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Abstract:
This paper analyzes the large racial differences in progress through secondary school in
South Africa using recently collected longitudinal data. Following the progress of students who
were enrolled in grades 8 and 9 in 2002 in the Cape Area Panel Study, we document large
differences in the probability of grade advancement between white, coloured, and African youth.
Probit regressions indicate that grade advancement between 2002 and 2005 is strongly associated
with household income and with scores on a baseline literacy and numeracy test. We fully
explain the white and coloured advantage over Africans in progress through school when we
control for baseline test scores, previous grades failed, and per capita household income. The
results suggest that the early disadvantage of African secondary students is a major factor driving
poor progress through secondary school, with continued racial gaps in grade progression
contributing to persistent racial gaps in ultimate schooling attainment.
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1. Introduction
More than a decade after the end of apartheid, South Africa continues to experience large
racial differences in schooling attainment. While there has been a great deal of progress in
access to education and equalization of government expenditures on schools, there continue to
be large disparities in the quality of schools attended by students from different racial groups
(Fiske and Ladd, 2004, Yamauchi, 2005, van der Berg, 2007). Primary schooling is almost
universal for all racial groups and enrollment rates are high into the teenage years yet, there are
large racial differences in the rate at which students progress through school and in the
proportion of students that complete secondary school (Anderson, Case, and Lam, 2001).
This paper looks at a critical period in the schooling experience of young people – the
years following grades 8 and 9. In the South African School system, grade 8 is the first grade of
secondary school. We use the Cape Area Panel Study (CAPS), a new panel study of youth
collected in Cape Town, to follow 8th and 9th graders for the next three years. We find large
racial differences in the probability that students successfully advance three grades in school
between 2002 and 2005. While 84% of white students advance three grades during this threeyear period, only 44% of coloured students and 32% of African students advance three grades.
In this paper, we set out to advance our understanding of this differential performance by
race. By combining our CAPS data with a school-level data set as well as a set of community
variables from the 2001 census, we are able to look at the influence of a large set of individual,
household, school, and community variables in our analysis. These variables include previous
school outcomes, performance on a baseline literacy and numeracy evaluation, household level
variables such as income and parental schooling, measures of school quality such as studentteacher ratios, and community measures such as neighborhood unemployment rates. Given that
the existing South African literature has been restricted to examining the determinants of
educational performance from the perspective of school-level data, the results from our data set
are potentially valuable in that they give a new perspective on this issue.
After describing the CAPS data in Section 2, the rest of the paper provides three empirical
views on the relative importance of these variables on progress through school. Section 3
begins by presenting some descriptive results that are important in highlighting the starkness of
racial differences in most variables. This is important in highlighting differences by race. It is
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also important in making clear the extent of racial mixing in schools and the potential role of
school choice on our empirical work. In Section 4 we pool all racial groups and estimate a
series of probit regressions. We start by regressing grade advancement on a set of racial dummy
variables. We then add sets of variables to this basic regression model in order to assess how
each set changes in the magnitude of the race coefficients. These changes are very interesting.
However, as shown in descriptive statistics, there is very little overlapping of the distributions
by race for many of the covariates that are important in explaining progress through school.
This makes the support for pooling tenuous. Therefore, in Section 5 we estimate a series of
probit equations separately by race and compare results across equations. We then draw on
some recent work by Cameron and Heckman (2001) to conduct post-estimation counterfactual
simulations that takes African or coloured or white learners with their characteristics and
transplant them into the equations of other racial groups.
The legacy of apartheid lingers in Cape Town’s schools in the sense that they remain
strongly segregated by race. There are two major reasons for this: First, the city remains
strongly geographically segregated by race, with large distances often separating learners of
one race from schools attended by learners from other races. Second, post-apartheid education
policy has given schools considerable latitude to set school fees, with CAPS learners exhibiting
considerable variance in the school fees charged by schools. The result is that learners often
attend the same schools that were built in their neighborhoods under the race-based apartheid
education system. In section 6 we add a number of variables capturing these school types and
school fees in order to see how they impact progress through school.
Our empirical work shows that a small set of variables, including baseline test scores,
household income, and parental education, can account for the large racial difference in grade
advancement. The results suggest that the human capital students bring with them into high
school largely determines their chances of completing high school. While it is important that
African, coloured, and white students experience vastly different levels of resources in the high
schools they attend, we find that these differences are less important in explaining high school
success than the skills the students bring into high school. Put another way, while there is
appropriate concern about the large quality differences in high schools, our results suggest that
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even if African and white students were to attend identical high schools, there would still be
large racial differences in grade advancement.
Section 2: The Cape Area Panel Study Data Set
Our analysis is based on the Cape Area Panel Study (CAPS), a longitudinal study of youth
and their families in metropolitan Cape Town. Details about the design of CAPS, a
collaborative project of the University of Cape Town and the University of Michigan, are
available in Lam, Seekings, and Sparks (2006). 1 Wave 1 of CAPS, which was collected in
2002, included 4,752 young people aged 14-22, living in 3,304 households. CAPS was
designed as a stratified two-stage clustered sample with stratification on the predominant
population group living in each sample cluster. Cape Town has three predominant population
groups – coloured, African/Black, and white. The distribution of the Cape Town population in
the 2001 census was 48% coloured, 32% African, and 19% white, with about 2% classified as
Indian or other groups. Given this distribution, CAPS oversampled areas classified as
predominantly African and white in order to produce larger samples of African and white
respondents than would be present in a simple random sample. Cape Town is the only major
city in South Africa to have substantial numbers of white, coloured, and African residents,
providing unique opportunities for the study of the changing nature of socio-economic
inequality after the abolition of apartheid.
Wave 1 of CAPS contains two major sources of data. First, the survey includes a
household questionnaire, in which demographic data on the entire household is collected.
Second, the survey includes a detailed young adult questionnaire, which collects data on
schooling, employment, and fertility of household members between the ages of 14 and 22. It
also includes basic numeracy and literacy skills tests administered to each youth respondent.
The results of this test will be used in the analysis below. CAPS youth respondents were
interviewed a second time in either 2003 or 2004, and were interviewed a third and fourth time
in 2005 and 2006 respectively. Parental schooling information is collected from the household
questionnaire when the parent is co-resident, and from the young adult directly when the parent
is not co-resident.
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Technical documentation and background information is available on the CAPS web site, www.caps.uct.ac.za .
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The Wave 1 (2002), Wave 3 (2005) and Wave 4 (2006) provide the data for the analysis in
this paper. The base wave of CAPS collected information on years of completed schooling by
2002 and actual school enrolments in 2002, Thereafter, each time a young adult was reinterviewed the record of progress through school was updated as from the last time that the
young adult was interviewed. Respondents who were enrolled in grades 8 or 9 in 2002 are the
major focus of this paper. Information about their progress through school between 2002 and
2005 could have been gathered in Wave 3 or Wave 4. For this reason we will speak of Wave
3/4 in the rest of the paper.
Table 1 shows the sample size in Wave 1 and Waves 3/4 for respondents who were
enrolled in Grades 8 and 9 in 2002. As seen, there were just over 1,000 respondents in Grades 8
and 9 in Wave 1, 48% of whom were African. The “weighted percent” column shows that,
when we adjust for the oversampling of African respondents, the African group is 32% of those
enrolled in Grades 8 and 9. The white sample is considerably smaller, a result of both the
intentional sample design and the lower response rate among white households. CAPS response
rates were high in African and coloured areas and low in white areas. This is in line with most
South African household surveys, Household response rates were 89% in African areas, 83% in
coloured areas, and 46% in white areas. Young adult response rates, conditional on
participation of the household, were quite high, even in white areas. Given household
participation, response rates for young adults were 93% in African areas, 88% in coloured
areas, and 86% in white areas (Lam, Seekings, and Sparks, 2006).
As shown in Table 1, the overall rate of attrition between Wave 1 and Wave 3 was 9%,
with significant differences across population groups. The African attrition rate is 11%, with
most of the attrition resulting from migration back to the rural Eastern Cape province that is the
main sending region for Africans living in Cape Town. The coloured population has its roots
primarily in Cape Town, a factor contributing to its lower 5% attrition rate. The 18% attrition
rate for whites includes both migration out of Cape Town (including migration out of South
Africa) and a significant number of refusals.
The major focus of this paper is the comparison of schooling outcomes for African,
coloured, and white youths. These three population groups were subject to very different
treatment under apartheid. Many of these apartheid-era differences are likely to continue
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affecting young people in the post-apartheid period. Whites had advantages in a wide range of
areas, including significantly higher expenditures on schooling, privileged access to the labor
market, unrestricted residential mobility, and better access to most social services. Africans
had the least access to services and the most restrictions on work and migration, with a large
gap in expenditures on schooling. The coloured population, which is heavily concentrated in
Cape Town, occupied an intermediate status under apartheid, with higher expenditures on
schooling, fewer restrictions on residential mobility, and better access to jobs. As mentioned
earlier, residential de-segregation has been very slow and new schools are no less racially
distinct than schools existing prior to 1994. For example, all new schools attended by African
respondents are located in African townships. Our CAPS data gives a fuller descriptive picture
of the situation faced by Cape Town’s youth after 2000 and we now turn to these data.
Section 3: Initial Empirical Evidence
Using the CAPS data from Waves 1, 2, 3 and 4, we can follow the progress through school
of young people who were enrolled in school in 2002. Students who were in Grades 8 and 9 in
2002 and who remained in school for the next three years and passed all grades would have
reached grades 11 and 12, respectively, by 2005. Table 2 shows the activities in 2005 of those
who were in grade 8 and grade 9 in 2002, disaggregated by population group. About 84% of
whites in this group advanced three grades in three years. The experience of African and
coloured youth is very different. Among Africans only 33% advanced three grades in three
years and the equivalent percentage for coloured is 43%. Clearly, those that drop out of school
do not pass three grades in three years. Thus, dropout rates are important too. The enrollment
figures in Table 2 make it clear that white pupils rarely drop out and that African youth are
much more likely to stay in school than coloured youth; this in spite of the fact that they have
higher rates of grade repetition.
In the regressions below we use a number of individual, household, and community
characteristics to predict progress through school. Table 2 goes on to provide an overview of
some of these characteristics. One interesting feature of CAPS is the numeracy and literacy
evaluation that was administered to all youth respondents in Wave 1. This was a selfadministered written test that was taken by respondents after the completion of the young adult
questionnaire. The test had 45 questions and took about 20 minutes to complete. The

5

respondent could choose to take the test in either English or Afrikaans. There was no version in
Xhosa, the home language of most African respondents. The English language test was taken
by 99% of the African respondents, 43% of the coloured respondents, and 64% of the white
respondents. In interpreting the results below it is important to keep in mind that most African
respondents took the test in a second language, while white and coloured students took the test
in their first language. We use the test below as a measure of cumulative learning at the time of
the interview. Performance on the test reflects a combination of many factors, including innate
ability, home environment, and the quantity and quality of schooling up to that point.
Figure 1 presents kernel density estimates of the distribution of combined (total) scores on
the numeracy and literacy tests for each population group. Each score is standardized to zero
mean and unit variance. The differences in test scores across population groups are striking.
We see only a small area of overlap between the test scores of African and white respondents.
The distribution of numeracy scores for coloured youth sits between, with considerable overlap
with both the white and African distributions. The mean standardized numeracy score is -0.59
for Africans, 0.1 for coloureds, and 1.15 for whites, implying a standard deviation gap between
whites and Africans that is close to 2. This large difference in the distribution of test scores is
important to keep in mind in our regressions below, where we will include the test scores as
regressors.
We are also very interested in the impact of household income on grade progression, and
will focus in our simulations on the extent to which racial differences in income can explain
racial differences in grade progression. We use the log of per capita household income in 2002,
the year in which we first observe the students, as reported by an adult respondent in the Wave
1 household questionnaire. Figure 2 plots the kernel densities for the distribution of income for
each population group, standardized to the mean income for the combined population. Once
again we see very large differences between population groups. The difference in mean log
income between whites and Africans is about 2.4. Exponentiated, this implies that white youth
in 2002 were living in homes with over 10 times higher per capita household income than
Africans. As was the case with test scores, a striking feature of Figure 2 is the very small range
in which the African and white income distributions overlap. The coloured distribution sits
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between the two distributions, overlapping more with the African distribution than with the
white distribution.
Another important variable to consider in explaining progress through school is the extent
to which students were already behind in school in 2002. Grade repetition is an important
feature of the school experience of both African and coloured youth, and by grades 8 and 9
there is considerable variation in the age of students. Figure 3 shows the age distribution for 8th
and 9th graders in 2002. Looking at 8th graders in the top panel, we see that there is probably
some truncation due to the fact that our sample begins at age 14. We lose some 13 year-olds
who would have been in grade 8 in 2002, though this will have been a small proportion of all
8th graders. There are large differences in the age distribution of 8th graders across population
groups. White 8th graders are concentrated at age 14, with less than 20% at age 15. By
contrast, the modal age of African 8th graders is 15, with a wide distribution ranging between
ages 14 and 21. The differences are even greater among 9th graders. About 90% of white 9th
graders are age 15 or below, compared to 29% of African 9th graders and 70% of coloured 9th
graders. Roughly 25% of African 9th graders are age 18 or older.
Table 2 also presents useful background information about school characteristics, school
fees and school mobility. The variables for former department indicate that 75% of African
youth attend schools that were classified as African schools (Department of Education and
Training) under apartheid. About 12% attend formerly coloured (House of Representatives)
schools, 4% attend formerly white (House of Assembly) schools, and 9% attend schools that
were created since 1994 and hence have no “former department” classification. Note that 86%
of coloured students are in formerly coloured schools and 94% of white students are in
formerly white schools. The annual school expenditure variable shows the enormous
differences in school fees. African students paid an average of 318 rands per year (roughly 32
dollars), coloured students paid 750 rands, and white students paid 5,840 rands. Since these
fees are often used to hire extra teachers, the differences in fees translate into differences in
pupil-teacher ratios. This is seen in the next row of Table 2, which shows a mean pupil-teacher
ratio of 32.4 for Africans, compared to 24.1 for whites. There is some movement between
schools, with 19% of Africans changing schools between 2002 and 2003. For all races
respondents are most likely to change schools after grade 8. Although a fair number of
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respondents change schools, very few move to a school that fell under a different department
before 1994. Between 2002 and 2003, when most school changes occurred, only 5.1% of
Africans, 2% of coloureds and no whites changed former department.
Finally, we merged a set of local level statistics (community variables) from the census
into the CAPS data. The one variable from this merge that we use in this paper are local
unemployment rates for those of the same age and gender. This brings into the model some
sense of the opportunity cost of being in school, a factor that may be important in explaining
the fact that coloured males have higher dropout rates than African males beginning around age
17.
Section 4: Pooled probit regressions of who passes three grades in three years
This section presents results of probit regressions in which our dependent variable is an
indicator of progress through school between 2002 and 2005 for our sample of 8th and 9th
graders. Our dependent variable is equal to 1 if the respondent advanced at least three years in
school by 2005 – 8th graders reached at least grade 11 and 9th graders reached at least grade
12. The dependent variable is equal to 0 if there is any other outcome, including dropping out
of school before reaching the target grade or being in school in some grade below the target
grade in 2005. Table 3 presents the probit regressions for grade advancement of 8th and 9th
graders. For each regression we report the marginal effect evaluated at the sample means with
the robust standard error presented below it in brackets. Regression (1) includes a dummy for
African and a dummy for coloured, with white as the omitted category. It also controls for the
gender of the students by including a female dummy variable. It then includes a dummy
variable for grade 9, which allows the probability of advancement from grade 9 to grade 12 to
have a different mean than the probability of advancement from grade 8 to grade 11.
The probit in regression (1) serves as the base case against which the other regressions in
Table 3 are compared. The coefficients on African and coloured are both strongly negative and
highly significant implying that Africans and coloureds had a very much lower probability of
advancing three grades than white respondents between 2002 and 2005. Coloured respondents
have a significantly higher probability of advancing than African respondents. In the rest of the
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regressions in Table 3 we will see how these population group differences are affected by
controls for individual, household, and school characteristics.
Regression (2) adds controls for two indicators of the respondent’s cumulative learning in
2002; the standardized total score of students on the literacy and numeracy tests (LNE) and the
number of grades failed by 2002. We include the number of grades failed as an indicator of
previous poor performance in school, which may also be a reflection of low school quality.
The number of grades failed variable has a negative and statistically significant effect on the
probability of advancing three years. The coefficient on the standardized LNE score is positive
and statistically significant at the 1% level. The magnitude of this coefficient is large with a
one standard deviation increase in the total score increasing the probability of advancing three
grades by 25 percentage points.
The change in the African and coloured coefficients from (1) to (2) are striking. The point
estimate of the marginal effect on the African dummy variable drops from -0.574 to -0.188and
is now only significant at the 5% level. The marginal effect on the coloured variable declines
from 0.485 to -0.215 and is now statistically significant at the 5% level. Both of these point
estimates remain negative compared to the white default. However, the coloured coefficient is
now more strongly negative than the African coefficient although the difference between these
coefficients is not statistically significant. Taken literally, the coefficient implies that if we hold
th

constant test scores and the number of grades behind in school, coloured 8

th

and 9

graders were

less likely to advance three grades in school between 2002 and 2005 relative to both white and
African learners.
Regression (3) adds to the base case of (1) a set of variables that is related to household
resources and family background as well as a local unemployment rate. Father’s schooling and
mother’s schooling are measured in years of completed schooling. In cases in which parental
schooling is missing, the mother’s schooling and father’s schooling variables are coded as zero
and the parental schooling missing variable is set to one. Mother’s schooling is missing for 9%
of the observations in Table 2; father’s schooling is missing for 33% of the observations. Log
of per capita household income is the same variable show in Figure 2 and discussed above. As
mentioned in the previous section of the paper, the local unemployment rate is derived from
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census data and reflects the unemployment rate for individuals without matric residing in the
same small statistical area as the young adult.
Looking at the coefficients in (3), per capita household income has a statistically
significant positive effect on the probability of grade advancement. Mother’s schooling and
father’s schooling have small positive effects that are statistically significant at the 5% level.
The local unemployment rate has a negative coefficient but it is not statistically significant.
Again, as in (2), the impact of the inclusion of these household and community variables
on the race dummies is notable. The coefficient on both the African and coloured dummies
remain negative but they are much smaller than in (1) and neither are statistically significant.
Taken literally, they imply that if African and coloured students had the same test scores,
parental schooling, household income, and other regression (3) characteristics as white
students, there would be no discernable difference between these students in their progress
through school between 2002 and 2005.
Regression (4) combines the base case of (1) with the student-level schooling background
variables of (2) and the household and community levels variables of (3) in a single estimation.
Most of the variables that were included in (2) and (3) variables have very similar coefficients
in this combined estimation. Mother's and father’s schooling are no longer statistically
significant. Again it is race coefficients that are the most notable. Both the coloured and
African coefficients are now positive, although the coloured coefficient is not statistically
significant. Speaking to the African coefficient, at face value this implies that African students
with the same test scores, parental schooling, household income, and other regression (2) and
(3) characteristics as white students would have a higher probability of progressing three
grades in three years between 2002 and 2005.
We are reluctant to take this result at face value, since we have seen above that there is
very little overlap in the distributions of variables such as test scores and household income,
two of the variables with very strong effects in these regressions. The regression is effectively
being required to predict African and white school progress across values of the independent
variables at which there are very few observations in the data. Therefore we do not want to
overstate the interpretation of these coefficients. That said, the regressions do suggest that
much of the large white advantage in grade advancement can be explained by the fact that
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white students had already acquired a great deal more learning than African students in grade 8
and 9. If we control for this difference, white students do not do better than African students at
moving through the higher grades. Potentially this has important policy implications in
suggesting that the large differences in secondary school grade progression between population
groups cannot be eliminated simply by policies focused on these grades. The cumulative
disadvantages that students bring with them into grades 8 and 9 have powerful impacts on their
ability to advance through to the final grades.
Given the weaknesses of the pooled approach, it is fortunate that contemporary empirical
approaches allow us to make further progress in teasing out what underlies racial differences in
school advancement. With the results from these probits as the backdrop, the next section turns
to one of these recent approaches.
Section 5: Probit regressions by race of who passes three grades in three years
The preceding section explored the association between race and progress through school
and the extent to which racial differences in progress could be explained by a small number of
individual, household and school level characteristics. This section further investigates the role
of racial differences in characteristics and extends the analysis to consider racial differences in
behaviors. Following Cameron and Heckman (2001), we begin by estimating separate
regressions for each of our three population groups and testing for equality of coefficients for
each pairwise combination of races. We then use the coefficients to estimate the extent to
which differences in characteristics (Xs) and differences in behaviours (βs) can explain the
large racial differences in progress through school.
The pooled regressions in Table 3 assume that the responses to the same variables are
homogenous across population groups. This assumption is explored in Table 4 where separate
regressions for each population group together with tests for the equality of coefficients are
presented. The specification corresponds to Regression (4) from Table 3. Columns 1 to 3 of
Table 4 present marginal effects estimated at the sample means for each separate sample.
Previous grades failed has a substantially less negative effect on grade advancement for African
students than for coloured and white students. At the sample means, having failed one
additional grade by 2002 is associated with a 6 percentage point lower probability of advancing
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three grades for Africans, compared to a 26 percentage point lower probability for coloureds
and a 15 percentage point lower probability for whites. The LNE score also has a smaller
positive effect for African students. At the sample means a one standard deviation increase in
the LNE score is associated with a 12 percentage point probability of advancing three grades
for Africans, compare to a 26 percentage point increase for coloureds.The impact of log per
capita household income is not statistically significantly for Africans, but is strongly positive
for coloured and white students. There is a significant positive effect of mother's education for
coloured students only.
In Columns 4-6 of Table 4 we test for the equality of coefficients between pairs of racial
groups across regressions. As shown in Column 4, we can reject the hypothesis that Africans
and coloureds have equal coefficients on previous grades failed, the LNE test, and mother's
schooling. This indicates that differences in response to the same variables play an important
part in explaining differences in progress through school. The small white sample leads to large
standard errors on the white coefficients, making it impossible to reject equality of the African
and white coefficients on these same variables, in spite of large differences in the point
estimates.
In a previous paper (Lam, Ardington, and Leibbrandt 2007), we provide a theoretical
explanation for why the effects on grade progression of characteristics such as the LNE score
and household income are smaller for Africans than for coloureds and whites. We argue that
African schools do a poor job of evaluating actual learning, resulting in a large stochastic
component to grade advancement for Africans. This larger stochastic component weakens the
relationship between characteristics and grade progression for Africans compared to coloureds
and whites. For purposes of this paper we simply note that these coefficients differ by race,
and do our counterfactual analysis using both sets of coefficients for any race pair.
Looking at other variables in our probit in Table 4, we find no significant differences in
grade advancement of males and females. This is consistent with other research showing that
there is no female disadvantage in schooling outcomes in South Africa, at least through
secondary school. Parental schooling has surprisingly weak effects on grade advancement, with
only mother's schooling for coloureds significant at the 10% level. This is surprising given the
high variance in parental schooling in our sample and the wide range of research that finds
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strong effects of parental schooling on children’s schooling outcomes. For Africans the
coefficient on father's education becomes significant at the 10% level when the LNE scores and
number of grades failed are omitted. The coefficient on mother's schooling continues to be
insignificant. For coloured students we estimate highly significant positive effects of both
parent's schooling when the previous performance outcomes are omitted.
The neighborhood unemployment rate is not significant for any racial group. It is included
here as an attempt to capture two possible effects. On the one hand, the opportunity cost of
time may affect either effort in school or the probability of dropping out. On the other hand,
better employment prospects might stimulate young people to stay in school and work harder in
school. These effects may be cancelling out in our data, although it is also possible that our use
of census subplaces does not capture the appropriate labor market. While white and coloured
youth appear to have much better job opportunities than African youth due to geographical
proximity, family networks, and language skills, there may not be sufficient geographical
variation in job opportunities within racial groups to identify an effect.
Explaining gaps in grade advancement
Table 5 uses the probits from Table 4 for counterfactuals designed to estimate the extent to
which racial differences in characteristics and behaviours explain differences in grade
advancement. The approach is very similar to the approach of Cameron and Heckman (2001),
who look at differences in progress through school among blacks, whites, and Hispanics, in the
United States. Because the coefficients are often very different between groups, we do the
counterfactuals using each racial group as the baseline for any given pairwise comparison.
Looking at column 1, we see that the actual gap between African and coloured students in the
probability of advancing three grades between 2002 and 2005 is 12.7 percentage points. The
first counterfactual assumes that Africans have the same covariates as coloureds (that is, the
African coefficients are applied to the coloured sample). This counterfactual predicts a gap of
0.004, implying that Africans would have had almost identical probability of advancing three
grades if they had the characteristics of coloured students, given the coefficients in the African
regression. In other words, we fully explain the gap between African and coloured students
when we equalize their characteristics. In Column 2 we combine African characteristics with
coloured coefficients, generating a predicted gap of -0.111, implying that African would have a
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11.1 percentage point higher probability of advancing three grades if they had coloured
characteristics. In other words, we explain 187% of the Africancoloured gap when we give the
coloured coefficients to the African sample. The reason that the second counterfactual
produces a larger gap in favor of Africans is the larger coefficients in the coloured regressions
on variables such as the LNE scores and household income. When we assign these large
coloured coefficients to the African sample, we get a large decrease in the mean predicted
advancement rate, larger than the original coloured advantage.
Looking at the African-white comparisons in column 3 of Table 5, the actual gap in the
probability of advancing three grades between 2002 and 2005 is 53.6 percentage points. In the
counterfactual in Column 3, which assigns African coefficients to the white sample, the
predicted gap between Africans and whites drops to 14.5 percentage points. We thus explain
73% of the African-white gap when we use the African regression coefficients. Doing the
counterfactual in the other direction, assigning white coefficients to Africans, we get a
predicted gap of -0.116 percentage points. As was the case with the African-coloured
comparison, we more than fully explain the difference in grade advancement between African
and white students when we equalize their characteristics.
Recalling Figures 1 and 2, an important caveat to Table 5 is the lack of overlap in the
distribution of test scores and incomes. This is most serious in the African-white comparisons,
where there is virtually no overlap in the distributions of these two key variables. This means
that the counterfactuals in Table 5 are largely out-of-sample projections when we assign
African coefficients to whites or white coefficients to Africans. There is nothing we can do
about this lack of common support, since it is simply a manifestation of the enormous racial
inequality that continues to exist in South Africa. In the case of the African and coloured
comparisons the problem is less severe. The African and coloured distributions of both test
scores and household income have considerable overlap. The counterfactual simulations are
therefore more of a reweighting of the distribution rather than an out-of-sample projection.
The results in the top rows of Table 5 use all coefficients simultaneously, corresponding to
a complete swap of characteristics between any two comparison groups. The lower part of
Table 5 calculates predicted values using individual coefficients. Following Cameron and
Heckman (2001), we change the value of a given characteristic for each observation in racial
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group X by the difference between the mean value for group X and the mean value for group
Y. For example, to see the impact of giving Africans the LNE scores of coloured students, we
raise the LNE score of all African students by the mean coloured LNE score advantage. We
keep all other characteristics of Africans unchanged and apply the African regression
coefficients to generate predicted probabilities of advancing three grades between 2002 and
2005 for each observation. Looking at column 1, we see that raising African LNE scores to the
level of coloured scores and using the African regression coefficients would raise the mean
predicted probability of grade advancement for Africans by 6.9 percentage points (out of a total
gap of 12.7). Column 2 shows that if we use the coloured regressions and lower coloured
students to the LNE scores of Africans, their mean probability of advancement would fall by
10.5 percentage points. Column 3 shows that giving Africans the LNE scores of white students
would lower the African-white gap by 24 percentage points (out of 53.6). Doing the exercise in
the opposite direction, lowering the LNE scores of whites and using white regression
coefficient, the white probability of advancement would fall by 20.6 percentage points, almost
exactly the same as the change predicted by increasing African scores and using African
coefficients.
Equalizing log per capita household income also has a large impact on the racial gap in
grade advancement. The effect is larger when the coloured and white coefficients are used,
since those coefficients are much larger than the African coefficients. Column 2 shows that
giving the African mean income to coloured students, using the coloured regressions, lowers
the coloured probability of advancement by 7 percentage points, 55% of the African-coloured
gap. Giving African mean income to white students, using the white regressions, lowers their
probability of grade advancement by 34 percentage points, 64% of the African-white gap. The
last row of Table 5 shows the impact of equalizing both the LNE scores and the number of
grades behind in 2002, leaving all other characteristics unchanged. These counterfactuals show
the importance of initial schooling achievement in predicting progress through secondary
school. These two variables alone explain from 65% to 111% of the African-coloured gap and
from 51% to 62% of the African-white gap in grade advancement. These variables are
themselves an indicator of a large number of factors that will have affected previous schooling
outcomes, including school quality, household characteristics, and student’s ability. While we
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cannot be sure exactly what caused the large racial gaps in initial test scores and grade
attainment, the important point is that students entered secondary school with large pre-existing
achievement gaps. Our results suggest that it would be very difficult to equalize the probability
of advancing through secondary school without reducing these initial differences.
Section 6: The impact of school type and school quality
Given persistent racial differences in school quality, it would be interesting to measure the
impact of a change in school environment on progress through school. For example, it would
be interesting to see whether Africans who attend predominantly white or coloured schools
perform better than Africans in predominantly African schools. The empirical reality,
however, is that there continues to be only limited racial mixing in schools, and very few
learners change schools over the course of the four waves of the panel. This makes it hard to
assess the impact of a change in school environment on the progress through school of a learner
of a given race, even by using the counterfactual simulations. As was seen in table 2, each race
group had a separate education system under apartheid and many of the CAPS pupils whose
progress we are analyzing are still in these silos with strong difference in facilities across these
school types. One major difference that does exist across learners is school fees. These are set
by school governing bodies based in part on what the families of the pupils in these schools can
afford to pay. As a result, school fees are strongly correlated with school type. We see very
few learners who are not in these silos and even fewer who make a transition that is observed in
the panel.
Table 6 tries assesses the impact of this situation by extending the regressions in Table 4 to
include school level variables. The sample sizes are slightly smaller than those in Table 4 as we
were not able to match every school named by CAPS respondents to the School Register of
Needs, which is our source for school characteristics. There are a small number of schools that
existed in 2000 that were not included in the School Register of Needs and some schools were
created after 2000. The probit regressions in columns 1 to 3 include the pupil-teacher ratio of
the school that the young adult was enrolled in when they were interviewed in 2002. The
logarithm of annual school fees in 2002 is also included in the regression. We think of school
fees as a proxy for a wide range of school quality variables, since schools with higher fees will
be better on many dimensions. We recognize that type of school, pupil-teacher ratios, and
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school fees are all endogenous outcomes of the school choice decision made by students and
their families. To the extent that better students choose to be in better schools, the coefficient
on measures of school quality will reflect both the true effect of school quality and the
correlation of school quality with unobserved ability. We do not have plausible instrumental
variables to identify the causal impact of school quality, so the coefficients on school
characteristics should not be given a causal interpretation. While this is an important caveat to
keep in mind for all of the results in Table 6, we think it is nonetheless interesting to see the
extent to which school type and school quality is associated with progress through school, and
to see how controlling for these variables affects the estimate impact of other individual and
household characteristics.
Looking at the coefficient on the learner-educator ratio, we see that for African pupils there
is a significant class size effect. Pupils enrolled in schools with higher pupil teacher ratios were
less likely to successfully complete three grades between 2002 and 2005. For every additional
pupil per teacher the probability of advancing three grades decreases by 1 percentage point.
The coefficient on school fees is small and insignificant. This is surprising since we would
expect this coefficient to be biased upward due to its probable correlation with ability. An
important result is that introducing these school-level variables results in small decreases in the
impact of previous performance outcomes. While the coefficient on the number of previous
grades failed is no longer statistically significant in the African regression, the coefficient on
the LNE score is only slightly smaller than it was in Table 4. For coloured pupils school fees
have a significant impact on the probability of advancing three grades, but there is no
significant effect of class size. At the sample means, a one percent increase in school fees
translates increases the probability of advancing three grades by 0.1 percentage points.
Including school level variables has very little effect on the coefficients on the other variables
for coloureds. Neither of the school level variables is significant in the white regression.
The fourth and fifth column of Table 6 include dummy variables for former education
department. As the classification of schools created after 1994 is not clear the small number of
respondents enrolled in these schools were excluded from the regressions. The omitted
category is DET (African) schools. African pupils attending a former House of Assembly
(white) school have a significantly higher probability of advancing three grades than Africans
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in former DET schools. Surprisingly African pupils attending former House of Representatives
(coloured) schools fare significantly worse than pupils in former DET schools. One would
expect House of Representative schools to be much better equipped than DET schools as they
would have received much more funding during the apartheid period. If one compares that
characteristics of the African pupils who attend House of Representative schools with those
that attend former DET schools they do appear to have better prior educational outcomes with
respect to LNE scores and grades failed and come from households of higher socio-economic
status. It is plausible that these pupils have a higher probability of failing as they are attending
schools with higher standards. If one examines the sample of young adults who have ever been
enrolled in Grade 12, Africans enrolled in House of Representative schools are significantly
more likely to pass the matriculation exam. This suggests that they may initially be kept back
but ultimately benefit from attending House of Representative schools. Only 7 coloured pupils
attended former DET schools so the sample in column 5 excludes these pupils. Coloureds who
attend former House of Assembly schools also fare significantly better. An analysis of who
passes the matriculation examination conditional on enrolling in grade 12 reveals that all
coloured and African pupils in a former House of Assembly school pass.
Table 7 presents results from counterfactual simulations that are similar to those in Table 5
but include school level variables. The coefficients for the counterfactuals are from the probits
of the first three columns of Table 6. Table 7 shows the percentage of the gap that is explained
when we switch coefficients in models that include school level variables and contrasts this
with the percentage of the gap explained in models without school level variables. For each
pairwise combination of races it is inconclusive whether the inclusion of the school level
variables explains more or less of the gap in progress through school. For example, when
African coefficients are applied to the coloured sample we explain less of the gap when we
include the school level variables and when coloured coefficients are applied to the African
sample we explain more of the gap with the school level variables. Even in the counterfactual
simulations where the inclusion of school level variables allows us to explain more of the gap,
the additional percentage of the gap explained is quite small. This result together with the small
effects of pupil teacher ratios and school fees shown in Table 6 suggest that measures of school
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quality have some effect, but they explain much less of the racial differences in progress
through school than variables such as the LNE scores and household income.
Section 7: Conclusions
High levels of grade repetition play a fundamental role in explaining the persistent racial
gaps in schooling attainment in South Africa. Using recently collected longitudinal data from
the Cape Area Panel Study in Cape Town, we find large racial differences in the probability
that 8th and 9th graders make normal progress through secondary school between 2002 and
2005. While 84% of white students in the 8th and 9th grade in 2002 had reached grade 11 or
grade 12, respectively, by 2005, only 32% of African students and 44% of coloured students
had made the same progress. Although grade repetition and dropping out of school both
contribute to the gap in grade advancement, grade repetition is by far the most important factor,
especially for Africans.
The results of our probit regressions indicate that per capita household income and
indicators of previous achievement such as test scores and the number of grades behind in 2002
are strong predictors of subsequent progress through school. Estimating counterfactuals using
our separate probit regressions for each race, we find that we can entirely explain the racial
gaps in grade achievement between 2002 and 2005 by differences in the characteristics of
students and their households in 2002. Taken at face value, the results suggest that eliminating
the large racial differences in the quality of secondary schools would have limited impact on
the racial gap in grade progression. We explore this directly by including a set of school level
variables in the probit regressions and in the counterfactual analysis. Individually and as a set,
these variables do not have a significant impact on grade advancement. Moreover, their
inclusion in the models lowers the impact of student and household characteristics only
marginally.
African students begin secondary school with such large disadvantages in terms of test
scores and previous school performance that it is difficult for them to complete school at the
same rate as coloured or white students. When they were given the test scores and previous
failure rates of coloured and white students in the simulations, they performed at least as well
as these students performed. It seems then that while the demonstrably inferior secondary
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schools in predominantly African areas can and do perpetuate the poor performance of African
students, they are not the primary cause of this poor performance. The root of these schooling
problems lies much earlier in the poor quality primary schools and the disadvantages associated
of growing up in poor households. The important policy challenge is to give particular attention
to these pre-secondary school spheres along with a commitment to improving the quality of the
secondary school themselves.
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Table 1. Sample size by population group and attrition between waves, respondents in grades
8 to 9 in 2002, Cape Area Panel Study
CAPS Wave1, 2002

Population Group

Sample
size

Unweighted
percent

CAPS Wave 3 2005 or Wave 4 2006

Weighted
percent

Sample
size

Unweighted
percent

Weighted
percent

Rate of
attrition

Black/African

491

48.37

31.84

439

47.72

31.41

11%

Coloured

399

39.31

50.27

378

41.09

52.06

5%

White

125

12.32

17.9

103

11.2

16.53

18%

Total

1015

100.0

100.0

920

100.0

100.0

9%

Table 2. Descriptive statistics, Cape Area Panel Study Waves 1-4, CAPS respondents enrolled
in Grades 8 or 9 in 2002 and observed again in 2005 or 2006
African (N=415)

Coloured (N=358)

White (N=81)

Variable

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Advance 3 grades by 2005

0.326

0.469

0.453

0.498

0.840

0.369

Enrolled in 2003

0.955

0.208

0.913

0.282

0.974

0.160

Enrolled in 2004

0.878

0.328

0.784

0.412

0.945

0.230

Enrolled in 2005

0.746

0.436

0.569

0.496

0.864

0.346

Grade 9 in 2002

0.635

0.482

0.627

0.484

0.591

0.495

Female

0.554

0.498

0.476

0.500

0.537

0.502

Number of grades failed by 2002

0.720

0.877

0.472

0.677

0.183

0.475

Failed at least one grade by 2002

0.504

0.501

0.373

0.484

0.147

0.356

Failed grade enrolled in 2002

0.133

0.340

0.114

0.318

0.008

0.089

Standardized LNE total score

-0.594

0.782

0.011

0.697

1.145

0.488

Log per cap hh income (mean zero)

-0.703

0.872

0.219

0.869

1.830

0.820

Mother's education (grades completed)

8.45

2.81

8.78

2.55

12.19

1.53

Father's education (grades completed)

7.39

3.55

8.91

2.91

12.87

2.06

Mother's education missing

0.102

0.303

0.095

0.294

0.000

0.000

Father's education missing

0.401

0.491

0.315

0.465

0.084

0.278

Local unemployment rate for age & sex

0.802

0.138

0.623

0.199

0.259

0.266

Former DET (African) school

0.753

0.432

0.022

0.148

0.000

0.000

Former HOA (White) school

0.035

0.183

0.086

0.281

0.942

0.235

Former HOR (Coloured) school

0.122

0.327

0.863

0.344

0.011

0.105

New school since 1994

0.091

0.288

0.008

0.092

0.047

0.213

Annual school expenses in 2002 (rands)

318.8

1107.9

749.8

1347.1

5840.2

5998.8

Pupil-teacher ratio in 2002

32.4

3.9

30.5

3.2

24.1

2.8

Moved school between 2002 and 2003

0.188

0.391

0.112

0.315

0.036

0.188

Moved school between 2003 and 2004

0.117

0.322

0.049

0.216

0.079

0.272

Moved school between 2004 and 2005

0.124

0.330

0.043

0.204

0.056

0.232

Moved former department 2002-2003

0.051

0.221

0.020

0.142

0.000

0.000

Moved former department 2003-2004

0.042

0.200

0.000

0.000

0.000

0.000

Moved former department 2004-2005

0.016

0.125

0.007

0.085

0.058

0.236

Table 3. Probit regressions for probability of advancing 3 grades between 2002 and 2005,
CAPS respondents in grades 8 or 9 in 2002
Variable

Grade 9 in 2002

Marginal effects at means
(1)

(2)

(3)

(4)

-0.067

-0.095

-0.086

-0.101

[0.040]*
Female

African

[0.041]** [0.038]** [0.040]**

-0.024

-0.039

0.013

-0.007

[0.037]

[0.040]

[0.039]

[0.042]

-0.574

-0.188

-0.051

0.217

[0.104]

[0.110]**

-0.071

0.084

[0.092]

[0.097]

[0.051]*** [0.091]**
Coloured

-0.485

-0.215

[0.063]*** [0.086]**
Number of grades failed, Wave 1

Standardized LNE total score

-0.186

-0.167

[0.035]***

[0.035]***

0.251

0.202

[0.033]***

[0.034]***

Log hh income per cap.

0.128

0.096

[0.028]*** [0.028]***
Mother's schooling

Mother's schooling missing

Father's schooling

0.024

0.015

[0.010]**

[0.010]

0.186

0.131

[0.103]*

[0.106]

0.021

0.016

[0.008]*** [0.008]**
Father's schooling missing

Unemployment rate

Observations
Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

888

881

0.102

0.078

[0.078]

[0.078]

-0.104

-0.144

[0.127]

[0.143]

861

854

Table 4. Probit regressions for probability of advancing 3 grades between 2002 and 2005,
CAPS respondents in grades 8 or 9 in 2002
Marginal effects at means

Variable

Grade 9 in 2002

Female

Number of grades failed, Wave 1

Standardized LNE total score

Log hh income per cap.

Mother's schooling

Mother's schooling missing

Father's schooling

Father's schooling missing

Unemployment rate

Observations

Tests for equality of coefficients

African

Coloured

White

AfricanColoured

(1)

(2)

(3)

(4)

(5)

(6)

-0.054

-0.116

-0.138

0.471

3.422

2.105

[0.043]

[0.065]*

[0.080]*

(0.493)

(0.065)*

(0.148)

-0.066

0.016

0.011

1.146

0.188

0.002

[0.050]

[0.065]

[0.095]

(0.285)

(0.665)

(0.966)

-0.062

-0.256

-0.147

7.252

2.285

0.227

[0.033]*

[0.057]***

[0.080]*

(0.007)***

(0.132)

(0.634)

0.121

0.262

0.079

3.314

0.046

0.110

[0.031]***

[0.057]***

[0.088]

(0.07)*

(0.831)

(0.741)

0.047

0.11

0.085

1.008

1.662

0.578

[0.030]

[0.045]**

[0.052]

(0.316)

(0.198)

(0.448)

-0.005

0.03

0.021

3.132

1.393

0.184

[0.012]

[0.015]**

[0.020]

(0.078)*

(0.239)

(0.668)

-0.023

0.231

1.454

[0.120]

[0.154]

(0.229)

0.013

0.021

-0.024

0.172

1.713

1.988

[0.008]

[0.013]

[0.022]

(0.679)

(0.192)

(0.16)

0.052

0.159

-0.673

0.419

1.511

1.849

[0.071]

[0.131]

[0.562]

(0.518)

(0.22)

(0.175)

0.112

-0.254

-0.019

1.465

0.168

0.255

[0.209]

[0.206]

[0.152]

(0.227)

(0.682)

(0.614)

415

358

81

African-White White-Coloured

Robust standard errors in brackets in columns 1-3; p-value of F tests in parentheses in columns 4-6
* significant at 10%; ** significant at 5%; *** significant at 1%

Table 5. Predicted change in the racial gap in grade advancement from changing coefficients
across samples and from changing values of individual coefficients.
African
Coloured
White
White
equated to equated to
African
equated to Coloured
equated to
coloured
African
equated to
African
equated to
coloured
(coloured
(African white (white (African white (white (coloured
covariates) covariates) covariates) covariates) covariates) covariates)
(1)

(2)

(3)

(4)

(5)

(6)

0.127

0.127

0.536

0.536

0.409

0.409

Predicted gap changing all covariates

0.004

-0.111

0.145

-0.116

-0.103

-0.066

Percentage of gap explained

97%

187%

73%

122%

125%

116%

Number of grades failed

-0.012

-0.039

-0.053

-0.112

-0.077

-0.071

Standarized LNE total score

-0.069

-0.105

-0.240

-0.206

-0.240

-0.137

Log hh income per capita

-0.040

-0.070

-0.143

-0.344

-0.156

-0.213

Mother's schooling

0.003

-0.009

0.002

-0.162

-0.124

-0.149

Father's schooling

-0.018

-0.023

-0.118

0.103

-0.114

0.086

Local unemployment rate for age and sex

0.015

-0.025

0.033

-0.033

-0.097

-0.031

Number of grades failed and LNE score

-0.082

-0.141

-0.274

-0.333

-0.288

-0.202

Actual gap in probability of advancement

I. Switching all characteristics

II. Change individual characteristics
Change in gap due to equalizing:

Note: Based on probit regressions in Table 4. Counterfactual simulations explained in text.

Table 6. Probit regressions for probability of advancing 3 grades between 2002 and 2005,
CAPS respondents in grades 8 or 9 in 2002
Marginal effects at means
Variable

Grade 9 in 2002

Female

Number of grades failed, Wave 1

Standardized LNE total score

Log hh income per cap.

Mother's schooling

Mother's schooling missing

Father's schooling

Father's schooling missing

Unemployment rate

Logarithm of annual school fees (2002)

Pupil teacher ratio (2002)

African

Coloured

White

African

Coloured

(1)

(2)

(3)

(4)

(5)

-0.076

-0.15

-0.196

-0.071

-0.159

[0.047]

[0.065]**

[0.102]*

[0.052]

[0.066]**

-0.063

-0.004

-0.051

-0.068

0.009

[0.054]

[0.069]

[0.038]

[0.053]

[0.067]

-0.048

-0.278

-0.544

-0.067

-0.266

[0.035]

[0.063]***

[0.237]**

[0.036]*

[0.062]***

0.107

0.255

-0.014

0.099

0.284

[0.033]***

[0.064]***

[0.032]

[0.035]***

[0.063]***

0.052

0.115

0.055

0.06

0.111

[0.033]

[0.049]**

[0.039]

[0.034]*

[0.048]**

0.002

0.014

0.01

0.005

0.022

[0.014]

[0.015]

[0.012]

[0.013]

[0.015]

0.088

0.062

0.084

0.175

[0.152]

[0.168]

[0.153]

[0.161]

0.009

0.015

-0.006

0.003

0.014

[0.009]

[0.014]

[0.012]

[0.009]

[0.013]

0.012

0.125

-0.29

0.015

0.132

[0.085]

[0.143]

[0.904]

[0.085]

[0.137]

0.233

-0.204

-0.04

0.426

-0.199

[0.240]

[0.225]

[0.049]

[0.266]

[0.235]

0.001

0.1

-0.004

[0.029]

[0.051]**

[0.030]

-0.011

0.009

0.005

[0.006]*

[0.011]

[0.006]
0.497

0.275

[0.159]***

[0.132]**

Former white school (2002)

Former coloured school (2002)

-0.141
[0.057]**

Observations

360

319

59

351

337

Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%
Sample in column 4 excludes respondents in schools created after 1994 (NEW schools). Sample in column 5
excludes respondents in NEW schools and former African (DET) schools.

Table 7. Predicted change in the racial gap in grade advancement from changing coefficients
across samples and from changing values of individual coefficients.
African
Coloured
White
equated to equated to
African
equated to Coloured
coloured
African
equated to
African
equated to
(coloured
(African white (white (African white (white
covariates) covariates) covariates) covariates) covariates)

White
equated to
coloured
(coloured
covariates)

(1)

(2)

(3)

(4)

(5)

(6)

0.127

0.127

0.544

0.544

0.417

0.417

Predicted gap changing all covariates

0.012

-0.137

0.121

-0.058

-0.123

-0.011

Percentage of gap explained

91%

208%

78%

111%

129%

103%

Percentage of gap explained without school quality

97%

187%

73%

122%

125%

116%

Actual gap in probability of advancement

I. Switching all characteristics

Note: Based on probit regressions in columns 1 to 3 of Table 6. Counterfactual simulations explained in text.

Figure 1. Kernel densities of CAPS numeracy and literacy scores
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Figure 2. Kernel densities of log per capita household income, CAPS Wave 1
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Figure 3. Age distribution of 8th and 9th graders, CAPS Wave 1, 2002
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Age distribution of 9th graders
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