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Abstract

Not surprisingly, the education system is widely perceived to be the major tool to overcome human
capital and labour market inequalities in South Africa. This paper asks how well the education
system accomplishes this goal.

The first part of the paper examines human capital differentials between races and provides
evidence of persistent race-based educational attainment and quality differentials. Itis argued that
quality differentials in education may be much larger and more enduring than attainment
differentials.

The second part of the paper asks whether the deficiency lies in inadequate resource availability in
schools of the poor or whether it rather stems from inefficiencies in parts of the school system. This
also relates to an important debate in the international economics of education literature, viz. to
what extent school resources matter.

The paper uses national and Western Cape matriculation results and resource allocation data to
examine this question and find that residuals are higher in predominantly black and coloured
schools and there is no significant correlation between performance and resource allocation in
this group of schools. If the residual is seen as a proxy for the impact of omitted variables like
efficiency, these phenomena can be interpreted as evidence that without the required efficiency
improvements, resource shifts are unlikely to have the desired impact on race-based differentials
in the quality of schooling, and also through the latter's association with labour productivity race-
based differences in employment and earnings.

Acknowledgements

We would like to thank Shireen Motala, who commented on an earlier draft of the paper.

Development Policy Research Unit Information about our Working Papers and other
Tel: +27 21 650 5705 published titles are available on our website at:
Fax: +27 21 650 5711 http://www.commerce.uct.ac.za/DPRU



Table of Contents

INTRODUCTION.....ceie ittt ettt ettt e e et e e e e e sttt e e e ek e et e e e e e ab e et e e e e eae b b et e e e e asnnreeeenennnnneeeeennnns 1
A. CONSIDERING TRENDS IN HUMAN CAPITAL DIFFERENTIALS. ... 1
1. RELATIONSHIP BETWEEN EDUCATION AND EARNINGS.........ccocoiiiiiiiiii e 1
2. RACE-BASED DIFFERENTIALS IN EDUCATION ATTAINMENT......ooiii e 3
3. EDUCATION SPENDING AND RACE-BASED EDUCATION QUALITY DIFFERENTIALS................ 3
4. EDUCATION QUALITY AND SOCIO-ECONOMIC DIFFERENTIALS. ... 5

B. RESOURCE ALLOCATION AND EFFICIENCY AS DETERMINANTS OF SCHOOL

PERFORMANCE. ...ttt st b e s e e s e e e s nee s 10
1. COMPARING WESTERN CAPE SCHOOL PERFORMANCE TO NATIONAL DATA.......cccoiviiiee 10
2. EXAMINING SCHOOL PERFORMANCE INWESTERN CAPE........ccciiiiiiiiiiie e 13

2.1 FULL-SAMPLE MODELS EXAMINING DETERMINANTS OF OVERALL MATHEMATICAL
PERFORMANCE OF SCHOOLS IN THEWESTERN CAPE............cooieeeeee e, 14

2.2 RACE-BASED MODELS EXAMINING DETERMINANTS OF OVERALL PERFORMANCE IN

THEWESTERN CAPE. ...ttt ittt ettt e nre et eneeneesneeneas 15
CONCLUSION. ..ttt e ettt e e e e et e e e s et et e e es b e et e e e e e s nereeeeeesaasnnneeeeeennnn 16
BIBLIOGRAPHY. ...ttt e ettt e et e e e e e sttt e e e e e e e e e e e e rn e e e e e e e nennnes 17
APPENDIX A ettt e e et e e et e e e e e et e e e e e e e e e e e n e e e nannreeeean 19

APPENDIX B ...ttt e e e e e e e e e e e e e et e e e e e e s nereeeean 20



Education and Socio-Economic Differentials: A Study of School Performance in the Western Cape

Introduction

In a highly unequal society in which labour market inequalities largely have their origin in human
capital differentials, it is not surprising that the educational system is seen as a major tool to
overcome these inequalities. Does the South African educational system accomplish this?

The first section of this paper will show that although human capital differentials are narrowing, it
is happening slowly and there is still a considerable amount of inequality in the labour market.

The next section deals with the central question for this paper: to what extent persistence in
school quality inequalities is attributable to resource allocation and to what extent it is attributable
to differences in efficiency of resource use. This also relates to an important question of debate in
the international economics of education literature, viz. to what extent resources matter in
schools. In this paper efficiency will be used to refer to the ratio of resources invested to outcomes.
In schools this can often be equated with managerial efficiency, as efficiency in schools is mostly
dependent on the school's incentive frameworks and the managerial skills of decision makers.

This paper builds on previous work by one of the authors (Van der Berg 2001a & 2002) For most
schools in six of the provinces the author linked school performance as measured by matriculation
pass rate to socio-economic background as measured by school fees and to inputs of teaching
resources.. The disturbing conclusion from that work was that the South African school system
appears to still perform much as it did under apartheid: predominantly black schools although
now better resourced have not improved their matriculation output in quantitative (and indeed
also qualitative) terms, whilst predominantly white schools now less privileged in terms of
teaching resources and containing more pupils from other race groups are still performing as well
asinthe past. Thus, differentials between schools are largely unchanged, although the racial edge
to the inequality has been reduced through the opening up of formerly white schools.

To move the analysis for this paper beyond the scope of the two earlier papers, we narrowed the
geographical focus to the Western Cape to obtain a more recent and larger set of variables with
more detailed information on matriculation results. It is also hoped that this paper will contribute to
the growing attention by economists to issues of South African education.

We start off by looking at the convergence rate for human capital differentials.

A .Considering Trends in Human Capital Differentials

1. Relationship Between Education and Earnings

The growing earnings function literature in South Africa and internationally shows a tight
relationship between education and labour market status and earnings. This is also illustrated by
Figure 1, which shows that the small number of relatively well-educated adults (e.g. those with a
degree), are concentrated at the upper end of the expenditure distribution. At least for 1995, a
degree acted as an important guarantee of being near the top of the expenditure ladder.
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FIGURE 1: Distribution of Total Population by Education over
National Expenditure Percentiles, 1995

100%
ONon-adults (19 years or less)

OAdults with less than Matric
W Adults with Matric
K1 Adults with 14 yrs education (Diploma)

80% |madults with Degree or more [/\/

,‘/_\/\/\/\/\/\/\/\

40%

% of population in expenditure category

20% F

DN .4;..1&11’&1’%:%

0 10 20 30 40 50 60 70 80 90
Expenditure percentiles

0%

Source: Calculated from OHS/IES95

Another way of considering this data is presented in Table 1, which shows that adults with degrees
constitute only 1.6 percent of the total South African population, yet they are 10 percent of the
population in the top decile. By contrast, adults with less than Matric are scarce in the higher rungs
ofthe expenditure distribution.

Table 1: Share of Non-adults and Adults in Various Educational Categories
in the Population and in the Various Expenditure Categories, 1995

Sharein: Non-adults|Adults with|Adults with|Adults with|Adults with Total
less than| Matric Diploma | Degree or | Population
Matric (14 yrs) more

Total Population 44.0% 40.8% 10.0% 3.2% 1.6% 100.0%

Poorest 20% (Quintile 1) 56.3% 40.4% 2.6% 0.2% 0.0% 100.0%

Poorest 40% (Quintiles 1 & 2) 53.4% 42.5% 3.2% 0.3% 0.0% 100.0%

Quintile 2 50.5% 44.6% 3.8% 0.4% 0.1% 100.0%

Quintile 3 of SA Population 45.1% 47.3% 5.9% 0.9% 0.2% 100.0%

Quintile 4 of SA Population 38.3% 46.5% 11.1% 2.9% 0.6% 100.0%

Richest 20%

(Quintile 5, Deciles 9 & 10) 31.6% 26.2% 24.8% 10.5% 6.4% 100.0%

Richest 10% (Decile 10) 28.2% 19.2% 28.5% 13.5% 10.0% 100.0%

Note: Non-adults are here defined as people below 20 years of age

Source: Calculated from OHS/IES95
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2. Race-based Differentials in Educational Attainment

South African human capital differentials as measured by educational attainment data from the
1996 Census and various October Household Surveys (OHS) have been narrowing in the past
few decades. This has been remarked upon by, amongst others, Lam (1999), who contrasts the
narrowing racial educational attainment gap as measured by years of education completed in
South Africa with that in Brazil, where progress has been much slower. Thus at least on the
surface, it appears that inequality is declining. Some of the descriptive analysis that follows and
previous research (Van der Berg et al. 2002) illustrate that the picture is more complicated than
that because quality differentials in human capital may be much larger and more enduring than
attainment differentials.

Figure 2: Mean Years of Education by Race and Birth Cohort, 1995
(three year moving averages)

14
12 e O e A-A-A'A'A'AYAIA'A'AvA-A derieicsierd 77
/e vt
T
B A /X rhirh, yer < -
T 10 —
Qo
IS
8
c 8
k)
T
S 6 ™ Blacks
B
ko)
2 o4
§ 4 Blacks
) I Coloureds
Indians
== Whites
0 . . . . .
1920 1930 1940 1950 1960 1970

Birth Cohort

Source: Calculated from OHS/IES95

3. Education Spending and Race-based Education Quality Differentials

South African education already takes a large share of national resources, placing South Africa at
or near the top of the international league in terms of proportion of national resources (GDP)
devoted to education spending. Since the transition to democracy, resources devoted to school
education have increased considerably and large resource shifts have taken place to poorer
schools (Van der Berg 2001b), yet outputs of successful matriculants or of those matriculating with
university exemption are stagnating or declining (Figure 3). There seems to be a poor conversion
of inputs into educational outputs, i.e. in numeric terms educational outputs are only weakly
related to educational resources though a time lag between resource shifts and changes in
outcome may partly account for this.
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Figure 3: Matriculation Passes and Exemptions, South Africa 1988-2001
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Much of the national problems also apply at the provincial level in the Western Cape, even
though the province performs by far the best in terms of matriculation results. The Western Cape
pass rate (82.7 percent) and exemption rate (25.0 percent) in 2001 were well above the national
average (15.1 percent and 61.7 percent respectively). From 1994 to 2001 the Western Cape
increased its share of national matriculation passes from 8.9 to 11.2 percent, and of exemptions
from 9.9 to 13.9 percent, even though the province's performance in this regard was not
spectacular (see Figure 4). Even more than at the national level, access to schools is no longer a
major problem, as census and survey data show that virtually all children of school-going age are
atschool, atleastto aboutage 15 or 16.

Figure 4: Matriculation Passes and Exemptions, Western Cape 1994-2001
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4. Education Quality and Socio-Economic Differentials

Serious quality problems with output of the educational system are apparent from poor
performance in international tests, high matriculation failure rates (indicating lenient promotion
policies at lower educational levels may be a problem) and by a small minority of matriculants
electing to do subjects such as Science and Mathematics that are fundamental to further technical
education that the labour market requires. Even the Western Cape's educational performance is
far from ideal. This is well illustrated by the MLA Numeracy Test carried out in 1995 at the Grade 4
level in all provinces and in various African countries (Figure 5). Although the Western Cape
performed best of all South Africa provinces and far better than the worst (Mpumalanga also
shown in the graph), its performance was only marginally better than two of the participating
African countries, and worse than the other nine.

Figure 5: Western Cape Performance on Grade 4 MLA
Numeracy Test in South African and African Perspective, 1995
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What is disturbing is that low educational attainment and quality seem to be associated with socio-
economic background and race.

Figure 6 shows that for the Western Cape, amongst 20-24 year olds still resident with parents at
the time of the1996 census, only 25 percent had matriculated in cases where the parent head of
household had attained less than Grade 10. This rises to 44 percent where the parent had reached
Grades 10 or 11, to 78 percent where the parent had matriculated and to 87 percent where the
parent had a degree. Nationally, a similar pattern holds, as the figure shows. Clearly, parent
education matters agreatdeal.
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Figure 6: Percentage of 20-24 age-group matriculated
by parent education, 1996
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Within the Western Cape, the effect of past patterns of privilege is still severely felt. Figure 7
shows that predominantly white schools still outperform others, and that very few A-aggregates (a
measure of quality) were obtained in other schools. Even university exemptions, another less
restrictive measure of quality, were highly concentrated in predominantly white schools. Of the
almost 6 000 university exemptions in 1997, more than 60 percent were from predominantly white
schools, versus only 2.5 percent from predominantly blacks schools. Thus entrance into

Figure 7: School “Race-type” by Matriculation Results, Western Cape 1997
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universities perpetuates past patterns of privilege, and even more so if subject choice and
performance at school are also considered (as discussed later). Failure rates are highest in
predominantly black schools (53 percent).

If socio-economic background as reflected in school fees is considered, a similar picture
emerges. A-aggregate performances and university exemptions are very scarce in schools at the
bottom of the socio-economic rung, and A-aggregates especially are concentrated in schools with
fees above R1 000 per year, to which few poor children have access.

Figure 8: Matriculation Results by School Fee Category, Western Cape 1997
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The patterns are quite similar with respect to performance in Mathematics, a critical subject for
further education. As can be seen, a surprisingly large proportion of pupils even amongst more
affluent schools elect not to do Mathematics or to take it at the Standard Grade, thus closing the
door on possible further studies in the Natural Sciences, Engineering, Medicine, Commerce and
some other fields. Of the just over 2 000 pupils who passed Mathematics at the Higher Grade in
1997, 80 percent were from schools with school fees above R1 000, and a slightly higher
proportion, 83percent, from predominantly white schools. In contrast, only 20 pupils (1percent of
the total) from predominantly black schools passed Mathematics at the Higher Grade.
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Figure 9: Mathematics Rresults by School Fee Category, 1997
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In the Western Cape as well as nationally, the problem of poor aggregate educational
performance is mainly one of inadequate performance in a large part of the school system that has
historically been neglected. However, within the same category of schools, many perform quite
well. Figure 10 shows that many very poor predominantly black schools in the six provinces
covered in terms of matriculation pass rates, but in the vast majority (71percent) of such schools,
more than half of all pupils failed matriculation.

Figure 10: Frequency distribution of pass rates amongst predominantly
black schools with fees of R30 or less, 1999-2000

120

100 ]

80 —

60

40

No. of Schools

20

n O v O 1 QO W O W Q9 1 9O W O 1 9 W O
HH(\INO’)(‘OQ‘Q‘LDLD@@I\I\CDCO@%

Pass Rate (%)

Source: Calculated from Department of Education Data




Education and Socio-Economic Differentials: A Study of School Performance in the Western Cape

Figure 11 shows the 37 Western Cape schools which in 1997 were all poor in terms of having
school fees below R100; all were serving mainly the historically disadvantaged, with similar poor
resources and similar levels of past neglect. Yet performance varied dramatically, as the figure
shows. Nine of these schools even had pass rates that exceeded the provincial average (shown
by the upper horizontal line; the lower black line shows the average pass rate for such poor
schools).

Figure 11: Matriculation Pass Rates Amongst Poor Schools (school fees
below R100) Arranged from Worst to Best Performance, Western Cape 1997

Schools Arranged from Worst to Best Performance
Source: Calculated from Western Cape Education Department data
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The next section will consider a range of different explanations for this variation in performance
within socio-economic groups, examining school performance's empirical relationship with
resource investments and the efficiency in the use of resources.
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B. Resource Allocation and Efficiency as Determinants of School

Performance

The descriptive analysis in Section A accentuates the need to understand what is happening at
school level in order to get a grip on likely future trends with regard to socio-economic differentials
in the labour market. Even though useful, a perspective at the level of individual or samples of
schools is inadequate. What is required is a systematic and quantitative perspective of school
level performance.

It is notoriously difficult to obtain school level data in an attempt to measure school performance
in a developing country context. We had at our disposal two datasets, pieced together from data
provided by the various Departments of Education:

e Thefirst dataset contains data from most schools in six provinces (the excluded provinces are
Eastern Cape, Mpumalanga and North West). It relates to a few school level variables for
1997, and matriculation pass rates for 1999 and 2000. Because there is a lag between inputs
and outputs in the school system, and resource, as well as racial composition shifts are slow,
the gap between 1997 and 1999/2000 was not regarded as serious. Indeed, previous analysis
showed that the data performed well in terms of both representativeness and presenting
systematic patterns of results. (Van der Berg, 2002)

o

The second, more detailed school level dataset for the Western Cape allows for a deeper
analysis, because more variables are available to measure resource allocation, socio-
economic background and school performance. Even though the Western Cape may be
atypical in that Matric pass ratios are considerably higher than elsewhere, patterns of
differentials in performance between efficient and inefficient schools are likely to be similar as
for South Africa as awhole.

We analyse these datasets in an attempt to better understand school level performance in the
Western Cape. Based on previous research, we hypothesise that schools in poor communities do
not overcome human capital backlogs on any appreciable scale, due to a combination of
inadequate resources and inefficiency of resource use in poor schools. Thus we set out to
evaluate after standardising for socio-economic background to what extent school performance
amongst Western Cape schools is determined by availability of resources or what part is rather to
be explained by inefficiency of resource use. The latter cannot be measured directly, but can be
inferred mainly from the nature and magnitude of the residual that part of school performance not
accounted for by socio-economic background or resources.

The next section will examine empirical relationships of school performance with socio-
economic indicators and resource investments on a national level, using the first dataset. The
focus will be on the position of the Western Cape in the national sample.

1. Comparing Western Cape School Performance to National Data

Table 2 shows five regressions based on the first dataset. The first regression demonstrate that
the performance of schools, as measured by matriculation pass rates is influenced by the socio-
economic background of pupils (measured by school fee levels), by the availability of teachers
(pupil-teacher ratio), by teacher quality (as reflected in their average salary levels), and by the
racial composition of schools. Racial composition can be interpreted as reflecting the continued
effect of history on school performance. Thus, predominantly black schools the omitted or
reference group still appear to be functioning comparatively poorly, even after controlling for their
lower socio-economic background and higher pupil-teacher ratios.
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The second regression in Table 2 shows that, after allowing for the effect of other influences on
school results, including racial composition of schools, the Western Cape outperforms equivalent
schools nationally by almost 8 percentage points. The third regression tries to identify the source
of the improved performance by using interaction effects. It finds that predominantly coloured
schools in the Western Cape outperform the national average for similar schools by 10.1
percentage points, and white schools by 6.7 percentage points, although the statistical
relationship is weaker in the latter case. Statistically Black schools in the Western Cape did not
perform significantly better than schools nationally.

Table 2: Regressions showing Western Cape schools
within the national sample
(dependent variable= Pass rate) (t-values in parentheses)
Equation 1: Equation 2: Equation 3: Equation 4: Equation 5:

School Fees per Pupil .012775*+* .0131657*** .013277** .013725** * .013142***

(11.9 (12.3) (12.33 12.3) (123)
Pupil-teacher Ratio -.10238** -1317211%** -.120385*** -116283** 0.04032

(:2.56) (3.27 (-2.980 (2.82) (0.0a)
Teacher Salary .000375*** .0003358*** .0003496*** .000336*** .000332*+*

(7.39 (6.59 (6.79 (6.5) (643
School Race Composition:
Dummy for Schools 27.8585%** 22.9404%* 20.9081*** 21.348%** 22.9615%**
with Predominantly (17.50) (12.00) (7.69) (10.55) (12.11)
Coloured Pupils
Dummy for Schools 29.1935*** 29.5404** 28.9239*** 29.4888*** 29.5804***
with Predominantly (12.03 (12.23 (1173 (122) (12.23
Indian Pupils
Dummy for Schools 33.1466*** 32.5207*** 32.2477** 32.030** 32.5291***
with Predominantly (18.03 (17.73 (16.93 (17.33 17.73
White Pupils
Dummy for School 23.0368*** 22.8271%** 23.0476%** 22.663** 22.8435%**
with No Predominant (15.13 (15.09 (15.13 (14.93 15.09
Race Group (mixed)
Dummy for Schools 36.4631*** 30.6278*** 26.658*** 29.6339*** 30.3808***
Not Specifying Race (193) (135) (6.4 (12.73 (13.3)
(other)
Dummy for Western 7.55337***
Cape (4.6)
Interaction Effects:
Western Cape & -0.00509
School Fees per Pupil (-1.78)
Western Cape & -0.28816
Pupil teacher Ratio (-1.88)
Western Cape & .000199*** .0000804*+*
Teacher Salary (3-39 (4.7
Western Cape & 2.2821
Predominantly Black 0.79
School
Western Cape & 10.1463*** 19.473***
Predominantly (3-29 4.29
Coloured School
Western Cape & 16.6925 18.5979***
Predominantly (1.49 (4.09
Indian School
Western Cape & 6.7416
Predominantly White (173
School
Western Cape & 11 .9109**
Other School (2.79
Constant 15.057*** 19.1211%** 17.6977 *** 18.59787*** 19.473%%*

(3-32 (4.15) (3.89 (4.09 (4.22)
Number of 2770 2770 2770 2770 2770
Observations
R? 0.5565 0.5599 0.5601 0.5609 0.5600
Adjusted R? 0.5552 0.5584 0.5581 0.5591 0.5586
Note: Stars refer to significance levels with ***= 0.001, **=0.01 and *=0.1
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Regression 4 demonstrates the impact of interaction effects between Western Cape location
and measures of socio-economic background and teacher inputs. Here it is evident that,
compared to other provinces, socio-economic status as measured by school fees has a somewhat
smaller impact on performances in the Western Cape than nationally, although it is statistically not
very significant. Also, the availability and quality of teachers seem to have a greater effect in the
Western Cape than nationally (although for the pupil-teacher ratio the statistical significance is
weak). Regression 5 continues this line of investigation by dropping the first two interaction
effects and retaining only the quality of teachers, which again is highly significant.

Table 3: Regressions of performance in Western Cape schools
(dependent variable= Pass rate) (t-values in parentheses)
Equation 1 Equation 2;
SchoolFees per Pupil .006641** .006649**
(2.84) (2.84)
PupiHkeacher Ratio 0.20486
(-1.50)
Teacher Salary .000696*** .0006672***
(3.96) (3.81)
School Race Compaosition:
Dummy for Schools with Predominantly Coloured 26.7021*** 29.44939***
Pupils (8.78) (12.1)
Dummy for Schools with Predominantly Indian 39.2298*** 41.97406***
Pupils (4.58) (5.00)
Dummy for Schools with Predominantly White 36.9238*** 40.12903***
Pupils (8.32) (10.29)
Dummy for School with No Predominant Race 29.7553*** 31.7082***
Group (Mixed) (6.71) (7.47)
Dummy for Schools not Specifying Race (Other) 35.2716*** 37.8830***
(10.90) (13.86)
Constant -7.63494 13.75238
(-0.46) (0.86)
Number of Observations 239 239
R 0.6728 0.6696
Adjusted R? 0.6614 0.6595
Note: Stars refer to significance levels with ***= 0.001, **=0.01 and *=0.1

Table 3 contains equations measuring the effect of the various variables referred to in table 2 in
Western Cape schools only. Given smaller heterogeneity of experience within the Western Cape,
itis not surprising that the coefficient of determination (adjusted R2) is much higher in this Table (in
both cases 0.67) than in the equivalent (first) equation in Table 2 (in all five cases 0.56). This
implies that about two-thirds of the variation in performance between schools in the province can
be explained by variables reflecting socio-economic status, teacher resources and racial
composition. It is noticeable from Equation 1 that the pupil-teacher ratio is not a statistically
significant predictor of Matric performance, keeping all other factors constant, thus it is dropped in
Equation 2.

From the national level dataset, the e analysis in table 3, with the aid of the few variables
available, has thus shown that the Western Cape does perform better than nationally, given socio-
economic background, teacher resources, and racial composition. Coloured schools (mainly
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former House of Representatives schools) in particular fare somewhat better in the Western Cape
than equivalent schools nationally. Within the Western Cape, too, the preliminary analysis has
shown that school fees play less of a role than elsewhere, whilst teacher quality matters more, and
the teacher-pupil ratio does not appear to be all that important. The latter may be, however,
because the range is somewhat less than nationally.

In order to deepen our analysis of school performance in the Western Cape, we turn to an
analysis of the second dataset.

2. Examining School Performance in the Western Cape

This Section examines differentials in the school performance of a sample of 247 high schools in
the Western Cape with the aim of studying the correlation between performance and both
resource allocation and the efficient use of allocated resources, controlling for socio-economic
background throughout.

As pass-fail measures are too binary to accurately reflect the relative performance of schools, we
use an overall and mathematical performance index constructed from the last three years' subject
results as a measure of school performance. As can be seen from Figure 12, the correlation
between the performance index and the pass rate is high, but the graph illustrates the improved
discriminatory ability of the index especially at the top end of the scale and thus provides
evidence in support of using it.

Figure 12: 1999 Pass Rate vs. Overall Performance Index
for Western Cape schools
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This section will describe four empirical school performance models. Firstly, we estimated two
models using the full sample of schools with the overall performance index and the mathematical
performance index as the respective dependent variables. After examining the shared
characteristics of the five race-based dummies, the sample was divided into three smaller, race-
based samples: i) “other” and predominantly white schools; ii) predominantly coloured and black
schools and iii) mixed schools. The third group's sample size was inadequate and thus models
were only estimated for the first two groups. Due to non-normality of the full sample because of the
historical relationship between race, socio-economic background, education spending and
educational attainment, the focus will be on the second pair of models that examines causal
factors within these smaller race-based samples.

2.1 Full-sample Models Examining Determinants of Overall and Mathematical
Performance in the Western Cape

Table 4 outlines the first set of models. The model for overall performance includes five of the
variables available in the dataset: i) the percentage of school pupils that were white, ii) school fees
per learner (also its centred square), iii) a poverty index for the surrounding area (also its centred
square), and iv) the pupil-teacher ratio and v) an index measuring the average age of the teachers
at the school. The percentage of school pupils that were white, the poverty index, school fees and
the average level of qualification of teachers were significant when regressed on the mathematical
performance index. Inthe case of the poverty index, school fees and the average level of teacher
qualification both the linear term and the centred square were included in the model.

Table 4. Examining the Determinants of Overall and Mathematical
Performance of Schools in the Western Cape

Overall Performance Mathematical performance*
Coeff S.E. tvalue | P>|t| Coeff S.E. tvalue | P>|t|
Percentage White
Learners 0.3217 0.0888 3.623 | 0.000 0.5314 0.1286 | 4.134| 0.000
School Fees per 0.0003 0.0001 2.910 | 0.004 0.0006 0.0001| 4.437| 0.000
Learner
Poverty Index -1.3300 0.1299 | -10.237 | 0.000 -1.1797 0.1885| 6.257 | 0.000

Centred Square of
School Fees per £0.0000002 | 0.000000 2.325 | 0.021 | 0.0000004 | 0.0000001 | -3.866 | 0.000
Learner 07

CentredSquare of

the Povertyindex 1.6051 | 0.3311 4.848 | 0.000 2.1851 04906 |  4.454) 0.000
Pupil-teacher -0.0109 0.0047 | 2.326| 0.021 Not signifcant

Ratio

Index for A/erage I

TeacherAge 0.5855 0.1567 3.736 | 0.000 Not significant

Index forTeacher o

Qualification Not significant 1.0727 | 0.3745 2.865| 0.005
Centred Square of

the Index for Not signifiant 3.7646 | 1.8022 2.089 | 0.038
Teacher

Oualifications

Constant 1.7616 | 0.1875] 9.393] 0.000| 0.3546 | 0.3411 1.039 | 0.300
Number of 247 247
observations

R? 0.8121 0.7143
Adjusted R? 0.8066 0.7060
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As mentioned previously, the non-normal distribution of the full sample makes it difficult to
evaluate the relative impact of resource allocation versus efficient use of resources in a general
model. The non-normality of the sampling distribution is a problem because most diagnostic tests
presume independent and identically distributed samples.

2.2 Race-based Models Examining Determinants of Overall Performance in the
Western Cape

According to the model for the predominantly white and “other” schools, the performance of a
school is explained by its poverty index, the pupil-teacher ratio and the index for average teacher
age. The adjusted R-squared is 0.75. By multiplying the coefficient by the standard deviation of the
variable it is possible to get a rough comparison of the relative impact of the three variables.
According to this measure, one standard deviation improvement in the poverty index has the
greatest impact (-0.37) followed by the pupil-teacher ratio (-0.16) and the index for the average
teacher age (0.15). In the case of “other” and predominantly white schools there is thus evidence
that, controlling for socio-economic background, the number of teachers and their average age
matters. Other measures of teaching quality and physical resources were not significant.

Table 5: Examining the Overall Performance
of “Other” and Predominantly White Schools in the Western Cape

Coefficient S.E. tvalue P>|t]
Poverty Index -1.6559 0.2107 -7.859 0.000
Pupilteacher Ratio 0.0314 0.0094 -3.348 0.001
Index for Average Teacher Age 0.9819 0.2474 3.969 0.000
Constant 2.5119 0.2916 8.613 0.000
Number of Observations 107
Rsquared 0.7553
Adjusted R-squared 0.7481

Table 6 summarises a model for the performance of learners from predominantly black and
coloured schools. It includes only the poverty index and school fees per pupil as explanatory
variables and at 0.31 the coefficient of determination (adjusted R-squared) is dramatically lower
than for the predominantly white and “other” schools group. Comparing the two variables by
multiplying the coefficients with their standard deviations, the impact of a standard deviation
improvementin the poverty index (-0.12) is shown to dominate that of average school fees (0.06).

Table 6: Examining the Overall Performance
of Predominantly Black and Coloured Schools in the Western Cape

Coefficient S.E. tvalue P>|t|
School Fees per Learner 0.0007 0.0002 3.146 0.002
Poverty index {0.8598 0.1393 6.171 0.000
Constant 1.2915 0.1042 12.390 0.000
Number of Observations 121
R-squared 0.3254
Adjusted R-squared 0.3140
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The resource allocation variables in our dataset fail to contribute substantially to the explanation of
black and coloured schools results: the pupil-teacher ratio, the physical index, teacher quantity
and the various measures of teacher quality all yielded statistically insignificant coefficients.

Coupled with the low explanatory power of this model, this could point to a substantial role for
omitted variables such as the availability of basic teaching resources (e.g. blackboards,
textbooks, writing pads, pens and pencils) and also managerial efficiency in the predominantly
black and coloured schools. According to these findings, additional investment in teacher quality
or quantity is unlikely to yield large improvements in matriculation results for this group before the
required complementary resources and/or appropriate managerial skills and incentives structure
areinplace.

The findings are in line with the results of a comparable study by Crouch and Mabogoane
(1998b), who found that matriculation results had a strong and positive correlation with the
school's poverty index, a dummy for formerly DET-administered schools and the qualifications of
the teachers. Our research would suggest that the qualifications of teachers might not remain a
significant determinant if the sample of formerly DET-administered schools is modelled
separately.

Crouch and Mabogoane found that weaker, but still significant correlations existed between
school performance and what they termed “strongly cognitive resources”, i.e. books, the
adequacy of media centre material and whether computers were used for teaching. Pupil-teacher
ratios, the condition of school buildings and other resources were not significantly correlated with
matriculation results.

They attributed the unexplained residual ranging from 20% to 30% to differences in the quality
of management. Interpreting the DET-administered school dummy as essentially being a dummy
for management, they concluded that management might account for around 50% of the variation
in school performance.

Conclusion

In Section A it was argued that the school system is presently incapable of substantially reducing
inequality in the South African labour market because of its inability to reduce inequalities in
educational output in any major and systematic way in a relatively short time frame. This is indeed
worrying, considering the huge socio-economic inequalities existing in South Africa and the dire
needto reduce them.

Section B supports the conclusion from the first section in two ways. Firstly, it was shown for the
Western Cape that the large output differentials largely follow past racial patterns. Poor schools
with predominantly black and to a lesser extent coloured pupils do much worse than others.
Moreover, it was shown that investments to improve teacher quantity and quality are unlikely to
offer a viable means of overcoming these shortcomings in education before shortages in
complementary teaching materials are addressed and the appropriate management and
incentive structures are in place.

This strengthens the case for targeted managerial interventions to reduce inefficiencies in the
educational system, whilst weakening the case for resource shifts as the most urgent need. More
than resource investments will be required to enable the educational system to make its essential
contribution to overcoming labour market inequalities.
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List of Variables in Dataset 1

Variable Description Year(s)
Pass Rate Average pass rate of each school over two | 2000,
years 1999
Pupikteacher Ratio Pupils per publicly remunerated teacher 1997
Teacher Salary Average salary per publicly remunerated 1997
teacher, a measure of both the qualifications
and experience of teachers
Teacher cost per Pupil The cost of remuneration of teachers in a 1997
school expressed relative to the number of
pupils, i.e. combining te previous two
variables
Race Dummies Dummies if the dominant group of students | 1997
(predominantly Black, in a school comprise more than 70% of
Coloured, Indian or White) pupils
Race Dummy: “Mixed” Dummy if no single group comprises more | 1997
than 70% of pupils
Race Dummy “Other” Dummy if the racial composition was not 1997
provided, as was quite common amongst
Western Cape schools
Wrote The number of pupils who wrote matric in 1999

1999, used as a weigting factor (the number

who wrote in 2000 was not available)
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List of Variables in Dataset 2

Variable Description Year(s)
Index for Mathematical Constructed from three years’ mathematics | 2001,
erformance symbol results for schools (Formula 2000,
explained in footnote 10) 1999
Alternative Index for Constructed from three years’ mathematics | 2001,
Mathematical Performance symbol results for schools (Formula given in| 2000,
footnote 17) 1999
Index for Overall Performance| Constructed from three years’ subject 2001,
symbol results for schoolsKormula 2000,
explained in footnote 10) 1999
School Fees per Learner Collected income of school divided by the | 1997
number of learners
Poverty Index Poverty index of area around school (from | 2000
Norms and Standards)
Physical Index Physical conditon of the school building 2000
Index for Teacher Qualification Index calculated as _*- min_using 2000
max- min

average REQV of teachers. According to
Budget Brief 52 one needs a REQV of 13 to
be a qualified teacher. AREQV of B
represents Matric andthree years of training.

Teaching Experience Average years of teaching experience 2000
Index for Average Age of Index calculated as _x- min_ using 2000
Teachers max- min
average age of teachers in school
Cost per Teacher Total teacher salarés divided by number of | 1997
teachers
PupiHeacher Ratio Number of pupils divided by number of 2000
teachers in the school
Township Dummy 2000
Percentage of Black Pupils in | Percentage of school’s pupils black 1997
School
Percentage of Coloured Pupils Percentage of school’s pupils coloured 1997
in School
Percentage of White Pupils in| Percentage of School’s pupils white 1997
School






