome relative to being on-age in school. The tables with coefficient estimates for 

all estimated models are presented in the Annex. 8 However, these estimates cannot be easily interpreted 

in terms of the magnitude of the effect. In the main text we will present instead average predicted 

probabilities for each of the outcomes as well as “marginal effects”, also called discrete effects or contrasts 

in the case of categorical variables. The average predicted probability of being out of school for a particular 

wealth status is estimated by treating all observations in the sample as having that particular wealth status 

and being surveyed in the year specified, while keeping all other characteristics to their actual values in the 

data. In the case of a discrete variable such as the wealth quintile and the survey year, the marginal effect 

shows the extent to which a discrete change in one of the variables increases or decreases the probability 

of being out of school, in school at the age-appropriate grade level, over-age by two years or over-age by 

more than two years. 

For the analysis of trends within regions (research question 4) we limit the analysis at this point to the 

outcome of being out of school rather than the multiple outcomes that include over-age and on-age 

schooling. These estimations use a binary probit model of the form: 

Pr(i is not in school) = a + b1*yeari + b2*wealthi  + b3*wealthi*yeari +c*Xi+ei 

Pr(i is not in school) = a + b1*yeari + b2*sexi  + b3*sexi*yeari   + c*Xi+ei 

Similarly to the multinomial model discussed above, the year variable is interacted respectively with the 

variable indicating the household’s wealth quintile and the sex of the child. 

 

 

                                                           
8 Table 4 includes multinomial probit estimates with interactions between the wealth and year variable; Table 5 shows the 

estimates from models with year-sex interactions; Table 6 shows the estimates with interactions between region and the survey 

year. Tables 7 and 8 show the binary probit estimates with interactions on wealth and sex of the child.  
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3 Findings 

The first section looks at the role of household wealth for school attendance status of children over the 

years, followed by trends in terms of the role of the sex and geographical location of the child. Graphs that 

depict predicted probabilities or marginal effects are estimated on a pooled dataset for all three survey 

years and are based on the multivariate analysis which controls for the other characteristics described in 

the previous section (parental education, area of residence, household composition etc.). They will 

therefore differ from purely descriptive proportions by survey year such as those published in survey 

reports and also from the numbers in Table 2 and, later on in the text, Table 3. The descriptive tables 

answer the question “what proportion of children are out of school, over-age and in school or on-age and 

in school”. The interest of the multivariate analysis is in assessing relationships between variables, in this 

case wealth, the sex of the child, region and school attendance status, and whether there are changes in 

these relationships over time.  

3.1 Trends in the role of household wealth  

Figure 2 shows on the vertical axis the average predicted probability of being out of school for each wealth 

quintile and survey year. As shown by Lewin and Sabates as well as previous research on the case of 

Nigeria, there is a strong relationship between household wealth and children’s school attendance status. 

For all survey years, children from the poorer segments of the population are more likely to be out of 

school than children from less poor households. For instance, a child in the poorest quintile has a predicted 

probability of being out of school that varies between 0.42 and 0.48 once other characteristics are 

controlled for. This predicted probability is lower for children from the second poorest quintile (between 

0.31 and 0.36), third (0.22 to 0.30) and fourth quintile (0.16 to 0.21). Differences between the fourth and 

fifth (richest) quintile appear to be small.  

If access improves over time we expect the data points for 2008 to be below the curve for 2003 and the 

curve for 2013 to be below the curve for 2008. Instead, for the poorest 20% there has been an increase in 

the average predicted probability of being out of school between 2003 and 2008 and the probability had 

remained at that level by 2013. This implies a worsening of the situation of children from the poorest 

children in absolute terms. 

As a consequence, the curves appear steeper for 2008 and 2013 than for 2003, which indicates that access 

to schooling has become more unequal. Larger improvements have been experienced by the wealthier 60% 

than the poorest 40%.  
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Figure 2: Average predicted probability of being out of school by wealth quintile (2003, 2008, 2013) 

  
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 

Are the differences in the average predicted probability over years statistically significant? To assess the 

statistical significance of differences one can plot these differences with 95% confidence intervals. The zero 

line (a solid line in khaki) in Figure 3 represents the year 2003 as reference. The point indicate the 

difference in the predicted probability of being out of school in 2008 and 2013 compared to the year 2003. 

Where confidence intervals plotted do not cross the zero line a change between years would be statistically 

significant at 95%. Indeed, children from the poorest 20% of the Nigerian resident population are more 

likely to be out of school in 2008 than in 2003 when compared to the probability of being in school at an 

age-appropriate grade. By 2013, nothing has changed for the poorest segment while the probability of 

being out of school has further declined for the wealthier quintiles. Inequalities in access to education have 

been further widening over the past decade, rather than closing. 

Figure 3: Marginal effects of wealth on being out of school in 2008/13 vs. 2003 

 
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 

Next we examine how the average predicted probability of being in school and over-age (by at least 3 

years) changed over time and by wealth quintile (Figure 4).  

The relationship between being over-age among school children with household wealth is weaker than in 

the case of out-of-school children. The benefits of wealth become primarily apparent for the richest 20% 

who have lower predicted probabilities of being over-age than other segments of the population at all 
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points in time. Moreover, the probability of being older than appropriate for the grade-level seems to have 

declined at all levels of household wealth between 2003 and 2008 and has further declined for all but the 

second poorest quintile between 2008 and 2013. In the interpretation of this graph it is important to 

remind the reader that the alternative to being over-age by at least three years is not necessarily being in 

school in an age-appropriate grade level as alternative outcomes are being out of school and being over-

age by just 2 years.  

Figure 4: Average predicted probability of being in school and over-age by 3 yrs or more by wealth 

quintile (2003, 2008, 2013) 

 
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance 

status. 

The marginal effects plot (Figure 5) confirms the trend – the probability of being over-age has decreased for 

children across all wealth quintiles between 2003 and 2008 and has further decreased for all quintiles 

except for the second one between 2008 and 2013. 

Figure 5: Marginal effects of wealth on being in school and over-age by 3 yrs or more in 2008/13 vs. 2003 

 
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 
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3.2 Trends in gender gaps 

This section applies the same methodology to investigate gender gaps instead of wealth gaps. Figure 6 plots 

average predicted probabilities of being out of school for males and females in 2003, 2008 and 2013. The 

results indicate that, overall, female children remain more likely to be out of school than male children. 

However, the gaps seem to have been slowly closing over the past decade. Average predicted probabilities 

of being out of school seem to have decreased for females, but the picture is less clear for male children. 

Figure 6: Average predicted probability of being out of school by sex (2003, 2008, 2013) 

 
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 

Is this observed improvement in access to schooling among female children statistically significant? As 

shown in the marginal effect plot below (Figure 7), the improvement for females was not statistically 

significant between 2003 and 2008, but by the time of 2013 one can observe a statistically significant lower 

probability of being out of school. For male children, the out of school pattern has remained stable over the 

past decade. 

Figure 7: Marginal effects of wealth on being in school and over-age by 3 yrs or more in 2008/13 vs. 2003 

 
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 
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We next turn to patterns of over-age schooling among female and male children. The data suggest that 

over-age schooling has decreased over the past decade (Figure 8), and in particular between 2003 and 

2008, for both girls and boys. This decrease is statistically significant as can be seen in Figure 9. 

Figure 8: Average predicted probability of being in school and over-age by 3 yrs+ by sex (2003, 2008, 

2013) 

 
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 

Figure 9: Marginal effects of sex on being in school and over-age by 3 yrs+ in 2008/13 vs. 2003 

 
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 
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comparing DHS data from 2003, 2008 and 2013. The table below summarises results from a simplified 

version of the outcome variable with just one modality for children who are over-age (for children aged 6-

15 years).  
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Table 3: School attendance patterns by zone in 2003, 2008, and 2013 

 North 

central 

North East North West South East South South South West 

2003       

Not in school 19.2% 52.9% 53.9% 8.6% 8.7% 6.6% 

On-age 34.8% 27.4% 23.0% 50.0% 53.4% 63.2% 

Over-age 46.0% 19.7% 23.2% 41.5% 37.9% 30.2% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

2008       

Not in school 25.3% 55.6% 54.8% 6.2% 7.1% 8.5% 

On-age 43.8% 25.9% 27.9% 60.2% 61.7% 66.9% 

Over-age 30.9% 18.5% 17.3% 33.6% 31.3% 24.6% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

2013       

Not in school 20.9% 53.5% 50.2% 4.8% 4.1% 5.9% 

On-age 52.8% 30.7% 33.1% 67.1% 71.7% 75.0% 

Over-age 26.3% 15.9% 16.7% 28.2% 24.2% 19.1% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 

Weighted by survey weights. 

The descriptive evidence from patterns across years suggests that during the period 2003 to 2008 most 

progress in reducing non-attendance further was made in the South South and South East. In other regions, 

out-of-school proportions stagnated or experienced a slight increase. In the most recent period (2008 to 

2013), most zones showed reductions in the proportion of out-of-school children.  

However, these changes do not control for any other differences in household characteristics and they 

might not be statistically significant. As said above for the national estimates it is important to note that 

average predicted probabilities from multivariate analysis on the pooled dataset will not coincide with the 

numbers from a simple descriptive tabulation. The following graphs look again at trends in predicted 

probabilities and marginal effects estimated from the multinomial probit model. Figure 10 indicates that 

the probability of being out of school decreased over the years in the North East/North West region. By 

2013 this improvement is statistically significant. In the North Central region one can observe the opposite 

trend as the probability of being out of school increased between 2003 and 2008. Finally, the situation in 

the Southern zones stagnated at a probability of just below 0.2 over the past decade. 

Figure 10: Average predicted probability of being out of school by region (2003, 2008, 2013) and marginal 

effects of regional location in 2008/13 vs. 2003 

 
Source: DHS 2003, 2008, 2013 data. Base population: children aged 6-15 with valid information on school attendance status. 
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3.4 The role of other household characteristics 

The role of other characteristics for school attendance status is briefly summarised below. These effects 

relate to the pooled dataset across the three survey years. The relevant coefficient estimates are shown in 

in the Annex. 

On being out of school rather than in school at an age-appropriate level 

Children in households where the household head is male are more likely to be out of school than in school 

and on-age than children in female-headed households. The findings of previous studies with regard to the 

relevance of parental education are also confirmed. If the father/mother has attended at least primary 

school, the child is significantly less likely to be out of school. Moreover, children living in rural areas face a 

higher probability of being out of school than children in urban areas. The probability of being out of school 

increases with the number of young children in the household. This suggests that school-age children stay 

home to look after younger household members. A larger number of adults in the household has the 

opposite effect on being out of school. 

On being over-age rather than in school at an age-appropriate level 

Having a mother who has attended at least primary school reduces the chances of a child being over-age 

rather than attending a grade-level that is appropriate for the child’s age. The father’s education plays less 

of a role in the case of over-age attendance of about two years. Similarly to the mother’s education, the 

father’s education lowers the likelihood of being over-age by three years or more. Sex of the head of 

household and area of residence do not emerge as a relevant factor in determining over-age attendance 

compared to being in school on-age. Characteristics affecting whether a child is over-age by three or more 

years are largely similar to those observed for the modality of being over-age by two years.  

3.5 Can we observe similar trends regarding the role of wealth and gender 

within regions? 

In the North East/North West (Figure 11), the probability of being out of school decreased among children 

from the middle of the wealth distribution, but remained stable at high levels among the poorest. This 

means that gaps in access to school are widening rather than closing. 

Figure 11: North East/North West: Average predicted probability of being out of school by wealth 

quintile and marginal effect of wealth in 2008/13 vs. 2003 

  
Source: DHS 2003, 2008, 2013 data in the North Western and North Eastern zones. Base population: children aged 6-15 with valid 

information on school attendance status 
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The trend is somewhat different in the “North Central” zone (Figure 12). Here the probability of being out 

of school has actually been increasing over time among the poorest segment of the population, not just 

stagnating as in the North Eastern/North Western region. For all other population groups there has been 

no statistically significant change since 2003. 

Figure 12: North Central region: Average predicted probability of being out of school by wealth quintile 

and marginal effect of wealth in 2008/13 vs. 2003 

 
Source: DHS 2003, 2008, 2013 data in the North Central zones. Base population: children aged 6-15 with valid information on 

school attendance status. 

In the Southern zones (Figure 13) the pattern is similar to the North Central zone with a worsening of the 

situation for the poorest, though at considerably lower out-of-school probability levels. Since the same 

wealth measure is used across the country, this subsample is small in the relatively wealthy South and 

therefore confidence intervals tend to be large. There has been a slight improvement in attendance over 

time for children from the wealthiest segment of the population. 

Figure 13: South: Average predicted probability of being out of school by wealth quintile and marginal 

effect of wealth in 2008/13 vs. 2003 

 
Source: DHS 2003, 2008, 2013 data in the Southern zones. Base population: children aged 6-15 with valid information 

on school attendance status. 

Regions also differ with regard to trends in gender gaps (Figure 14). When controlling for other 

characteristics (including wealth), the probability of being out of school shows a decreasing trend for 

female children in the North Eastern/North Western regions. For male children there is no strong statistical 

evidence for an improvement in school attendance. 
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Figure 14: North East/West: Average predicted probability of being out of school by sex and marginal 

effect of sex in 2008/13 vs. 2003 

  
Source: DHS 2003, 2008, 2013 data in the North Western and North Eastern zones. Base population: children aged 6-15 with valid 

information on school attendance status. 

The increase in the probability of non-attendance in the North Central region is statistically significant for 

males (2008 vs. 2003) (Figure 15). In the Southern zones, the probability of being out of school has 

stabilised for both females and males at similar levels (Figure 16). 

Figure 15: North Central region: Average predicted probability of being out of school by sex and marginal 

effect of sex in 2008/13 vs. 2003 

  
Source: DHS 2003, 2008, 2013 data in the North Western and North Eastern zones. Base population: children aged 6-15 with valid 

information on school attendance status. 
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Figure 16: South: Average predicted probability of being out of school by sex and marginal effect of sex in 

2008/13 vs. 2003 

  
Source: DHS 2003, 2008, 2013 data in the North Western and North Eastern zones. Base population: children aged 6-

15 with valid information on school attendance status. 
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4 Conclusions 

This study extended the Lewin and Sabates analysis on trends in school attendance patterns during the 

1990s to the years 2003 to 2013. The methodology of the analysis was replicated as closely as possible, 

using three rounds of DHS data. Three factors that create inequalities in access to schooling among the 6 to 

15 year olds were explored: inequalities in household wealth, gender gaps and unequal access patterns 

across regions in Nigeria. Wealth and gender related inequalities may be more present in some regions 

than in others and trends may differ. We therefore also provided some evidence on differences in wealth 

and gender-related trends within three large regions, the North, North Centre and South and on how these 

evolved over the past decade.  

 

The following key findings emerged from the multivariate analysis: 

 

� Despite the introduction of Free Universal Basic Education, school attendance status remains 

closely related to household wealth. Moreover, wealth inequalities in access to schooling have 

been further widening since 2003. This means the trend observed by Lewin and Sabates for 1990-

2003 continued in more recent years. At the national level, while children from the middle and 

upper wealth quintiles are less likely to remain out of school now than they were ten years ago, this 

is not the case for children from the poorest 20%. In fact, at the national level, the average 

predicted probability of being out of school appears to have increased rather than decreased for 

this segment of the population. This trend in the role of household wealth can be observed in the 

North Central and Southern regions. In the North Eastern/North Western region the predicted 

probability of staying out of school for the poorest 20% has stagnated but remains high. A policy 

implication suggested by this finding is an enhanced pro-poor targeting to overcome the wealth 

barrier to education. As already indicated by other analysis, such as the main report of the 2010 

Nigerian Education Data Survey (RTI, 2010) and Lincove (2009), “Free Basic Education” is rarely free 

of charge to households. The NEDS data showed that virtually all households with children in 

primary school reported some education-related expenditure. The cost of schooling might prevent 

poorer households from sending their children to school. 

� However, one should also emphasise that the analysis suggest that predicted probabilities of 

remaining out of school have declined for most children except the poorest. The multivariate 

analysis thus gave a more multifaceted picture than the initial descriptive statistics which indicated 

that proportions of out-of school children stagnated since 2003.    

� This reduction in the probability of staying out of school has been particularly visible among female 

children aged 6 to 15. While a gap still persists, it has been closing over the past decade, and in 

particular in the North Western/Eastern region. In the Southern region the probability of not being 

in school has remained at a similarly low level for both girls and boys. 

� Overall, the multivariate analysis suggests a positive evolution for the North Eastern/North 

Western region, the most disadvantaged area in Nigeria, in terms of slowly improving the chances 

of children getting into school.  

� The other outcomes studied reflect whether children who are in school are attending the 

appropriate grade-level or not. The descriptive statistics suggest a positive trend. Since 2003 there 

has been a decrease in the proportion of children who are over-age. The multivariate analysis 

shows that this trend can be observed across poorer as well as richer population groups, among 

girls as well as boys. 

The distributional effects of education policies are important. With new data becoming available over time, 

trends in the way access to schooling differs across population groups should be further monitored. For a 

more detailed regional analysis, the methodology used to construct a measure of household wealth could 
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be adapted. Different approaches would limit the direct comparability, but would much better account for 

the fact that assets and housing characteristics have a strong regional component. Furthermore, it is clear 

that getting children into school at the appropriate age as measured by household surveys is only a first 

step. Absenteeism and the quality of education and the relevance of education for children’s future lives in 

terms of employment opportunities and salaries are other areas that can be explored in future research.    
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Annex A Coefficient estimates  

Table 4: Multinomial probit coefficient estimates from model with wealth and year interactions 

 Not in school vs in school on-age 2 yrs over-age vs in school on-age 3 plus yrs over-age vs in school on-age 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

Male (ref. female) -0.314 0.025*** 0.012 0.024 -0.001 0.029 

Wealth quintile (ref. highest)       

lowest 1.328 0.158*** 0.421 0.099*** 0.949 0.143*** 

second 1.029 0.152*** 0.436 0.096*** 0.793 0.138*** 

middle 0.596 0.162*** 0.243 0.098** 0.468 0.125*** 

fourth 0.227 0.162 0.399 0.106*** 0.499 0.126*** 

Year (ref. 2003)       

2008 -0.308 0.144** -0.243 0.078*** -0.290 0.107*** 

2013 -0.617 0.148*** -0.475 0.080*** -0.724 0.103*** 

Wealth quintile * year       

lowest#2008 0.422 0.181** 0.145 0.108 0.017 0.143 

lowest#2013 0.641 0.193*** 0.311 0.115*** 0.181 0.140 

second#2008 0.151 0.172 0.078 0.108 -0.057 0.139 

second#2013 0.216 0.176 0.215 0.111* 0.265 0.137* 

middle#2008 0.035 0.178 0.159 0.109 0.083 0.128 

middle#2013 0.105 0.184 0.256 0.111** 0.300 0.128** 

fourth#2008 0.036 0.177 -0.176 0.117 -0.206 0.137 

fourth#2013 0.016 0.176 -0.145 0.117 -0.104 0.137 

Urban (ref. rural) -0.124 0.057** -0.016 0.034 0.038 0.043 

Region (ref. North East/West)       

North Central -0.657 0.062*** 0.123 0.042*** 0.213 0.047*** 

South -1.192 0.062*** -0.005 0.037 -0.069 0.045 

Male head of household (ref. female) 

0.453 

 

0.071*** -0.070 0.054 -0.034 0.055 

Mother’s education (ref. none)       

Primary -0.441 0.049*** -0.078 0.041* -0.081 0.048* 

Secondary or higher -0.608 0.061*** -0.331 0.049*** -0.422 0.048*** 



Report Title 

EDOREN – Education Data, Research and Evaluation in Nigeria 21 

 Not in school vs in school on-age 2 yrs over-age vs in school on-age 3 plus yrs over-age vs in school on-age 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

Missing 0.192 0.205 -0.073 0.102 0.000 0.112 

Father’s education (ref. none)       

Primary -0.577 0.045*** -0.014 0.043 -0.085 0.046* 

Secondary or higher -0.841 0.049*** -0.060 0.045 -0.202 0.049*** 

Missing -0.279 0.060*** -0.068 0.060 -0.115 0.055** 

Number of children under 5 0.135 0.036*** -0.038 0.026 -0.045 0.031 

Number of adults -0.053 0.014*** 0.024 0.009*** 0.036 0.009*** 

Constant 0.041 0.149 -0.956 0.100*** -0.912 0.143*** 

Source: DHS 2003, 2008, 2013 data in the North Western and North Eastern zones. Base population: children aged 6-15 with valid information on school attendance status. 

Notes: weighted by survey weights that have been recalibrated within pooled dataset. 

Table 5: Multinomial probit estimates from model with sex and year interactions 

 Not in school vs in school on-age 2 yrs over-age vs in school on-age 3 plus yrs over-age vs in school on-age 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

Male (ref. female) -0.444 0.064*** -0.033 0.062 -0.093 0.072 

Year (ref. 2003)       

2008 -0.254 0.069*** -0.250 0.051*** -0.422 0.067*** 

2013 -0.500 0.073*** -0.395 0.051*** -0.658 0.066*** 

Sex * year       

male#2008 0.184 0.070*** 0.069 0.066 0.161 0.077** 

male#2013 0.220 0.069*** 0.057 0.066 0.115 0.077 

Wealth quintile (ref. highest)       

lowest 1.643 0.085*** 0.556 0.057*** 1.014 0.084*** 

second 1.111 0.080*** 0.517 0.050*** 0.845 0.075*** 

middle 0.619 0.078*** 0.369 0.046*** 0.579 0.065*** 

fourth 0.222 0.077*** 0.288 0.045*** 0.394 0.059*** 

Urban (ref. rural) -0.137 0.058** -0.018 0.034 0.037 0.044 

Region (ref. North East/West)       

North Central -0.683 0.061*** 0.114 0.042*** 0.209 0.046*** 

South -1.225 0.062*** -0.020 0.036 -0.079 0.046* 

Male head of household (ref. female) 0.454 0.074*** -0.071 0.054 -0.036 0.055 
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 Not in school vs in school on-age 2 yrs over-age vs in school on-age 3 plus yrs over-age vs in school on-age 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

Mother’s education (ref. none)       

Primary -0.450 0.049*** -0.083 0.041** -0.082 0.048* 

Secondary or higher -0.618 0.062*** -0.339 0.049*** -0.428 0.048*** 

Missing 0.195 0.211 -0.070 0.101 0.004 0.111 

Father’s education (ref. none)       

Primary -0.578 0.046*** -0.007 0.044 -0.079 0.046* 

Secondary or higher -0.850 0.050*** -0.061 0.045 -0.201 0.049*** 

Missing -0.276 0.060*** -0.066 0.059 -0.113 0.055** 

Number of children under 5 0.136 0.036*** -0.037 0.026 -0.045 0.031 

Number of adults -0.052 0.014*** 0.023 0.009*** 0.036 0.009*** 

Constant 0.038 0.121 -0.953 0.089*** -0.870 0.129*** 

Source: DHS 2003, 2008, 2013 data in the North Western and North Eastern zones. Base population: children aged 6-15 with valid information on school attendance status. 

Notes: weighted by survey weights that have been recalibrated within pooled dataset.  

Table 6: Multinomial probit estimates from model with region and year interactions 

 Not in school vs in school on-age 2 yrs over-age vs in school on-age 3 plus yrs over-age vs in school on-age 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

Male (ref. female) -0.314 0.026*** 0.013 0.024 -0.002 0.029 

Wealth quintile (ref. highest)       

lowest 1.656 0.087*** 0.543 0.056*** 1.011 0.084*** 

second 1.109 0.082*** 0.516 0.049*** 0.843 0.076*** 

middle 0.608 0.079*** 0.372 0.046*** 0.576 0.066*** 

fourth 0.212 0.078*** 0.289 0.045*** 0.389 0.059*** 

Year (ref. 2003)       

2008 -0.243 0.090*** -0.132 0.058** -0.329 0.071*** 

2013 -0.476 0.094*** -0.240 0.059*** -0.574 0.073*** 

Region * year       

North Central#2008 0.239 0.149 -0.278 0.109** -0.133 0.116 

North Central#2013 0.318 0.164* -0.348 0.114*** -0.136 0.119 

South #2008 0.183 0.143 -0.064 0.082 0.042 0.099 

South#2013 0.216 0.153 -0.143 0.084* 0.009 0.100 

Urban (ref. rural) -0.140 0.058** -0.017 0.033 0.037 0.044 
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 Not in school vs in school on-age 2 yrs over-age vs in school on-age 3 plus yrs over-age vs in school on-age 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

Region (ref. North East/West)       

North Central -0.861 0.130*** 0.311 0.097*** 0.290 0.100*** 

South -1.344 0.122*** 0.042 0.074 -0.098 0.090 

Male head of household (ref. female) 0.458 0.073*** -0.072 0.055 -0.036 0.056 

Mother’s education (ref. none)       

Primary -0.451 0.050*** -0.084 0.041** -0.082 0.049* 

Secondary or higher -0.621 0.062*** -0.340 0.049*** -0.428 0.048*** 

Missing 0.189 0.213 -0.068 0.101 0.007 0.112 

Father’s education (ref. none)       

Primary -0.575 0.046*** -0.007 0.044 -0.079 0.046* 

Secondary or higher -0.847 0.050*** -0.059 0.045 -0.200 0.049*** 

Missing -0.269 0.060*** -0.069 0.060 -0.115 0.055** 

Number of children under 5 0.136 0.036*** -0.038 0.026 -0.045 0.031 

Number of adults -0.051 0.014*** 0.022 0.009** 0.035 0.009*** 

Constant 0.018 0.123 -1.037 0.092 -0.922 0.123*** 

Source: DHS 2003, 2008, 2013 data in the North Western and North Eastern zones. Base population: children aged 6-15 with valid information on school attendance status. 

Notes: weighted by survey weights that have been recalibrated within pooled dataset. 

Table 7: Probit estimates of being out of school by region (with interaction between year and wealth indicator) 

 North East/West North Central South 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

Male (ref. female) -0.350 0.023*** -0.211 0.044*** -0.025 0.033 

Wealth quintile (ref. highest)       

lowest 1.140 0.169*** 0.960 0.181*** 0.416 0.141*** 

second 0.868 0.146*** 0.825 0.188*** 0.205 0.164 

middle 0.649 0.171*** 0.455 0.211** 0.192 0.177 

fourth 0.233 0.158 0.322 0.194* -0.038 0.146 

Year (ref. 2003)       

2008 -0.031 0.165 0.066 0.168 -0.274 0.122** 

2013 -0.290 0.169* -0.052 0.176 -0.378 0.122*** 

Wealth quintile * year       

lowest#2008 0.069 0.202 0.314 0.214 0.574 0.161*** 

lowest#2013 0.277 0.206 0.640 0.319** 0.791 0.292*** 
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 North East/West North Central South 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

second#2008 -0.068 0.177 0.031 0.202 0.593 0.208*** 

second#2013 0.022 0.178 -0.004 0.208 0.503 0.224** 

middle#2008 -0.265 0.197 0.159 0.237 0.180 0.198 

middle#2013 -0.158 0.200 0.126 0.243 0.112 0.200 

fourth#2008 -0.016 0.187 -0.009 0.225 0.136 0.168 

fourth#2013 -0.013 0.173 0.018 0.230 0.102 0.166 

Urban (ref. rural) -0.126 0.065* 0.039 0.079 -0.055 0.061 

Male head of household (ref. female) 0.351 0.069*** 0.569 0.084*** 0.168 0.095* 

Mother’s education (ref. none)       

Primary -0.361 0.045*** -0.310 0.078*** -0.276 0.066*** 

Secondary or higher -0.359 0.059*** -0.534 0.072*** -0.335 0.096*** 

Missing 0.026 0.142 0.242 0.210 0.395 0.353 

Father’s education (ref. none)       

Primary -0.482 0.043*** -0.408 0.078*** -0.187 0.083** 

Secondary or higher -0.810 0.043*** -0.338 0.061*** -0.208 0.099** 

Missing -0.230 0.060*** -0.095 0.124 -0.033 0.079 

Number of children under 5 0.125 0.034*** 0.120 0.050** 0.115 0.061* 

Number of adults -0.063 0.016*** -0.046 0.016*** -0.004 0.020 

Constant -0.310 0.150** -1.493 0.187*** -1.371 0.122*** 

Source: DHS 2003, 2008, 2013 data in the respective zones. Base population: children aged 6-15 with valid information on school attendance status. Notes: weighted by survey 

weights that have been recalibrated within pooled dataset. 

Table 8: Probit estimates of being out of school by region (with interaction between year and sex of the child) 

 North East/West North Central South 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

Male (ref. female) -0.476 0.058*** -0.237 0.110** -0.078 0.075 

Wealth quintile (ref. highest)       

lowest 1.259 0.087*** 1.235 0.114*** 0.719 0.096*** 

second 0.839 0.082*** 0.834 0.104*** 0.560 0.082*** 

middle 0.520 0.082*** 0.550 0.099*** 0.263 0.083*** 

fourth 0.221 0.079*** 0.336 0.085*** 0.014 0.072 

Year (ref. 2003)       

2008 -0.175 0.075** 0.185 0.110* -0.030 0.098 
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 North East/West North Central South 

 Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. 

2013 -0.361 0.076*** 0.111 0.119 -0.182 0.110* 

Male * year       

male#2008 0.134 0.063** 0.047 0.122 0.079 0.084 

male #2013 0.247 0.063*** 0.040 0.121 0.088 0.088 

Urban (ref. rural) -0.142 0.066** 0.035 0.079 -0.041 0.058 

Male head of household (ref. female) 0.340 0.070*** 0.572 0.088*** 0.175 0.102* 

Mother’s education (ref. none)       

Primary -0.368 0.046*** -0.324 0.077*** -0.285 0.069*** 

Secondary or higher -0.366 0.059*** -0.536 0.078*** -0.359 0.101*** 

Missing 0.024 0.146 0.250 0.209 0.397 0.370 

Father’s education (ref. none)       

Primary -0.484 0.044*** -0.418 0.082*** -0.183 0.086** 

Secondary or higher -0.816 0.043*** -0.351 0.069*** -0.206 0.104** 

Missing -0.231 0.060*** -0.104 0.122 -0.023 0.081 

Number of children under 5 0.122 0.034*** 0.126 0.052** 0.119 0.062* 

Number of adults -0.061 0.017*** -0.047 0.017*** -0.004 0.020 

Constant -0.213 0.122* -1.582 0.159*** -1.501 0.118*** 

Source: DHS 2003, 2008, 2013 data in the respective zones. Base population: children aged 6-15 with valid information on school attendance status. Notes: weighted by survey 

weights that have been recalibrated within pooled dataset. 

 


