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The National Senior Certificate (NSC) examination in South Africa is a standardised assessment whose main function is to 

determine whether Grade 12 learners have mastered subject knowledge at the culmination of their secondary education. 

Alongside this, the National Benchmark Test Project (NBTP) was introduced to develop the National Benchmark Tests 

(NBTs) that are aimed at assessing the academic readiness of first time entry students to South African universities. This 

article explores the relationship between these two standardised assessments in the domain of mathematical/quantitative 

literacy. This is accomplished through a Pearson correlation analysis of 6,363 test scores obtained by Grade 12 learners on 

the NSC Mathematical Literacy examination and the Quantitative Literacy test of the NBT in 2012. The results reveal a 

curvilinear relationship between these two sets of results. This indicates that the two assessments are related but not 

identical, and the paper argues that their complementarity suggests the value of using performance information generated by 

both for access and placement. 
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Introduction 

Concerns about the levels of academic preparedness among first time entrants to universities have been 

expressed worldwide, particularly since the massification of higher education, which began three decades or so 

ago (Wilson-Strydom, 2012). In South Africa, these concerns have been magnified by the problematic history of 

the racially based and unequal schooling system of the apartheid era. The effect of the massification of higher 

education is relevant to a universal audience, as other developing or emerging countries have faced similar 

challenges over the years. The main consequence of this development has been that the majority of first time 

entrants into higher education are under-prepared for academic education, and that a need has arisen for 

universities to address this challenge. This has burgeoned over past years, and appeals to a global audience. 

Responding to the perceived under-preparedness of many high school graduates that are admitted for academic 

study, a number of universities have set up academic development (AD) interventions of various sorts. 

Universities have also developed assessments of academic readiness alongside the NSC examination to facilitate 

decision making for access and placement. The NBTP is one such assessment, which was designed to 

complement the NSC examination and assess levels of academic readiness. The NBT includes tests of 

Academic Literacy (AL), Quantitative Literacy (QL), and Mathematics. When used for both access and 

placement, the AL and QL tests are administered to all examinees, while the Mathematics test is administered 

only for programmes in which mathematical knowledge is required. The NSC Mathematical Literacy (ML) was 

introduced into the national curriculum in 2006 at Grade 10 level and by 2008, the first group of Grade 12 

learners wrote the NSC ML examination. A total of 263,464 of these learners wrote this examination at the end 

of that year. On the other hand, the NBT QL test was piloted in 2009, with a total of 12,412 examinees writing it 

that year. 

The aim of this paper is to explore the relationship between the NBT QL and NSC ML as two different 

standardised assessments in the domain of mathematical/quantitative literacy. More specifically, the results on 

the NBT in QL and the NSC in ML are compared to illustrate the complementarity and differences between the 

two sets of tests. The paper proceeds as follows: first, it sets out the context of under-preparedness in education 

in South Africa and the background to the development of the NBTP. It then provides a description of the 

constructs used in the NSC ML and NBT QL, followed by a correlation analysis of a sample of 6,363 scores for 

the year 2012. The paper argues that the constructs assessed and results obtained on the NSC and the NBT are 

not identical, but complementary, and that both sets of tests have a role to play in assessing academic readiness 

for university study. 

 
Academic Under Preparedness 

A 2013 report by Ndebele, Badsh, Figaji, Gevers, Pityana and Scott explores the reasons for the articulation gap 

between schools and universities, namely “the discontinuity between the exit level of secondary education and 

the entry level of higher education” (p. 60). The Report notes the general finding that access to and success in 

higher education is strongly affected by students’ socio-economic background, and points out that this is 

particularly marked in South Africa, since the majority of black students come from low-income families with 

few financial resources to support the pursuit of higher education. It notes that the South African basic education 
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system, with its history of inequality, is still in 

disarray, despite the country having gained de-

mocracy more than 20 years ago. It also points out 

that academic success requires formal learning and 

depends upon whether or not students are able to 

cope with the academic tasks they are required to 

complete at university. According to an earlier 

report (Scott, Yeld & Hendry, 2007:38–39), “the 

benefits of well-designed educational interventions 

can be neutralised by lack of motivation, anxiety 

about personal or financial circumstances, or 

alienation from the institution”. A number of 

authors share the concern that the schooling system 

does not adequately prepare high school leavers for 

university education (Chokwe, 2013; Nel, Troskie-

De Bruin & Bitzer, 2009; Ross, 2010), arguing that 

subjects that are taught at secondary school do not 

lay a satisfactory academic foundation for students 

to have a smooth transition to universities. It is 

against this background that universities have 

questioned the adequacy of the NSC results as 

predictors of success. Thus, Cliff, Yeld and Hanslo 

(2003:2) state that: 
… school-leaving certification has had a 

particularly unreliable relationship with Higher 

Education academic performance especially in 

cases where this certification intersects with factors 

such as mother tongue versus medium of 

instruction differences, inadequate school back-

grounds and demographic variables such as race 

and socio-economic status. 

Academic under-preparedness is more evident in 

some disciplines than it is in others. For instance, 

Ndebele et al. (2013:5) has found that students 

studying in science disciplines such as mathe-

matics, engineering, and geography tend to arrive 

at university more academically underprepared 

than others. Completion rates have been especially 

low in Engineering and Science degrees and 

diplomas as well as professional Commerce de-

grees, all of which have particular significance for 

economic development. At the time, statistics 

showed that the completion rates for these 

qualifications at all South African universities, 

except the University of South Africa (UNISA), 

were as follows: Bachelor of Engineering (BEng) 

(23%); Bachelor of Science (BSc) (23%); Engi-

neering Diplomas (5%); Science diplomas (14%) 

and four year Commerce degrees (26%) (Ndebele 

et al., 2013). Beyond the borders of South Africa, a 

research study conducted by Bauer and Law (2014) 

found that nearly 42% of first year students who 

were studying engineering at the University of 

Idaho were unprepared in their mathematical 

literacies and that these students had to complete a 

maths pre-course before they could continue with 

their regular programme. Similarly, Hourigan and 

O’Donoghue (2007) reported that Irish students 

struggled to make the required transition to tertiary 

level mathematics, because there was a mismatch 

between their pre-tertiary mathematical experiences 

and tertiary level mathematics courses. 

Across the South African higher education 

landscape, low levels of academic readiness have 

resulted in universities putting foundational support 

measures for first year students in place to help 

them complete their tertiary education successfully 

(Butler, 2013). At some universities, these 

measures have meant that first year lecturers adapt 

or revise their teaching strategies in order to meet 

the needs of underprepared students (Jacobs, 2013). 

At others, the extra support has resulted in 

extended degree programmes being introduced so 

that these students are able to complete their 

courses over an extended period (Ndebele et al., 

2013). At still other institutions, such as the Uni-

versity of Cape Town, for example, the need for 

foundational academic support has seen the 

establishment of structures like the Numeracy 

Centre and Academic Development Programme to 

help students better cope with the demands of 

academic education. Concerns about the under-

preparedness of high school graduates that are 

admitted for academic study, as well as the pre-

dictive capacity of the NSC, have led to 

interventions that include the development of forms 

of assessment for academic readiness. 

 
Background to the National Benchmark Tests 
Project (NBTP) 

In the main, the idea of a National Benchmark 

Tests Project (NBTP) was mooted against the need 

to identify high school graduates who could benefit 

from the kind of support referred to in the previous 

section. The NBTP was an initiative by Higher 

Education South Africa (HESA), now known as 

Universities South Africa (USA) in 2005, and 

currently operates from the Centre for Educational 

Testing for Access and Placement (CETAP) at the 

University of Cape Town. Its primary purpose is to 

measure the post-Grade 12 academic preparedness 

levels of high school graduates aiming to apply for 

admission to university. The project works towards 

achieving this aim by assessing the levels of 

academic readiness among first time applicants for 

admission to university in AL, QL and Mathe-

matics. The essence of the NBTP is, in other words, 

to respond to the following question: 
What are the core academic literacy, quantitative 

literacy and mathematics levels of proficiencies of 

the school-leaving population, who wish to 

continue with higher education, at the point prior to 

their entry into higher education at which they 

could realistically be expected to cope with the 

demands of higher education study? (NBTP, 

2015:6). 

Based on their performance on these tests, 

examinees are categorised into three levels of 

proficiency and readiness for higher education 

study. This information is aimed at helping South 
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African universities make access and placement 

decisions and as a matter of course, to inform the 

teaching and learning provisions for students that 

fall into these categories. The three levels of 

readiness, the QL benchmarks separating these 

levels and the teaching and learning provisions 

proposed for each level are summarised in Table 1 

below:

 

Table 1 The three proficiency categories of performance on the NBTs 
 Percent Challenges students may experience 

PROFICIENT 66–100 Performance in domain areas suggests that academic per-

formance will not be adversely affected in cognate domains. If 

admitted, students should be placed on regular programmes of 

study. 

INTERMEDIATE 38–65 Challenges in domain areas identified such that it is predicted 

that academic progress in cognate domains will be affected. If 

admitted, students’ educational needs should be met in a way 

deemed appropriate by the institution (e.g. extended or aug-

mented programmes, special skills provision). 

BASIC  0–37 Serious learning challenges identified. Students will not cope 

with university study. 

Note: Source - NBTP (2015). 

 

Every three years a standard setting process is 

conducted in which the benchmarks for the tests are 

set by academics that are involved in teaching that 

is related to the QL construct of the NBT from 

across the South African higher education sector. 

The benchmarks in Table 1 above are those that 

were set in May 2009. 

The NBTP does not aim to replace the NSC 

Grade 12 examination. Rather, it is a tool aimed at 

generating examinee performance in the three 

domains referred to earlier, against which per-

formance on the NSC examination can be 

compared and calibrated (NBTP, 2015). The 

initiative to embark on a national assessment pro-

ject of this kind suggests that the NSC examination, 

the tool traditionally used for admitting students to 

universities, does not provide adequate information 

about the readiness of these students for academic 

study and that what the NBTs measure is different 

from, but in some ways complementary to what is 

assessed in this examination. Studies (e.g. Dennis 

& Murray 2012; Marnewick, 2012; Rankin, 

Schöer, Sebastiao & Van Walbeek, 2012) exploring 

the relationship between the two assessments 

already exist. However, questions continue to be 

raised in the South African Higher Education sector 

about the relationship between these assessments. 

This makes peer reviewed studies that justify the 

use of the NBT as an additional source of 

information to that generated by the NSC ex-

amination an absolute necessity. This paper aims to 

contribute in this regard. It specifically focuses on 

demonstrating that the NSC ML examination and 

the NBT QL test are measures of two constructs 

that complement rather than duplicate one another. 

By complementarity, we mean that the two 

assessments give similar, but additional supporting 

information to one another. Where the one assess-

ment focuses on achievement at high school, the 

other assessment looks at the extent to which this 

achievement equates or does not equate readiness 

for university education. Investigating whether the 

two assessments provide different insights with 

regard to their constructs is the basis for de-

termining whether they support each other. Given 

the centrality of these two assessments to the 

present study, a focus on how their constructs have 

been defined is at first necessary. 

 
The Construct of the NBT QL 

For the purpose of both measurement and in-

struction, the NBTP has defined Quantitative 

Literacy as “the ability to manage situations or 

solve problems in practice, and involves re-

sponding to quantitative (mathematical and 

statistical) information that may be presented 

verbally, graphically, in tabular or symbolic form; 

it requires the activation of a range of enabling 

knowledge, behaviours and processes and it can be 

observed when it is expressed in the form of a 

communication, in written, oral or visual mode” 

(Griesel, 2006:30). Consistent with this definition, 

the NBT QL aims to assess examinees’ ability to 

do the following: 
 select and use a range of quantitative terms and 

phrases; 

 apply quantitative procedures in various situations; 

 formulate and apply simple formulae; 

 read and interpret tables, graphs, charts and text and 

integrate information from different sources; 

 accurately do simple calculations involving multiple 

steps; 

 identify trends and patterns in various situations; 

 reason logically; 

 understand and interpret information that is pre-

sented visually (e.g., in graphs, tables, flow-charts); 

 understand basic numerical concepts and infor-

mation used in text, and do basic numerical 

manipulations; 

 competently interpret quantitative information 

Griesel (2006:30). 

The NBT QL test is a criterion-referenced test, 

which means that it is used to determine whether an 
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examinee has achieved specific mathematical 

skills. The examinees whose scores were used in 

the present study wrote different but equated forms 

of this test on different days between May and 

December 2012. According to Green (1995), when 

scores are equated, it does not matter when and 

which form of a test is written, because the scores 

would have the same meaning and interpretation. 

Kolen and Brennan (1995:2) define the equating of 

scores as “a statistical process that is used to adjust 

scores on test forms so that scores on the forms can 

be used interchangeably”. The NBT QL test is 

divided into two sections, each comprising 25 

multiple-choice items. Some items are standalone, 

while others comprise a subset of items, which 

assess a variety of mathematical/quantitative 

literacy content. In both sections, the items cover 

aspects of: 1) quantity, number, and operations; 2) 

shapes, dimensions and space, 3) patterns, re-

lationships and permutation; 4) rates and change; 5) 

probability and chance; and 6) data representation 

and analysis. The QL items cover a range of 

cognitive levels, through the use of easy to more 

challenging items. Having presented the NBT QL 

construct above, the next paragraph presents the 

NSC ML construct. 

 
The Construct of the NSC ML 

The NSC ML was gazetted in November 1998 and 

became part of the National Curriculum Statement 

in 2006. Henceforth, all learners who did not take 

Mathematics as a subject in Grades 10 to 12 were 

obliged to take ML as a subject. By making ML a 

compulsory subject, policy makers wanted to 

ensure that future citizens of South Africa were 

numerate (Sidiropoulos, 2008). The aim of NSC 

ML is to assess the school leaver’s mastery of this 

subject for their senior phase of education. To this 

end, the National Curriculum Statement (Depart-

ment of Education (DoE), 2003:9) states that 
Mathematical literacy provides learners with an 

awareness and understanding of the role that 

mathematics plays in the modern world. Mathe-

matical Literacy is a subject driven by life-related 

applications of mathematics. It enables learners to 

develop the ability and confidence to think 

numerically and spatially in order to interpret and 

critically analyse everyday situations and to solve 

problems. 

The Grade 12 ML examination aims to assess 

candidates’ mastery of specific and basic mathe-

matical literacy skills and the application of these 

skills in the topics outlined below: 

Basic Skills 
 Interpreting and communicating answers and 

calculations 

 Numbers and calculations with numbers 

 Patterns, relationships and representations 

Application Topics 
 Finance 

 Measurement 

 Maps, plans and other representations of the 

physical world 

 Data handling 

 Probability 

According to the Department of Basic Education 

(DBE, Republic of South Africa, 2011) five key 

elements, underpin ML. These are: 
 the use of elementary mathematical content; 

 the use of authentic real-life contexts; 

 solving familiar and unfamiliar problems; 

 decision-making and communication; and 

 the use of integrated content and/or skills in solving 

problems. 

The NSC ML examination is norm referenced in 

that it ranks an examinee in relation to other 

examinees in terms of their mathematical/ 

quantitative literacy. The NSC ML is a national 

examination. All examinees wrote the same test 

across South Africa in November 2012 as only one 

form of the test exists. It is a standardised 

educational test, because the condition in which the 

test is administered is the same for all examinees. 

The NSC ML examination is divided into two tests. 

The first test (Paper 1), also known as the “basic 

skills” paper, assesses the learner’s proficiency in 

mathematical content and skills. The second test 

(Paper 2) assesses the learner’s ability to apply 

mathematical and non-mathematical techniques. 

Both papers cover the same content namely, 

Finance, Measurement, Maps, Data handling, and 

Probability at varying taxonomic levels. Paper 1 

has five questions, the first four of which address 

the four content areas while the fifth integrates the 

five content areas. Paper 2 has between 4 and 5 

questions, all of which integrate the content of the 5 

content areas. These questions are computational in 

that they require students to do computations in 

order to solve a problem to arrive at an answer. 

Prior to the analysis intended for this study, a 

preliminary comparison of characteristic aspects of 

the NBT QL and NSC ML is in order. This is 

captured in Table 2 below. 

 
Method 

Sample 

The sample for this study consisted of 6,363 Grade 

12 learners that wrote the NBT QL and NSC ML in 

2012. Only Grade 12 learners who had scores for 

the 2012 NSC ML examination and NBT QL were 

included in the analysis. In other words, a Grade 12 

learner who did not have a score on any of the two 

assessments was excluded from the analysis. 

Where the examinees had written the NBT QL test 

more than once, their first test score was used for 

the analysis. The reason for this was to determine 

the examinees’ quantitative literacy knowledge at 

first assessment, as subsequent assessment could 

result in an improvement in performance due to 

exposure to the first assessment. In addition, 

examinees who did not indicate their ethnicity/race 
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were placed in the “other” category. The number of 

Grade 12 learners that wrote the NBT QL (6,363) 

during the 2012 academic year represents 2.1% of 

the 291,341 Grade 12 learners who wrote the NSC 

ML examinations in November 2012. 4,391 (69%) 

of these examinees were females while 1,972 

(31%) were males. The proportion of females in 

relation to males in the sample was considered 

unlikely to result in gender bias that could dilute 

the results of this study, especially because the 

NBTP annual review processes carried out by 

panels of experts from South African higher 

education institutions involves detecting gender 

bias in the tests, among others. 

The demographics of the sample for this study 

are captured in Table 3 below. The two values in 

each column represent the number of examinees 

from a particular race background and the pro-

portion that the group constituted in the total 

sample. 

 

Table 2 Similarities and differences between the NSC ML and NBT QL tests 
 NSC ML NBT QL 

Purpose Achievement of the school curriculum on exiting the 

school system 

Academic readiness – Knowledge on 

entry to higher education 

Structure Two examinations (papers) – one examination 

focusing on skills and knowledge and 1 examination 

focusing on application topics 

Forms part of academic literacy test 

and two sections in the test are on QL 

Duration Two examinations (papers) three hours each and 150 

marks per paper 

50 items and duration of 50 minutes – 

timed test 

Assessment Variety of item types and assessment on four levels 

of Bloom’s taxonomy which are: knowing, applying 

routine procedures in familiar contexts, applying 

multi-step procedures in a variety of contexts and 

reasoning and reflecting 

Multiple choice items and assessment 

on four cognitive processing levels 

(analogous to Bloom’s taxonomy) 

which are: basic knowledge, applying 

routine procedures in familiar contexts, 

applying multi-step procedures in a 

variety of context and reasoning and 

reflecting 

Duration and test session Paper 1 and Paper 2 are written on two different 

dates with just one form of the test papers available 

Written on different testing occasions 

and different forms of the QL test 

exists 

Type of assessment Norm referenced test (To rank the examinee in 

relation to other examinees in mathematical skills) 

Criterion referenced test (To determine 

whether an examinee has achieved 

specific mathematical skills) 

Pass mark  33.3% pass mark There is no pass mark but benchmarks 

are used to identify examinees’ 

performance 

 

Table 3 The demographics of the examinees 

 

Black Coloured White Indian Other Total 

n % n % n % n % n % 
 

Afrikaans 25 0.73 539 42.98 679 45.27 0 0 0 0 1,243 

English 197 5.74 708 56.46 821 54.73 42 95.45 131 100 1,899 

Xhosa 1,271 37.01 3 0.24 0 0.00 0 0.00 0 0 1,274 

Zulu 604 17.59 1 0.08 0 0.00 1 2.27 0 0 606 

Other languages 1,337 38.93 3 0.24 0 0.00 1 2.27 0 0 1,341 

Total 3,434 100.00 1,254 100.00 1,500 100.00 44 100.00 131 100 6,363 

 

Data Collection 

The data used for the analysis in this study were 

scores obtained by Grade 12 learners on the NSC 

ML examination in November 2012 at the 

culmination of their school career and on the NBT 

QL between May and December in 2012. The 

Department of Basic Education in South Africa 

ensures that the test development process delivers 

test items for the NSC examinations that are fair, 

valid and reliable (DBE, Republic of South Africa, 

2012). Similarly, the NBTP ensures that its tests are 

valid and reliable through a similar test develop-

ment process that involves item development and 

item review (NBTP, 2015). 

 

Data Analysis 

In order to determine whether the NSC ML and the 

NBT QL tests complement or duplicate each other, 

the descriptive statistics of the scores obtained by 

the examinees on the two assessments were first 

computed. Descriptive statistics provide valuable 

information about the central tendency, dispersion 

and distribution of the data and facilitates further 

interpretation of such data (Neuman, 1997; Pur-

pura, Brown & Schoonen, 2015). Secondly, a 

Pearson correlation analysis of these scores was 

carried out. Correlation is the conventional way of 

determining the degree to which performance on 

two measurement variables associates. The essence 
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of the correlation analysis in the present study, 

however, was to determine if the two tests 

classified examinee performance in the same way. 

In other words, the aim was to determine the degree 

to which performance on the NSC ML and NBT 

QL tests classified the same students as Basic, or 

Intermediate or Proficient, as determined in the 

NBTP. 

 
Results 

The analysis of data was performed using the 

Statistical Package for Social Sciences (SPSS) 

version 22. Table 4 shows how the examinees 

performed on the NSC ML assessment and their 

corresponding performance on the NBT QL 

assessment. Examinees can obtain scores between 

0% and 100% on the NSC ML assessment. As can 

be seen from Table 4, of the examinees that scored 

between 80% and 100% in the NSC ML 

assessment, only 85 out of a total of 1,452 were 

classified as Proficient on the NBT QL test. 

Moreover, 105 of these examinees were classified 

as Basic by the NBT QL test. It is also worth noting 

in Table 4, however, that the examinees who 

performed poorly on the NSC ML examination (< 

40%) performed equally poorly on the NBT QL 

test. 

The descriptive statistics and the basic 

frequencies of the examinees’ scores on the NSC 

ML and NBT QL are depicted in Figure 1. 

In Figure 1, the graph on the left represents 

the examinees’ scores and descriptives on the NSC 

ML examination and the graph on the right 

represents the examinees’ scores and descriptives 

on the NBT QL test. It is striking how the 

performance patterns for the two assessments 

differ. In the NSC ML examination, the examinees 

performed well, with the mean for this test being 

67.5 percent. Most of the scores were between 60% 

and 85 percent. In contrast, the examinees’ scores 

on the NBT QL test were lower, with a high 

frequency of examinees scoring between 35% and 

45 percent. It is worth noting that the mean for the 

NBT QL is considerably lower (39.9%) than that of 

the NSC ML examination (67.5%). The distri-

butions also differ in shape and size. The NBT QL 

graph is right skewed, with a peaked distribution, 

whilst the NSC ML graph is left skewed with a 

flatter distribution. In the discussion section that 

follows, the reasons for the salient differences 

between the two assessments will be expanded on 

further. The results of a correlation analysis of the 

scores obtained by the examinees on the NSC ML 

and NBT QL are captured in Table 5. 

In Table 5, it is clear that the correlation of the 

scores on the two assessments was high (r = .704) 

and statistically significant (p = 0.000). As shown 

in Figure 2, this association was not linear but 

curvilinear. A curvilinear relationship exists when 

two variables associate positively up to a certain 

point, after which their association starts to take a 

negative turn. 

The results of a correlation analysis of the 

examinees’ scores on NSC ML and NBT QL in 

accordance with the benchmarks that were des-

cribed earlier in this paper are presented in Table 6. 

Based on the examinees’ scores on the NBT 

QL, examinees were placed into one of the three 

performance categories, namely, Basic, Inter-

mediate and Proficient, as set out by the NBTP. 

These scores were then matched with the 

examinees’ NSC ML score and three correlational 

analyses were carried out in SPSS. The results of 

the correlational analyses are shown in Table 6 and 

Figure 3. 

As pointed out below, in Figure 3, the 

correlations between NSC ML and NBT QL are 

depicted for the three NBTP performance cate-

gories, namely, Basic, Intermediate, and Proficient. 

The graph on the left represents the examinees’ 

scores that fell within the Basic performance 

category on the NBT QL test, and their correspond-

ing scores on the NSC ML examination. The graph 

in the middle represents the examinees’ scores that 

were in the Intermediate performance category on 

the NBT QL test, their corresponding scores on the 

NSC ML examination, and the graph on the right 

represents the examinees’ scores that fell within the 

Proficient band on the NBT QL test, and their 

corresponding scores on the NSC ML examination. 

 

Table 4 NBTP Benchmarks and NSC achievement level and achievement descriptions 
 NSC achievement description 

NBT 

Benchmarks 

0% – 29% 

Level 1 

30% – 39% 

Level 2 

40% – 49% 

Level 3 

50% – 59% 

Level 4 

60% – 69% 

Level 5 

70% – 79% 

Level 6 

80% – 100% 

Level 7 Total 

Basic 36 172 533 937 901 493 105 3,177 

Intermediate 0 3 20 183 537 1,088 1,262 3,093 

Proficient 0 0 1 2 0 5 85 93 

Total 36 175 554 1,122 1,438 1,586 1,452 6,363 
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Figure 1 The descriptive statistics and frequencies for the scores obtained on the NSC ML and the NBT QL 

tests in 2012 (n = 6,363) 

 

Table 5 Correlation between NSC ML and NBT QL score (n = 6,363) 
Variables Correlation Coefficient p-value N 

NBT QL 

NSC 

.704 0.00 6,363 

 

 
 

Figure 2 Scatterplot for the scores on NSC ML and NBT QL (n = 6,363) 
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Table 6 Correlations between the scores on NSC ML and NBT QL within the benchmarks set by the NBTP 
Performance  

Band Variables 

Correlation 

Coefficient p-value n Mean SD 

Basic NBT QL  

NSC ML 

.415 .000 3,177 32.16 

58.28 

3.339 

12.126 

Intermediate NBT QL  

NSC ML 

.550 .000 3,093 46.73 

76.24 

7.432 

9.972 

Proficient NBT QL  

NSC ML 

-.035 .000 93 74.98 

88.17 

4.886 

8.731 

 

 
 

Figure 3 The correlations of the scores on NSC ML and NBT QL in the Basic, Intermediate and Proficient band 

 

As can be seen from Figure 3, the majority of 

examinees were in the Basic performance category 

(49.9%), and their NSC ML scores showed large 

variability, ranging from 20% to 90 percent. As can 

also be seen from the graph, some examinees 

performed well on the NSC ML assessment, but 

performed poorly on the NBT QL assessment, 

while other examinees performed poorly on both 

assessments. It is also clear from the graph that the 

examinees in the Intermediate performance cate-

gory made up 48.6% of the whole group, and that 

the variability of the scores was similar to that of 

those in the Basic performance category. A very 

small proportion of the examinees (1.5%) were 

within the Proficient performance category. Of the 

total number of examinees who scored > 80% in 

the NSC ML, only 22.8% of these were deemed 

Proficient in the NBT QL test. 

 
Discussion 

As was shown in Figure 1, the mean for the 

examinees’ scores on NSC ML was significantly 

higher than their mean performance on NBT QL. 

This means that on average, the latter assessment 

was more challenging for these examinees than the 

former. This should be expected for a test like NBT 

QL, which is more strongly associated with 

university education, and should logically be more 

demanding than high school education. As shown 

in Table 5, the overall correlation of the scores 

obtained by the examinees on NSC ML and NBT 

QL was high (r = .704) and statistically significant 

(p = 0.00). Typically, correlations of above .60 are 

judged to indicate that two assessments classify 

examinees in the same way (Dörnyei, 2007). This 

is not surprising, as it can be accounted for by the 

evident overlap in the constructs underpinning the 

two assessments. The scatterplot depicting this 

correlation shows, however, that the relationship of 

these variables was curvilinear. A curvilinear 

relationship means that the two data sets correlated 

positively up to a certain point in the continuum, 

after which this relationship begins to move in two 

opposite directions. Put differently, up to a certain 

point, the examinees that performed well on one of 

the assessments tended to perform similarly on the 

other, where, at some point on the continuum, those 

who performed well on one assessment started to 

do the opposite on the other. This curvilinear 

relationship is depicted in Figure 2 and Table 4. In 

addition, overall, the mean scores in the three NBT 

QL performance bands were consistently lower 

than those of their associated NSC ML scores for 

the examinees. As can be seen in Table 6, the 

correlation for the scores on the two assessments 

falling within the Basic band on the NBT QL was 

positive (r = .415) and statistically significant (p = 

.000), but lower than the correlation (r = .704) for 

all the scores across the three bands. The effect size 

for the correlation for the scores within that band 

was medium. 

A further look at Table 6 depicts a different 

picture for the scores in the Intermediate per-

formance band. In this case, too, the mean was high 

for the scores on NSC ML and lower for those on 

NBT QL. It is also evident, that the correlation for 

these scores in the Intermediate band was higher (r 

= .550) than that for the examinees in the Basic 

performance band, and that it was also statistically 

significant (p = 0.00). This means that the majority 
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of the examinees who tended to perform well on 

one of these assessments tended to do the same on 

the other, and vice versa. It also means that the two 

assessments were almost similar in the way they 

classified the examinees into the Intermediate 

performance band. The effect size for the 

correlation of the scores within this band was large. 

A final look at Table 6 depicts a different 

statistical picture for the scores in the Proficient 

band. In this case, the mean score for NSC ML was 

slightly higher than that for NBT QL. However, the 

correlation for these scores was slightly negative (r 

= -.035) and statistically significant (p = .000). This 

means that in the main, examinees that performed 

well on the NSC ML assessment tended to do the 

opposite on the NBT QL assessment. Thus, for the 

Proficient band, the two tests tended to classify the 

examinees differently. This can partly account for 

the curvilinear shape of the overall relationship of 

the scores on the two tests depicted in Figure 2. 

The indication made in Table 2 with regard to the 

purported similarity of the cognitive levels at which 

the two assessments are pitched notwithstanding, 

the differences in the mean scores within all the 

NBT benchmarks for the participants, as well as the 

nature and strength of the relationship between 

their performance on the two assessments within 

the same performance levels, constitutes evidence 

of discriminant validity in the constructs under-

pinning these assessments. 

Various reasons can be given for this finding. 

One possible reason is that Grade 12 learners are 

encouraged by their teachers to prepare for the 

NSC ML examination, by using past question 

papers, which are available in the public domain. 

The learners are able to prepare themselves for this 

examination by working through its older versions. 

By the time they sit for this examination at the end 

of the year, they are therefore already familiar with 

the content and format of the NSC ML examination 

papers. To date, the NBTP does not make any 

previous QL assessments available to examinees 

who are consequently not able to practice the type 

of questions or items that appear in the NBT QL 

test in advance. Another possible reason is that in 

the NSC ML examination, a variety of item types 

are used, and partial credit is awarded. Even though 

they may not get the item correct, examinees can 

still obtain marks for the process they have 

followed to arrive at an answer. The NBT QL test 

entirely comprises multiple-choice items that must 

wholly be answered correctly by the examinee for 

them to receive a point. 

The purpose of the two assessments is yet 

another possible reason for examinees performing 

well on the NSC ML assessments, and not equally 

well on the NBT QL test. The NSC ML ex-

amination is a norm-referenced test that assesses 

whether examinees have achieved the objectives of 

school curriculum and are ranked in relation to 

their peers, whilst the NBT QL is a criterion 

referenced test that assesses how well an examinee 

is ready for academic study. In other words, 

achievement at high school does not necessarily 

equate readiness for academic study. Furthermore, 

NSC ML examinees obtain scores based on their 

performance in the examination and during the 

monitoring and quality assurance processes, when 

such scores may be adjusted upwards or down-

wards. 

 
Conclusion 

The aim of this study was to investigate whether 

the NSC ML and NBT QL assessments were 

complementary to one another with regard to 

determining the quantitative/Mathematical literacy 

readiness of high school leavers for university 

education. The development of tests of academic 

readiness for higher education in South Africa has 

been a direct response to the under-prepared 

students (massification of higher education) 

entering higher education and is a mechanism used 

to provide additional information to the school 

leaving examination results. 

In particular, the study sought to determine 

the extent to which the two assessments could 

classify the examinees into the Basic, Intermediate 

and Proficient performance levels of the NBTP. 

The results of the study show that the tests are 

moderately able to classify examinees whose scores 

fall in the Basic and Intermediate performance 

bands in a similar way. In other words, most of the 

examinees that tended to fall into these bands from 

their performance on the NBT QL were also 

classified as such by NSC ML. This implies that in 

this case, the two tests were moderately measuring 

almost the same construct to almost the same 

degree, and that they were therefore com-

plementary with regard to the information they 

provided. In contrast, a small proportion of ex-

aminees (1.3%), 85 examinees out of a total of 

1,452, whose performance was 80% or above in 

NSC ML, were classified as being Proficient by the 

NBT QL. As revealed by the results of this study, 

the association between the ways in which the two 

assessments classified examinees as Proficient was 

negative. This means that only a small proportion 

of the NSC ML examinees that obtained > 80% 

were classified as Proficient, the highest level of 

quantitative literacy readiness for academic 

education. From this, one can infer that the two 

assessments assessed different aspects of math-

ematical reasoning at the higher end and that the 

NBT QL was able to provide additional insights 

about the examinees’ mathematical literacy readi-

ness for academic study. 
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