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The learning gap between urban and rural areas is a persistent problem in many sub-Saharan African countries. Previous 

studies have found that the urban-rural learning gap is attributed to the fact that student characteristics and school resources 

are different in urban and rural areas. Our study updates this finding by using the latest dataset and further examines the 

changes in the attributed sources over time. Using 15 educational systems in sub-Saharan Africa, we examined 4 potential 

sources of the gap: student, family, teacher, and school characteristics. Our results reveal that the urban-rural learning gap in 

recent years is attributed mostly to differences in school and family characteristics. We also found that the attribution remains 

the same over time from 2004 to 2011 and that the attribution to family characteristics’ differences became slightly greater 

than the one to school characteristics’ differences. 
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Introduction 

In many countries of sub-Saharan Africa, the learning performance of rural students is much lower than that 

among urban students, which is seen as a concerning gap related to knowledge disparities or education inequality. 

The learning performance gap between urban and rural students is a worldwide phenomenon (Echazarra & 

Radinger, 2019; William, 2005). In most countries, the gap is due to rural students’ underperformance, whereas 

in some countries where governments or/and international organisations provide educational support specifically 

designed for rural areas, such as in Latin America, the gap is due to rural students’ outperformance (Luschei & 

Fagioli, 2016). In sub-Saharan Africa, rural children perform consistently more poorly than urban children, and 

compared with the world average, the gap is particularly large (United Nations Educational, Scientific and 

Cultural Organization, 2017). 

The question of what contributes to the urban-rural performance gap has been addressed for many countries, 

and studies generally show that the gap is attributed to two components; the difference in student characteristics 

and the difference in school characteristics (e.g., Echazarra & Radinger, 2019). For the sub-Saharan African 

region, two studies show similar findings, which explains that the gap is attributed to the difference in student and 

school resources (Burger, 2011; Zhang, 2006). While these two studies provide important empirical evidence for 

the region, they are somewhat out of date. Both studies used data that were collected between 2002 and 2004, and 

various inequalities might have been resolved or changed since then due to efforts made in the early 2000s. An 

updated examination is thus justified. 

With this study we aimed to investigate the sources of the urban-rural learning gap by using the latest dataset, 

and, further, we examined the changes in the source’s attributions over time. We examined four potential sources 

that have critical urban-rural differences: student characteristics, family characteristics, teacher characteristics, 

and school characteristics. The research questions we address are twofold: to what extent are the four 

characteristics associated with the urban-rural learning gap, and how do the association proportions change over 

time? 

In light of an increasing demand for ongoing educational efforts to close the regional learning gaps in sub-

Saharan Africa and many other emerging economies, knowing the sources of learning gaps is important. If efforts 

are made without knowing the proper sources, we may end up widening the gap or, even worse, creating a new 

disparity. Our study provides the latest evidence about the sources of the learning performance gap and changes 

over time, which helps the efforts to close the gap. 

In the next section, we first review the different conditions between urban and rural areas, which are related 

to learning performance in sub-Saharan Africa. Then, we present the data and the estimation technique. After that, 

according to the two research questions, we first present the descriptive summary of the differences in 

characteristics and the estimation results of the decomposition analysis, and then the results of changes in the 

decomposition result over time. Finally, we conclude. 

 
Urban-Rural Differences in sub-Saharan Africa 

There are various differences related to learning performance between children living in urban areas and those 

who live in rural areas in sub-Saharan Africa. Looking at students, the socio-economic status (SES) of their family 

differs significantly between urban and rural children. The SES in the rural area, where the poverty rate is 46%,  
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is generally lower than that in the urban area, where 

the poverty rate is 18% (Beegle, Christiaensen, 

Dabalen & Gaddis, 2016). Students who have low 

SES often fail to learn adequately because their 

families require children for farming or household 

work, or because they are unable to afford school-

related fees such as school lunch, boarding costs, or 

school uniforms (Chinyoka & Naidu, 2014; Ohba, 

2011; Sumida, 2017). Parents’ education level is 

another difference. Parents of children in rural areas 

generally have a lower level of education (Burger, 

2011; Irvin, Meece, Byun, Farmer & Hutchins, 

2011). Parents who have a lower level of education 

tend to attach a lower value to their children’s 

schooling and force children to work at home or do 

not provide adequate support for their children’s 

learning (Glick & Sahn, 2000; Jenkins, Anyabolu & 

Bahramian, 2019; Lloyd & Blanc, 1996). The 

language used at home also differs. In sub-Saharan 

Africa, the vast majority of people speak native and 

local languages rather than the languages of 

instruction (Lewis, Simons & Fennig, 2016), and 

classes are taught in local languages at early grades, 

such as grade 3 or 4, and then changed to the official 

language of instruction (Trudell, 2016). Generally, 

rural students are more unfamiliar with the language 

of instruction (Bashir, Lockheed, Ninan & Tan, 

2018), so transitioning language becomes 

particularly difficult for rural children (Kaahwa, 

2011). 

Comparing schools in urban and rural areas, 

urban schools generally have more resources and 

better facilities, such as books, learning materials, 

and educational equipment (Bashir et al., 2018; 

Mulkeen & Chen, 2008). Most urban schools have 

toilets, whereas rural schools do not always have 

adequate toilets (Viteri Chavez, 2016). The number 

of public schools and private schools also differs 

between urban and rural areas. Urban areas 

generally have more private schools than rural areas 

(Viteri Chavez, 2016), although in low-income 

regions like sub-Saharan Africa, private schools are 

expected to respond to the lower socio-economic 

population in particular (Day Ashley, Mcloughlin, 

Aslam, Engel, Wales, Rawal, Batley, Kingdon, 

Nicolai & Rose, 2014). 

With respect to teachers, urban and rural 

schools have different types of teachers. In rural 

schools, there are more unqualified teachers and 

fewer female teachers compared with urban schools 

(Luschei & Chudgar, 2015). In rural areas, there are 

fewer options for safe accommodation that has basic 

facilities such as electricity and water, and access to 

health care and leisure activities is very limited. 

Thus, teachers who are experienced or/and female 

are not willing to work in rural areas (Akyeampong 

& Lewin, 2002; Towse, Kent, Osaki & Kirua, 2002). 

Even in countries where the government controls 

teacher deployment, the government often fails to 

implement deployment plans adequately, which 

results in unbalancing teachers’ quality between 

urban and rural areas (Mulkeen & Chen, 2008). 

Additionally, the teaching quality gap among 

teachers grows due to the lack of school-based 

support (Nkambule & Mukeredzi, 2017) and 

difficult teaching conditions in rural areas 

(Ramnarain & Hlatswayo, 2018). 

Among these differences, two previous studies 

have revealed that the urban-rural learning 

performance gap in the region is attributed to 

differences in student and school characteristics. 

Zhang (2006) examined 14 educational systems in 

sub-Saharan Africa and showed that the learning gap 

is strongly associated with the differences in student 

characteristics, which are proxied by students’ ages, 

sexes, and family SES. She also shows that the 

differences in school characteristics, which includes 

school location, school SES, building conditions, 

school facility, availability of instruction resources, 

and teacher quality, are also associated with the 

learning gap. Her estimation shows that the summed 

differences of student and school characteristics 

explain all of the learning gaps in 12 out of 14 

sampled systems. Burger (2011) examined the case 

of Zambia and similarly found a gap attributed to 

student characteristics and school resources. He 

used four variables – students’ assets, parents’ 

education levels, English skills, and pupil-teacher 

ratios – and the decomposition method to find that 

the differences in the concerned variables explain 

55% of the urban-rural gap. While these two studies 

show important evidence for the sources of the 

urban-rural learning gap in sub-Saharan Africa, they 

are somewhat out of date, which calls for additional 

investigation. 

 
Method 
Data 

The data we used for this study are from the survey 

of the Southern and Eastern Africa Consortium for 

Monitoring Educational Quality (SACMEQ), a 

regional and cross-national survey of southern and 

eastern Africa. It is an assessment of academic 

performance for grade 6 students in primary schools 

and includes background information about the 

students, teachers, and schools. The survey was 

conducted in four waves: 1995–1999 (SACMEQ I), 

2000–2004 (SACMEQ II), 2006–2011 (SACMEQ 

III), and 2012–2014 (SACMEQ IV). The SACMEQ 

IV data are not yet available as of the present study, 

so we used the SACMEQ III data for the first 

question which explored the source of the urban-

rural gap, and SACEMQ III and II data for the 

second question which examined the changes in the 

sources over time. Fifteen educational systems 

participated In the SACMEQ III, including those in 

Botswana, Kenya, Lesotho, Mauritius, Malawi, 

Mozambique, Namibia, Seychelles, South Africa, 

Swaziland, Tanzania (mainland), Tanzania 

(Zanzibar), Uganda, Zambia, and Zimbabwe. 
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Fourteen systems participated in the SACMEQ II; 

Zimbabwe did not. 

The sample students were selected using a 

stratified two-stage sampling design. First, schools 

were selected on a probability-proportional-to-size 

(PPS) basis defined by the SACMEQ Co-ordinating 

Centre. The PPS technique allows large schools a 

higher probability for selection than smaller schools. 

Then, 25 students were selected from all grade 6 

classes in the selected schools using computer-

generated random numbers. The total number of 

observations in the SACMEQ III was 61,396; in the 

SACMEQ II, the number was 41,686. 

To divide the sample students into the urban 

group and rural group, we used the school location 

variable in the student questionnaire. The 

questionnaire had four choices for the school’s 

location, and we grouped the students who lived in 

large cities and small towns into the urban group and 

the students who lived in rural and isolated areas into 

the rural group (see Appendix A). 

The dependent variable was reading test 

scores. We chose reading instead of math because 

the score gap between urban and rural areas for 

reading is larger than that for math, which allowed 

us to plainly observe the source associations. For the 

analysis, the test scores were standardised across the 

educational systems to have a mean of 500 and a 

standard deviation of 100. 

For the explanatory variables, we examined 

four groups: student characteristics, family 

characteristics, teacher characteristics and school 

characteristics. For the student characteristics, we 

included four variables: older than the official age 

for grade 6, student’s sex, experience repeating 

grades, and home language. For the student sex 

variable, we coded one if the student was female. 

For the over-aged variable, we coded one for 

students who were older than the official age for 

grade 6. For the experience repeating grades 

variable, we coded one if the student had 

experienced repeating a grade. For the home 

language variable, we coded one if the student spoke 

the country’s instructional language at home. 

For the family characteristics, we included 

three variables: family possessions, mother’s 

education level, and father’s education level. The 

family possessions variable captured the family’s 

socio-economic status and was an aggregated value 

of 13 items at home including newspapers, clocks, 

radios, Televisions (TVs), Video cassette recorders 

(VCRs), cassette players, cars, motorcycles, 

bicycles, piped water, electricity, and tables. The 

aggregated value was rescaled to have a mean of 

zero and a standard deviation of one. For the parental 

education variables, we coded one for students 

whose parents completed at least a primary 

education. 

For the teacher characteristics, we included 

four variables: teacher’s sex, teacher’s age, teacher’s 

education level, and classroom resources. For the 

teacher’s sex variable, we coded one if the reading 

teacher was female. For the teacher’s age variable, 

we coded one if the teacher was younger than 30 

years old. For the teacher’s education variable, we 

coded one if the teacher had completed at least a 

senior secondary education. The classroom 

resources variable represented the quality of the 

teaching conditions. It included eight items in the 

classroom: a white board, chalk, wall chart, 

cupboard, bookshelf, classroom library, teacher 

table, and teacher chair. The total value of the eight 

items was standardised to have a mean of zero and a 

standard deviation of one. 

For the school characteristics, we included four 

variables: the school head’s sex, the school head’s 

education level, the school type, and the school’s 

resources. For the school head’s sex variable, we 

coded one if the school head was female. For the 

school head’s education variable, we coded one if 

the school head had completed at least a senior 

secondary education. For the school type variable, 

we coded zero if the school was a government 

school and one if the school was a private school. 

The school resources variable captured the level of 

the school’s quality and consisted of 22 facilities: a 

library, hall, staff room, school head office, store 

room, first aid kit, sports ground, water, garden, 

electricity, telephone, fax, typewriter, duplicator, 

radio, tape recorder, overhead projector, TV, VCR, 

photocopier, computer, and fence. The total value 

was standardised to have a mean of zero and a 

standard deviation of one. Table 1 shows all of the 

variables included in this study. 
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Table 1 List of variables  
Type Values/Definition 

Test scores   

Reading Continuous 

(M = 500, SD = 100) 

Reading test score 

Pupil characteristics   

Over-aged Dummy (0, 1) = 1 if pupil is over age for official age of grade 6 

Sex Dummy (0, 1) = 1 if pupil is female 

Repeat Dummy (0, 1) = 1 if pupil repeated a grade at least once in primary school 

Language Dummy (0, 1) = 1 if pupil speaks instructional language at home 

Family characteristics 

Family possession Continuous 

(M = 0, SD = 1) 

Standardised value of total of 13 items possession at home 

Mother education Dummy (0, 1) = 1 if mother completed primary education 

Father education Dummy (0, 1) = 1 if father competed primary education 

Teacher characteristics 

Teacher sex Dummy (0, 1) = 1 if teacher is female 

Young teacher Dummy (0, 1) = 1 if teacher is younger than 30 years 

Teacher education Dummy (0, 1) = 1 if teacher has senior secondary education and above 

Classroom resources Continuous 

(M = 0, SD = 1) 

Standardised value of total of 8 items availability in classroom 

School characteristics 

School head sex Dummy (0, 1) = 1 if school head is female 

School head education Dummy (0, 1) = 1 if school head has senior secondary education and above 

School type Dummy (0, 1) = 0 if school is government = 1 if school is private 

School resources Continuous 

(M = 0, SD = 1) 

Standardised value of total of 8 items availability at school 

 

Estimation Method 

To examine the association between the urban-rural 

learning gap and the differences in characteristics, 

we used the Oaxaca-Blinder decomposition 

technique (Blinder, 1973; Oaxaca, 1973). The 

Oaxaca-Blinder technique is a technique to estimate 

the association between two gaps or differences and 

to determine the extent to which differences in the 

observed characteristics explain the interest gap, 

with differences in other characteristics explaining 

the remainder. It is based on a linear model that uses 

different regression coefficients across two groups. 

To illustrate the model within our study, we can 

draw the following educational production function 

for each of the urban and rural groups: 
𝑌𝑈 = 𝛽𝑈𝑋𝑈 + 𝜀𝑈                (1) 

𝑌𝑅 = 𝛽𝑅𝑋𝑅 + 𝜀𝑅                (2) 

where 𝑌𝑈  and 𝑌𝑅  represent the mean test scores for 

urban and rural areas, respectively; 𝑋𝑈 and 𝑋𝑅   are 

vectors of the values for characteristics including 

student, family, teacher and school characteristics; 

𝛽𝑈  and   𝛽𝑅  are vectors of coefficients for the 

characteristics that are calculated by the standard 

Ordinary Least Squares (OLS) regression; and 𝜀𝑈 

and 𝜀𝑅 are random error terms. 

With the knowledge of the values of 𝛽𝑈 

and   𝛽𝑅 , we can compute a counterfactual of the 

following type: “what would the distribution of test 

scores of rural students be if we kept all of the 

observed characteristics the same as those of urban 

students?” With the knowledge of the counterfactual 

distribution of rural students, we can calculate the 

difference as follows: 
�̅�𝑈 − �̅�𝑅 = 𝛽𝑈�̅�𝑈 − 𝛽𝑅�̅�𝑅 

= 𝛽𝑈�̅�𝑈 − 𝛽𝑈�̅�𝑅 + 𝛽𝑈�̅�𝑅 − 𝛽𝑅�̅�𝑅 

= 𝛽𝑈(�̅�𝑈 − �̅�𝑅) + �̅�𝑅(𝛽𝑈 − 𝛽𝑅)                      (3) 

In line (3), the first bracket is the part attributed to 

the difference in the observed characteristics and is 

called the “explained component.” The positive 

value of this bracket indicates that the difference in 

observed characteristics is positively related to the 

outcome gap, and it further means that if the 

difference in observed characteristics becomes 

narrowed, the learning gap also becomes narrowed. 

Therefore, it could be interpreted as the difference in 

characteristics that can explain the urban-rural 

learning gap. The second bracket is the part 

attributed to differences in the return structure of the 

observed or unobserved characteristics and is called 

the “unexplained component.” 

 
Results 
Differences in Characteristics 

Table 2 shows the differences between urban and 

rural areas for the included variables (also see 

Appendix B). The mean values for each area are 

omitted due to space constraints. The differences 

were calculated by subtracting the mean value of the 

rural area from that of the urban area. Therefore, a 

positive value indicates that the value in the urban 

area is higher than that in the rural area, and a 

negative value indicates the opposite. 
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Table 2 Difference between rural and urban areas 

 Bot Ken Les Mal Mau Moz Nam Sey SA Swa Tan (main) Uga Zam Tan (Zan) Zim 

Test score 50.56*** 55.86*** 33.52*** 20.22*** 33.27*** 29.35*** 79.55*** 4.67 100.64*** 34.64*** 43.44*** 56.20*** 33.86*** 58.12*** 117.313*** 

Age -0.105*** -0.056*** -0.031*** -0.104*** -0.039*** -0.094*** -0.065*** -0.011* -0.0146*** -0.098*** -0.033*** -0.105*** -0.106*** -0.031*** -0.251*** 

Sex -0.007 -0.027* -0.069*** 0.012 0.013 0.036* 0.003 0.001 0.009 0.018 0.003 0.023 0.046** 0.051*** 0.016 

Repeat -0.055*** -0.118*** -0.028* -0.053** -0.075*** 0.024 -0.103*** 0.0123 -0.086*** -0.069*** -0.009 -0.083*** -0.037** -0.005 -0.183*** 

Language 0.172*** 0.051*** 0.162*** 0.224*** 0.003 0.091*** 0.057*** -0.008 0.151*** 0.119*** 0.076*** 0.05*** 0.187*** 0.004 0.368*** 

Possession 0.654*** 0.475*** 0.338*** 0.59*** 0.154*** 0.655*** 0.94*** 0.04 0.57*** 0.626*** 0.378*** 0.572*** 0.78*** 0.803*** 1.376*** 

Mother 

education 

0.211*** 0.078*** 0.109*** 0.314*** 0.055*** 0.225*** 0.216*** 0.01 0.169*** 0.178*** 0.133*** 0.232*** 0.192*** 0.258*** 0.197*** 

Father  

education 

0.189*** 0.061*** 0.15*** 0.286*** 0.048*** 0.234*** 0.189*** 0.01 0.148*** 0.19*** 0.097*** 0.165*** 0.172*** 0.206*** 0.164*** 

Teacher sex 0.188*** 0.32*** 0.135*** 0.403*** 0.084*** 0.321*** 0.131*** 0.05*** 0.042*** 0.202*** 0.279*** 0.114*** 0.339*** 0.17*** 0.347*** 

Teacher age -0.143*** 0.019 0.016 -0.047*** -0.014* -0.123*** -0.108*** 0.166*** 0.035*** -0.159*** -0.031* 0.08*** -0.096*** 0.023 -0.09 

Teacher 

education 

-0.032** 0.165*** 0.006 0.012*** -0.032** 0.032** 0.135*** -0.348 0.118*** 0.009 0.062*** 0.08*** 0.108*** 0.049*** 0.039* 

Class 

resource 

-0.122*** -0.276*** 0.195*** 0.249*** -0.054** 0.069** 0.572*** 0.175*** 0.356*** 0.205*** -0.027 -0.016 0.015 0.074** 0.13*** 

School head 

sex 

-0.019 0.123*** 0.096*** 0.331*** 0.162*** 0.224*** 0.081*** 0.062*** -0.114*** 0.057*** 0.109 0.157*** 0.205*** 0.344*** -0.395*** 

School type 0.15*** 0.111*** 0.06*** 0.077*** 0.029** 0.048*** 0.064*** 0.045*** -0.038*** 0.018 0 0.154*** 0.0006 0.274*** -0.343*** 

School head 

education 

0.108*** 0.135*** -0.008 -0.01*** -0.111 0.197*** 0.276*** -0.09*** 0.113*** -0.018* 0.146*** 0.192*** 0.267*** 0.028*** 0.198*** 

School 

resource 

0.462*** 0.541*** 0.071*** 0.309*** 0.272*** 0.567*** 1.261*** -0.135*** 1.316*** 0.515*** 0.155*** 0.561*** 0.639*** 0.472*** 1.499*** 

Note. Bot: Botswana, Ken: Kenya, Les: Lesotho, Mal: Malawi, Mau: Mauritius, Moz: Mozambique, Nam: Namibia, Sey: Seychelles, SA = South Africa, Swa: Swaziland, Tan (main): Tanzania 

(Mainland), Uga: Uganda, Zam: Zambia, Tan (Zan): Zanzibar, Zim: Zimbabwe. Significance levels are: *p < 0.1, **p < 0.05, ***p < 0.01. The difference is calculated as (urban mean) – (rural 

mean). 
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The results show that the differences in test 

scores are all statistically significant except for in the 

Seychelles, indicating the prevalence of lower 

performance among students in rural areas in sub-

Saharan Africa. Zimbabwe, South Africa, and 

Namibia have particularly large differences, with 

117, 100, and 79 points between urban and rural 

areas, respectively, whereas Malawi, Mozambique, 

and Mauritius have relatively small differences, with 

20, 29, and 33 point differences, respectively. 

Regarding the student variables, differences in 

age, repeating grades, and language variables have a 

tendency towards the direction of the differences, 

with a negative value for the age and repeating grade 

variables and a positive value for the language 

variable. This indicates that students in rural areas 

are more likely to be over-aged and have repeated 

grades and less likely to speak the instructional 

language. The differences in the sex variable have 

mixed directions in differences or have insignificant 

differences. In Mozambique, Zambia, and Tanzania 

(Zanzibar), there are fewer female students in rural 

areas, whereas in Kenya and Lesotho, there are more 

female students in rural areas. In the other 10 

systems, there is no statistically significant 

difference in students’ genders between urban and 

rural areas. In the Seychelles, there are no significant 

regional differences in all of the student 

characteristics, except for age. 

For the family variables, all of the systems 

except for the one in the Seychelles have the same 

pattern in terms of the differences with positive 

values for all of the variables. This indicates that 

families in rural areas have fewer possessions, and 

both mothers and fathers of students in rural areas 

have lower levels of education than the parents of 

students in urban areas. The differences in family 

possessions are particularly large in Zimbabwe, 

Namibia, and Tanzania (Zanzibar), while the 

difference in parents’ education levels is large in 

Malawi, Mozambique, and Tanzania (Zanzibar). In 

the Seychelles, the regional differences in family 

characteristics were not significant. 

Regarding the teacher characteristics, the 

results show various patterns in the directions of 

differences across the systems, except for the 

variable of the teacher’s sex. The variable of the 

teacher’s sex has a positive sign in all of the systems, 

which indicates that schools in urban areas have 

more female teachers than ones in rural areas. 

Regarding the teacher’s age variable, eight systems 

have negative differences and three systems have 

positive differences. The negative values seen in the 

majority of systems indicate that teachers in rural 

areas are younger than those in urban areas. 

However, in three systems, those of the Seychelles, 

South Africa, and Uganda, teachers in rural areas are 

more likely to be older than those in urban areas. 

Regarding the teacher’s education levels, many 

systems have positive differences, indicating that 

teachers in urban areas are more educated than those 

in rural areas. Two systems, those of Botswana and 

Mauritius, have negative values; this suggests that 

teachers in rural areas are more educated than those 

in urban areas. For classroom resources, nine 

systems have positive differences, indicating that 

classrooms in urban areas have more resources than 

those in rural areas. In three systems Botswana, 

Kenya, and Mauritius, rural classrooms have more 

resources than urban classrooms. 

For school variables, the differences show a 

similar pattern across the systems. The differences 

in the variable for the sex of the school head show 

positive values in 11 systems. This indicates that 

urban areas have more female school heads than 

rural areas. Only two systems, those in South Africa 

and Zimbabwe, have more female school heads in 

rural areas than in urban areas. For school types, 

many systems had positive values, indicating that 

there are more private schools in urban areas than in 

rural areas. Likewise, the school head variables in 

South Africa and Zimbabwe indicated that there are 

more private schools in rural areas. Regarding the 

education of school heads, 10 systems have positive 

differences, indicating that school heads in urban 

schools have higher education levels than those in 

rural schools. In Malawi, the Seychelles, and 

Swaziland, school heads in urban schools have 

higher education levels than those in rural areas. As 

for school resources, all of the systems except for 

that of the Seychelles have positive values, 

indicating that urban schools have more resources 

than rural schools. Particularly, in Zimbabwe, 

Namibia, and Zambia, the differences in resources 

are large. 

 
Decomposition Results 

Table 3 shows the estimation result of the Oaxaca-

Blinder decomposition for 14 systems. The 

Seychelles was excluded in this estimation because 

the learning gap there was not statistically 

significant. The table’s first part shows mean test 

scores of urban (U) and rural areas (R) and the 

learning difference (D) between these two areas. The 

second part shows the decomposed values of the 

differences, the explained component (Q), the 

unexplained component (N), and the proportion that 

each component shares for the learning gap. The 

third part shows the breakdown of the explained 

components. This part consists of four 

characteristics: student (QP), family (QF), teacher 

(QT), and school (QS). To illustrate the proportions 

comparably, Figure 1 is drawn based on the result of 

the third part. 
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Figure 1 Breakdown of the explained component 
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Table 3 Decomposition of learning gap by explained and unexplained components  
Bot Ken Les Mal Mau Moz Nam SA Swa Tan (m) Uga Zam Tan (z) Zim 

Urban (U) 558.8*** 575.6*** 492.3*** 449.1*** 585.2*** 487.9*** 547.6*** 547.8*** 572.6*** 607.6*** 516.0*** 453.6*** 560.7*** 594.5***  
(-2.283) (-2.483) (-2.062) (-2.134) (-2.99) (-1.733) (-1.758) (-1.726) (-1.968) (-2.315) (-2.173) (-2.9) (-2.856) (-3.632) 

Rural (R) 508.1*** 525.6*** 455.5*** 428.6*** 562.8*** 458.2*** 464.4*** 440.2*** 539.2*** 563.9*** 463.1*** 421.9*** 518.0*** 475.8***  
(-2.057) (-1.702) (-1.191) (-1.104) (-2.747) (-1.879) (-1.012) (-1.33) (-1.143) (-1.62) (-1.137) (-1.487) (-1.976) (-1.869) 

Difference (D) 50.64*** 50.00*** 36.78*** 20.49*** 22.39*** 29.64*** 83.26*** 107.6*** 33.42*** 43.66*** 52.92*** 31.64*** 42.71*** 118.8***  
(-3.073) (-3.01) (-2.381) (-2.403) (-4.06) (-2.556) (-2.028) (-2.179) (-2.276) (-2.825) (-2.453) (-3.259) (-3.473) (-4.085) 

Explained component 

(Q) 

48.13*** 33.35*** 15.36*** 7.905** 16.52*** 31.20*** 100.7*** 108.9*** 21.03*** 13.05*** 29.50*** 31.41*** 24.91*** 137.2*** 

 
(-3.144) (-2.752) (-2.04) (-3.261) (-3.143) (-2.352) (-3.911) (-2.912) (-2.662) (-3.069) (-2.376) (-4.59) (-3.23) (-10.86) 

Proportion of explained 

(Q/D) 

95% 67% 42% 39% 74% 105% 121% 101% 63% 30% 56% 99% 58% 115% 

Unexplained component 

(N) 

2.512 16.66*** 21.42*** 12.59*** 5.873 -1.56 -17.45*** -1.305 12.39*** 30.61*** 23.42*** 0.233 17.79*** -18.46 

 
(-3.524) (-3.448) (-2.799) (-3.915) (-3.895) (-3.272) (-4.106) (-3.073) (-3.228) (-4.019) (-3.084) (-5.208) (-4.294) (-11.23) 

Proportion of 

unexplained (N/D) 

5% 33% 58% 61% 26% -5% -21% -1% 37% 70% 44% 1% 42% -16% 

Breakdown of explained component (Q)              

Student (QP) 12.15*** 6.080*** 6.151*** 5.897*** 5.167** 6.427*** 10.06*** 14.20*** 5.992*** 3.884*** 3.699*** 11.47*** 0.526 34.17***  
(-1.578) (-0.998) (-1.235) (-1.331) (-2.015) (-1.128) (-0.952) (-1.057) (-0.96) (-1.203) (-0.789) (-1.817) (-0.858) (-5.005) 

Proportion (QP/D) 24% 12% 17% 29% 23% 22% 12% 13% 18% 9% 7% 36% 1% 29% 

Family (QF) 23.13*** 8.020*** 5.576*** 3.145* 4.303*** 12.81*** 19.99*** 29.52*** 7.371*** 6.615*** 4.898*** 15.82*** 16.43*** 38.74***  
(-1.863) (-1.336) (-1.15) (-1.803) (-0.899) (-1.441) (-1.856) (-1.501) (-1.56) (-1.35) (-1.542) (-2.708) (-2.201) (-5.381) 

Proportion (QF/D) 46% 16% 15% 15% 19% 43% 24% 27% 22% 15% 9% 50% 38% 33% 

Teacher (QT) -2.418** -4.574** (-1.155) -1.251 -0.469 -2.387* 11.14*** 8.148*** -3.448** -1.823 -0.457 -0.902 2.123 1.66  
(-1.163) (-1.872) -0.785 (-2.109) (-0.666) (-1.257) (-1.459) (-1.027) (-1.675) (-2.344) (-0.662) (-2.707) (-1.898) (-2.069) 

Proportion (QT/D) -5% -9% -3% -6% -2% -8% 13% 8% -10% -4% -1% -3% 5% 1% 

School (QS) 15.27*** 23.82*** 4.791*** 0.113 7.519*** 14.35*** 59.51*** 57.04*** 11.11*** 4.374*** 21.36*** 5.021 5.835*** 62.66*** 

 (-1.559) (-2.116) (-0.798) (-2.065) (-1.966) (-1.623) (-3.839) (-2.582) (-1.842) (-1.178) (-2.157) (-3.223) (-2.128) (-10.28) 

Proportion (QS/D) 30% 48% 13% 1% 34% 48% 71% 53% 33% 10% 40% 16% 14% 53% 

Note. Significance levels are: *p < 0.1, **p < 0.05, ***p < 0.01. Standard errors in parentheses. 
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In the second part, the explained component 

shows generally high proportions in most systems. 

In 10 out of 13 systems, the explained component 

has more than half the proportion for the learning 

gap. Particularly in Botswana, Mozambique, 

Namibia, South Africa, Zambia, and Zimbabwe, the 

proportions go above 95%, suggesting that almost 

all of the learning gaps can be explained by the 

included variables. In Lesotho, Malawi, and 

Tanzania (mainland), the proportion is larger in the 

unexplained component, at 58%, 61%, and 70%, 

respectively. This result indicates that the learning 

gaps can be attributed to other characteristics, except 

for the included variables. 

Looking at the breakdown of the explained 

components, the result shows that school 

characteristics account for the largest part of the 

explained components. In eight systems, including 

Kenya, Mauritius, Mozambique, Namibia, South 

Africa, Swaziland, Uganda, and Zimbabwe, the 

largest proportion is the school characteristics; these 

range from 33% to 71%. Family characteristics also 

greatly account for the explained components in 

Botswana, Tanzania (mainland), Zambia, and 

Tanzania (Zanzibar), which have proportions of 

15% to 50%. By combining the two characteristics’ 

proportions, more than half of the learning gap in 10 

systems can be accounted for. It suggests that for 

these systems, the primary sources of the learning 

gaps are the differences in school and family 

characteristics. In Lesotho and Malawi, the largest  

proportion is the student characteristics, at 17% and 

29%, respectively, indicating that in these two 

systems, the learning gaps can be attributed 

primarily to the differences in student 

characteristics. Teacher characteristics do not 

account for any of the learning gaps as a primary 

source in any system but are related to the learning 

gaps in Namibia, South Africa, Tanzania (Zanzibar), 

and Zimbabwe. 

This result generally echoes findings of the 

previous two studies, but it also provides more 

detailed evidence about the sources. In general, we 

confirmed the previous findings that more than half 

of the learning gap could be explained by the 

differences in student and school characteristics in 

many sub-Sharan African countries. In addition, we 

found that by distinguishing family characteristics 

from student characteristics, and teacher 

characteristics from school characteristics, the gap is 

explained more by family characteristics instead of 

student characteristics, and by school resource 

characteristics instead of teacher characteristics. 

 
Changes in Decomposition Results over Time 

Figure 2 shows the breakdown of the explained 

component for the estimation for 2001 and 2007 

(also see Appendix C). The values of the 

decomposition results are shown in Appendix D. 

The Seychelles was excluded because it did not have 

a significant difference in test scores for both 

periods.
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Figure 2 Change in the breakdown of the explained component 
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Regarding the proportion of explained and 

unexplained components, there is little change over 

time, with the majority of the learning gap 

associated with the explained component. In 10 

systems, the learning gaps can be attributed to the 

explained component, with it having more than half 

of the proportion of the learning gap in both 2001 

and 2007. Only two systems, those in Tanzania 

(mainland) and Lesotho, had the majority of the 

learning gaps attributed to the unexplained 

components in both 2001 and 2007. In Mauritius, the 

majority proportion of the component switched from 

the unexplained component, at 128% in 2001, to the 

explained component, at 74% in 2007. In contrast, 

in Malawi, the majority changed from the explained 

component, at 115% in 2001, to the unexplained 

component, at 61% in 2007. 

Regarding the breakdown of the explained 

component, the fact that school and family 

differences are the main sources of the urban-rural 

learning gap did not change over time, but it was 

more attributable to family differences than school 

differences across the systems. The combined 

proportion of school and family differences 

remained at more than half of the explained 

components gap in nine of 13 systems for both 2001 

and 2007. Meanwhile, the systems with the largest 

proportions in school characteristics numbered 11 in 

2001 and seven in 2007, and the systems with the 

largest proportions in family characteristics changed 

from two (Mauritius and Tanzania (mainland)) in 

2001 to four (Botswana, Tanzania (mainland), 

Zambia, and Tanzania (Zanzibar)) in 2007. Looking 

at individual systems, the proportions of family 

differences in the learning gaps increased from 5% 

to 50% in Zambia, from 12% to 43% in 

Mozambique, from 16% to 27% in South Africa, and 

from 35% to 46% in Botswana. One notable case is 

Mauritius, where the learning gap was attributed to 

outside factors in 2001 but became more associated 

with school differences in 2007. In Zambia and 

Tanzania (Zanzibar), the main source was family 

differences in 2001 and school differences in 2007. 

 
Conclusion 

This study aimed to investigate the sources of urban-

rural learning performance gaps with the latest 

available data and to examine the changes in source 

attributions over time. By using the examples of 15 

education systems in sub-Saharan Africa, we first 

documented urban-rural differences in four grouped 

characteristics; student, family, school, and teacher 

characteristics. Knowing the differences, we then 

estimated the associations between the learning gaps 

and the differences. After that, we further examined 

the changes in the characteristics’ differences and 

the associations in these changes from 2001 to 2007. 

Our results show that urban-rural learning gaps 

are mostly associated with school characteristic 

differences and family characteristic differences. 

School characteristic differences were associated 

with the largest proportion of the learning gap in 

eight of 14 systems. Family differences were 

associated with the largest proportion of the learning 

gap in four systems. Combining the two proportions 

of school and family differences accounted for more 

than half of the learning gap in 10 systems. The 

associations of student and teacher differences with 

the learning gap were very low or almost minimal. 

This result generally confirms the previous two 

studies, which showed the sources in student and 

school characteristics, but it also adds detailed 

evidence about the sources. While the previous 

studies looked at one or two groups of 

characteristics, student or/and school resources, we 

examined four groups of characteristics. By doing 

so, we were able to show that the gap’s sources are 

associated more with family characteristics than 

students’ own characteristics, as well as more with 

school resource characteristics than with teacher 

characteristics. 

Our second analysis shows that the main 

sources of the urban-rural learning gaps had not 

changed greatly over time, but the weights of 

characteristics involved have slightly shifted from 

school to family attributes. The results show that in 

both 2001 and 2007, most sampled systems had the 

largest proportions in either school or family 

characteristics, whereas the systems with the largest 

proportions in school characteristics numbered 11 in 

2001 and became eight in 2007, while systems with 

the largest proportions in family characteristics 

numbered two in 2001 and rose to four in 2007. 

In this study, by using the latest and best 

available dataset, we found that school and family 

differences were the main and persistent sources of 

urban-rural learning gaps in sub-Saharan African. 

However, further research is needed to explore other 

possible sources by including a wider range of 

variables. Our analysis showed that in a few 

systems, such as those in Lesotho, Malawi, and 

Tanzania (mainland), the learning gaps were not 

statistically associated with any of the included 

variables. This finding suggests that the source 

exists somewhere in the characteristics that we could 

not observe in this study. It is particularly crucial in 

the case of Malawi since the association with the 

learning gap has shifted recently from school 

differences to unobserved characteristics over time. 

Despite this limitation, this study’s finding 

brings important evidence for the on-going 

educational efforts to close urban-rural learning gaps 

in sub-Sahara Africa as well as in other emerging 

economies. Our descriptive statistics show that 

while average test scores have increased, the urban-

rural gaps became wider in many systems and that 

the sources of the gaps have been persistent over 

time. It suggests an urgent need to measure and close 

the urban-rural learning performance gap in sub-

Saharan Africa.  
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Appendix A: Numbers of Observations in 15 Countries  
SACMEQ III SACMEQ II 

 Total Urban Rural Total Urban Rural 

Botswana 3,868 2,085 1,783 3,322 1,709 1,613 

Kenya 4,436 1,680 2,756 3,299 1,464 1,818 

Lesotho 4,240 1,370 2,870 3,155 1,106 2,049 

Malawi 2,781 662 2,119 2,333 684 1,649 

Mauritius 3,524 1,636 1,888 2,945 1,391 1,554 

Mozambique 3,360 2,147 1,213 3,177 2,160 878 

Namibia 6,398 2,846 3,552 5,048 2,202 2,846 

Seychelles 1,480 1,022 458 1,484 1,240 244 

South Africa 9,071 4,980 4,091 3,163 1,751 1,388 

Swaziland 4,030 1,190 2,840 3,139 907 2,232 

Tanzania (Main) 4,194 1,256 2,938 2,854 675 2,179 

Uganda 5,307 1,435 3,872 2,642 683 1,959 

Zambia 2,895 969 1,926 2,611 1,170 1,372 

Tanzania (Zanzibar) 2,791 984 1,807 2,514 675 1,839 

Zimbabwe 3,021 850 2,143 -- -- -- 

Total 61,396 25,112 36,256 41,686 17,817 23,620 
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Appendix B: Reading Score Differences between Rural and Urban Areas 

 Urban Rural Difference  

(Urban-rural)  M SD M SD 

Botswana 560.03 103.02 509.46 86.18 50.56*** 

Kenya 583.40 107.23 527.54 89.48 55.86*** 

Lesotho 488.86 74.21 455.34 63.17 33.52*** 

Malawi 448.46 54.02 428.23 50.79 20.22*** 

Mauritius 588.69 120.05 555.42 118.14 33.27*** 

Mozambique 488.16 78.45 458.80 65.46 29.35*** 

Namibia 546.61 94.34 467.05 63.50 79.55*** 

Seychelles 576.19 123.47 571.52 122.51 4.67 

South Africa 543.26 118.02 442.61 82.65 100.64*** 

Swaziland 573.96 67.80 539.31 60.05 34.64*** 

Tanzania (Main) 611.04 80.72 567.59 86.98 43.44*** 

Uganda 519.69 84.36 463.48 69.17 56.20*** 

Zambia 457.14 88.47 423.28 62.39 33.86*** 

Tanzania (Zanzibar) 573.16 91.10 515.04 83.43 58.12*** 

Zimbabwe 591.40 103.96 474.09 80.89 117.313*** 

Note. *p < 0.1, **p < 0.05, ***p < 0.01. 
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Appendix C: Change in the Rural-Urban Learning Gap between 2001 and 2007 

  

Urban Rural 

Difference 

(Urban-rural) 

Change 

by country 

M SD 

Change  

in urban M SD 

Change  

in rural 
  

Botswana 2001 541.79 95.94  503.76 75.37  38.02***   

 2007 560.03 103.02 18.24 509.46 86.18 5.70 50.56*** 12.54 ▼ 

Kenya 2001 580.29 102.11  531.83 79.78  48.46***   

 2007 583.40 107.23 3.11 527.54 89.48 -4.29 55.86*** 7.4 ▼ 

Lesotho 2001 471.90 65.92  445.22 53.45  26.68***   

 2007 488.86 74.21 16.96 455.34 63.17 10.12 33.52*** 6.84 ▼ 

Malawi 2001 441.26 56.93  422.45 45.57  18.80***   

 2007 448.46 54.02 7.20 428.23 50.79 5.78 20.22*** 1.42 ▼ 

Mauritius 2001 543.03 126.92  526.00 113.70  17.02***   

 2007 588.69 120.05 45.66 555.42 118.14 29.42 33.27*** 16.25 ▼ 

Mozambique 2001 513.32 66.82  496.53 65.42  16.79***   

 2007 488.16 78.45 -25.16 458.80 65.46 -37.72 29.35*** 12.56 ▼ 

Namibia 2001 506.02 109.93  418.45 48.80  87.56***   

 2007 546.61 94.34 40.59 467.05 63.50 48.61 79.55*** -8.01 △ 

Seychelles 2001 583.30 125.12  576.17 120.31  -7.13   

 2007 576.19 123.47 -7.11 571.52 122.51 -4.65 -4.67 -2.46 △ 

South Africa 2001 531.24 127.55  426.68 69.08  104.56***   

 2007 543.26 118.02 12.02 442.61 82.65 15.93 100.64*** -3.92 △ 

Swaziland 2001 558.81 77.72  520.73 60.52  38.07***   

 2007 573.96 67.80 15.15 539.31 60.05 18.58 34.64*** -3.43 △ 

Tanzania (Main) 2001 590.61 76.73  526.01 86.41  64.59***   

 2007 611.04 80.72 20.43 567.59 86.98 41.58 43.44*** -21.15 △ 

Uganda 2001 511.52 102.00  475.64 89.77  35.87***   

 2007 519.69 84.36 8.17 463.48 69.17 -12.16 56.20*** 20.33 ▼ 

Zambia 2001 465.10 93.00  411.09 61.61  54.00***   

 2007 457.14 88.47 -7.96 423.28 62.39 12.19 33.86*** -20.14 △ 

Tanzania (Zanzibar) 2001 494.25 68.58  466.41 70.11  27.83***   

 2007 573.16 91.10 78.91 515.04 83.43 48.63 58.12*** 30.29 ▼ 

Note. Significance levels are; *p < 0.1, **p < 0.05, ***p < 0.01, △= difference narrowed from 2001 to 2007, ▼= difference 

widen from 2001 to 2007. 
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Appendix D: Change in the Decomposition between 2001 and 2007 

  Bot Ken Les Mal Mau Moz Nam SA Swa Tan (m) Uga Zam Tan (z) 

Urban (U) 2001 537.2*** 579.9*** 469.5*** 439.9*** 541.1*** 520.7*** 503.6*** 543.9*** 557.6*** 597.5*** 514.2*** 467.5*** 490.5***  
2007 558.8*** 575.6*** 492.3*** 449.1*** 585.2*** 487.9*** 547.6*** 547.8*** 572.6*** 607.6*** 516.0*** 453.6*** 560.7*** 

Rural (R) 2001 502.1*** 531.0*** 441.7*** 423.3*** 530.7*** 502.7*** 417.6*** 427.7*** 517.8*** 525.4*** 473.6*** 410.7*** 467.5***  
2007 508.1*** 525.6*** 455.5*** 428.6*** 562.8*** 458.2*** 464.4*** 440.2*** 539.2*** 563.9*** 463.1*** 421.9*** 518.0*** 

Difference (D) 2001 35.15*** 48.90*** 27.88*** 16.57*** 10.47** 18.02*** 86.04*** 116.2*** 39.79*** 72.01*** 40.57*** 56.75*** 22.98***  
2007 50.64*** 50.00*** 36.78*** 20.49*** 22.39*** 29.64*** 83.26*** 107.6*** 33.42*** 43.66*** 52.92*** 31.64*** 42.71*** 

Explained (Q) 2001 29.90*** 37.14*** 9.376*** 18.99*** -2.958 9.180*** 98.43*** 149.3*** 45.17*** 21.12*** 37.05*** 60.05*** 13.79**  
2007 48.13*** 33.35*** 15.36*** 7.905** 16.52*** 31.20*** 100.7*** 108.9*** 21.03*** 13.05*** 29.50*** 31.41*** 24.91*** 

Proportion of difference 

(Q/D) 

2001 85% 76% 34% 115% -28% 51% 114% 128% 114% 29% 91% 106% 60% 

 
2007 95% 67% 42% 39% 74% 105% 121% 101% 63% 30% 56% 99% 58% 

Unexplained (N) 2001 5.25 11.76*** 18.50*** -2.421 13.43*** 8.841*** -12.39*** -33.10*** -5.381 50.89*** 3.524 -3.3 9.191  
2007 2.512 16.66*** 21.42*** 12.59*** 5.873 -1.56 -17.45*** -1.305 12.39*** 30.61*** 23.42*** 0.233 17.79*** 

Proportion of difference 

(N/D) 

2001 15% 24% 66% -15% 128% 49% -14% -28% -14% 71% 9% -6% 40% 

 
2007 5% 33% 58% 61% 26% -5% -21% -1% 37% 70% 44% 1% 42% 

Breakdown of explained component (Q)             

Student (QP) 2001 6.823*** 4.077*** 2.097** 5.269*** -4.765** -0.14 9.714*** 15.00*** 9.657*** 0.595 1.051 21.49*** 3.785***  
2007 12.15*** 6.080*** 6.151*** 5.897*** 5.167** 6.427*** 10.06*** 14.20*** 5.992*** 3.884*** 3.699*** 11.47*** 0.526 

Proportion of difference (QP/D) 2001 19% 8% 8% 32% -46% -1% 11% 13% 24% 1% 3% 38% 16%  
2007 24% 12% 17% 29% 23% 22% 12% 13% 18% 9% 7% 36% 1% 

Family (QF) 2001 12.40*** 11.46*** 0.301 4.990*** 2.867*** 2.119*** 18.96*** 19.13*** 10.43*** 13.69*** 4.549*** 2.740* 7.490***  
2007 23.13*** 8.020*** 5.576*** 3.145* 4.303*** 12.81*** 19.99*** 29.52*** 7.371*** 6.615*** 4.898*** 15.82*** 16.43*** 

Proportion of difference (QF/D) 2001 35% 23% 1% 30% 27% 12% 22% 16% 26% 19% 11% 5% 33%  
2007 46% 16% 15% 15% 19% 43% 24% 27% 22% 15% 9% 50% 38% 

Teacher (QT) 2001 -1.467 6.733*** -0.792 -0.0905 -1.014 2.182*** 5.283*** 22.28*** 3.765** -2.286 9.553*** 6.661** -11.43***  
2007 -2.418** -4.574** -1.155 -1.251 -0.469 -2.387* 11.14*** 8.148*** -3.448** -1.823 -0.457 -0.902 2.123 

Proportion of difference (QT/D) 2001 -4% 14% -3% -1% -10% 12% 6% 19% 9% -3% 24% 12% -50%  
2007 -5% -9% -3% -6% -2% -8% 13% 8% -10% -4% -1% -3% 5% 

School (QS) 2001 12.13*** 14.87*** 7.769*** 8.825*** -0.0463 5.020*** 64.47*** 92.89*** 21.31*** 9.118*** 21.90*** 29.16*** 13.94***  
2007 15.27*** 23.82*** 4.791*** 0.113 7.519*** 14.35*** 59.51*** 57.04*** 11.11*** 4.374*** 21.36*** 5.021 5.835*** 

Proportion of difference (QS/D) 2001 35% 30% 28% 53% 0% 28% 75% 80% 54% 13% 54% 51% 61%  
2007 30% 48% 13% 1% 34% 48% 71% 53% 33% 10% 40% 16% 14% 

Combined proportion of 2001 70% 53% 29% 83% 27% 40% 97% 96% 80% 32% 65% 56% 94% 

Family (QF/D) + School (QS/D) 2007 76% 64% 28% 16% 53% 91% 95% 80% 55% 25% 49% 66% 52% 

Note. Significance levels are; *p < 0.1, **p < 0.05, ***p < 0.01. 


