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ABSTRACT 

 

The aim of this study were to explore lecturers’ interpretation and implementation of the 

NCV Mathematics curriculum at a TVET college in KwaZulu Natal Durban. The researcher 

employed an interpretivist paradigm using a qualitative research approach so as to allow 

greater understanding of the lecturers’ interpretation and implementation of the curriculum. 

Data was generated using document analysis and semi-structured interviews. Document 

analysis was carried out in order to determine what should be taught in NCV Mathematics 

classroom, and how it should be taught. The semi-structured interviews addressed 

questions about lecturers’ understanding of the curriculum, their views about the purpose 

of the curriculum and the challenges they encounter implementing the curriculum. Due to 

COVID 19 pandemic, interviews were held online via Zoom. The analysis of the curriculum 

document revealed that NCV Mathematics curriculum is a structure of applied 

Mathematics, including problem solving and Mathematical modelling, with various contexts 

including real-life context. It is an integrated-type of curriculum that encourages learner-

centred approach. The interviews have shown that lecturers harbour different views about 

the curriculum, where lecturers reported encountering challenges during its 

implementation. NCV Mathematics emerges as something unclear in terms of its purpose. 

Most of the lecturers argue that they don’t understand the purpose or the intentions of the 

curriculum designers, since this involves aspects that are difficult for students. 
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CHAPTER 1 

1. OVERVIEW OF THE STUDY 

1.1 Introduction 

 

The study explores the lecturers' interpretation and implementation of Mathematics 

curriculum at a Technical Vocational Education and Training (TVET) College in KwaZulu-

Natal, Durban. If one is to analyse the NCV Mathematics curriculum, the focus should not 

only be on how policies are formulated, but also on how are they perceived, interpreted, 

and implemented. This study aims to establish knowledge about lecturers’ interpretation 

of the NCV Mathematics curriculum, and their teaching practices implementing the 

curriculum. 

This chapter presents the background and the context of the study, the problem statement, 

the study's motivation, objective and research questions, and the significance of the study. 

I further outline the structure and the organisation of the overall study.  

According to Fejes, Nylund and Wallin (2019), teachers struggle to put curriculum content 

into practice, which can affect the quality of teaching and learning. This is mostly the case 

whilst a brand new curriculum is introduced. According to Phaeton and Stears (2016), there 

are many stakeholders involved at different levels of the curriculum that viewed and 

influence the curriculum, where influence has an important bearing on teaching and 

learning. 

The quality and the success of implementing National Certificate Vocational (NCV) 

Mathematics curriculum depends on how the vision of the designers is interpreted and 

implemented by the lecturers. In this study, I focus on the design of the curriculum 

document, as well as the NCV Mathematics lecturers’ interpretation thereof, so as to 

analyse how lecturers understand and transform the curriculum as set out in the curriculum 

document. Fejes, Nylund and Wallin (2019) have noted that what is on the curriculum 

document is always put on action by teachers who are the implementers, and when the 
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implementation take place, many stakeholders are involved and can change the original 

idea. 

 

1.2 Background and the context of the study 

 

South African TVET colleges have adopted a structure to suit the requirements of the 

apartheid and post-apartheid state (Van der Bijl & Lawrence, 2019). According to the White 

Paper 4: Department of Education (DoE) (1998a), TVET colleges have a mission to 

respond to human’s needs for personal, civil and economic development. 

A major investment in the future of artisans and South African people is a reformed, flexible 

and quality TVET system (White Paper 4: DoE 1998a).  It objective should be a provision 

of education and training for students who want to take a vocational route (Lawrence, 

2017). TVET colleges cater for skills in engineering, business, agriculture, information 

technology to develop the South African economy. Students enrol in TVET colleges purely 

to achieve the knowledge and skills required for work.  

South African education policies have three education categories: The General Education 

and Training (GET) catering for primary school education, Further Education and Training 

(FET) for secondary school education, and Higher Education and Training (FET) for 

university and colleges (DHET, 2012). Initially, TVET colleges belonged to the FET band, 

but were later relocated to Department of Higher Education and Training (DHET, 2012), 

due to the fact that they were dealing with post-school programmes.  

In the TVET sector, there have been many educational reforms from Technical Colleges 

to Vocational Education and Training (VET) in order to Further Education and Training 

(FET) and the Technical Vocational Education and Training (TVET) (DHET, 2014). 

Technical Colleges were declared FET Colleges in 2003 (Provincial Gazette, 2014). At the 

launch of the departmental White Paper on Post-School Education and Training on 15 

January 2014, the DHET Minister, Blade Nzimande, announced that all FET Colleges 

should change to TVET Colleges. 
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The White Paper for Post-School Education and Training (2013) asserts that the primary 

motive for the establishment of such sectors was to provide training for the mid-level skills 

required to develop the South African economy and tend to concentrate on occupations in 

the engineering and construction industries, tourism and hospitality, and general business 

and management studies (White Paper for Post-School Education and Training, 2013).  

TVET Colleges are obliged to offer quality education and training geared towards meeting 

the economy's needs and global standards. A successful TVET system must provide a 

diverse range of programmes that advance the knowledge, skills, attitudes, and values 

that South African needs as individuals and citizens, as lifelong learners, and as 

economically productive members of the society (DoE, 1998a).  

Since 1994, the TVET College sector has experience extensive changes, the most 

significant of which being the amalgamation of 150 technical colleges into 50 multi-

campuses. The mergers were based on physical location, which meant that colleges were 

to be in the same geographical area and resource allocation. Secondly, for each TVET 

college, councils were formed. These college councils are responsible for developing 

strategic plans, mission statements, and acquiring substantive strategic planning. Thirdly, 

the FET College Act of 2006 endorses that the government will appoint management staff, 

while all other staff, including lecturers, will be employed by the college council. Finally, an 

NCV programme was introduced.  

 

Government Gazette No. 28677 (2006) announced the phasing out of the N1 to N3 

national certificate (for engineering qualifications), which created a substantial decrease in 

the number of qualified artisans in different occupations needed in South Africa. According 

to South African Skills Development Amendment Act (2012), “an artisan is defined as a 

person who has been certified as competent to perform a listed trade” (p.16). A trade is 

defined (Republic of South Africa [RSA], 2012), as an occupation wherein a qualified 

person applies a high level of practical skills ,supported and re-enforced by underpinning 

and applied knowledge to manufacture, produce, service, install, or maintain tangible 

goods, products, or equipment in an engineering and/or technical work environment; uses 

tools and equipment to perform duties; measure and conduct fault-finding in processing 
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manufacturing, production and/or technical machinery and equipment to apply corrective 

repair actions; and apply and adhere to all relevant health and safety and environmental 

legislation.  

 

In 2006, the DoE had a task to develop a learning programme that would provide learners 

with skills. The NCV Level 2(L2) to Level 4 (L4) was introduced with the intention to replace 

N1 to N3. According to the Department of Education (DoE, 1998b), the NCV programme 

was designed overcome the outdated division between "academic" and "vocational" 

education and training and is characterised, by a solid foundation of general knowledge 

combined with practical relevance rather than vocalisation. However, due to industry 

rejection and implementation challenges, the NCV had a lesser impact on artisan 

development. 

 

The NCV was a vocational route to completing the National Senior Certificate (DoE, 2007). 

NCV is a learning programme of three years, starting from National Quality Framework 

(NQF) L2; L3 up to NQF L4. The Implementation of the NCV Curriculum was undertaken 

to address issues of scarce skills, furnishing learners with the necessary knowledge, 

practical skills, and understanding to apply what they have learned in the workplace. 

 

The NCV programme offers a variety of vocational study fields. It integrates theory and 

practice (60% practical and 40% theory of the internal assessment) and provides students 

with a broader range of knowledge and practical skills within a specific industry field. The 

NCV curriculum is the combination of generic skills and job-specific orientation. There are 

seven subjects in all, with four vocational, and three fundamental (English, Life Orientation, 

Mathematics, and Mathematics Literacy). The NCV curriculum's implementation promoted 

simulation and practical work experience to complete the NCV level 4 (Powell, 2014). The 

entry requirement is NQF level 1 or Grade 9; assessments are in the form of Internal 

Continuous Assessment (ICASS) and External Continuous Assessment (ECASS) that 

contribute to a student's final mark. The pass mark for vocational subjects is 50%, 

fundamental: English, Life orientation is 40%, and Mathematics and Mathematical Literacy 

is 30% (DHET, 2018). 
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In view of the above, this study aims to analyse the curriculum document, so as to 

determine what type of curriculum it follows, and what teaching practices it promotes. 

Moreover, it aims to explore lecturers’ interpretation of the curriculum whether or not 

lecturers adhere to the curriculum. 

 

1.3 Problem statement 

 

Most TVET lecturers teach without a professional teaching qualification. Some of them 

come from the industry, others from teaching, with no industry experience, while others 

derive straight from traditional universities, University of Technology, and TVET colleges. 

From a pedagogical point of view, this situation triggered an interest in determining how 

lecturers with diverse qualifications backgrounds and educational skills effectively interpret 

and transfer skills and knowledge within the Mathematics curriculum. 

 

During the PricewaterhouseCoopers (PwC) Annual Report for the Higher Education held 

in Cape Town on 10 September 2019, Minister Nzimande noted that the Post School 

Education and Training curriculum remained critical if the country’s economy needs to 

grow and meet the National Development Plans (NDP) objectives (DHET,2019b). Drawing 

from my experience and involvement in the TVET sector, there are mixed views about the 

NCV Mathematics curriculum. Some of the lecturers feel that NCV Mathematics is difficult 

for the type of students they are teaching; and they don’t understand the purpose of the 

curriculum, whether it for the vocational stream or the academic stream. Hence, this study 

aimed to examine the curriculum, and how the lecturers interpret and implement it. In view 

of the above, the study aims to fulfil the objectives indicated below.  
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1.4 Objective of the study 

 

The purpose of this study is to explore lecturers’ interpretation and implementation of the 

NCV Mathematics curriculum at a TVET college. The study is guided by the following 

objective: to explore lecturers’ interpretation and implementation of the intended NCV 

Mathematics curriculum at a TVET college. In this regard, the study has the following sub-

objectives:  

(a) to critically analyse how the NCV Mathematics curriculum is designed and structure; 

and 

(b) to establish how lecturers’, interpret and implement the curriculum. 

1.5 Research questions 

 

The research was guided by the following research questions 

(a) How is the design and structure of NCV Mathematics curriculum? 

(b)  How do lecturers interpret and implement the NCV Mathematics curriculum? 

Each research question provides direction, managing efforts, and choosing the suitable 

and proper approach to understand each phenomenon of interest (William, 2007). 

1.6 Motivation for the study 

 

During this critical period in the South African economy and the shortage of scarce skills, 

the government has invested a great deal in education. Since 2006, a large amount of 

money has been invested in the TVET sector in particular, with R1.9 million invested in 

2006; R2,5 million invested in 2012; and R17,4 billion invested in 2013 (DHET, 2014). 

According to Minister Nzimande's debate on State of the Nation Address 2019 (SONA), 

since 2009, the government introduced the National Student Financial Aid Scheme 

(NSFAS) in TVET Colleges, with an amount of R100 million, and by 2018/19, this amount 

has increased to R5 billion (DHET, 2019a). Given the above figures, it is of best interest to 

explore what is happening within the sector. From my experience of teaching Mathematics, 
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it is hard to tell whether the TVET colleges meet the country's expectations, given degree 

of investment in the sector.  

 

According to the 2014 Statistics on Post-School Education and Training in South Africa 

report from DHET, 166433 (23, 7%) were NCV Level 4 students, who passed in 2014 were 

able to successfully complete their qualification in that year, but only a small percentage, 

when compared to those at other levels. Seventeen percent of NCV students who wrote 

exams that year failed Mathematics (DHET, 2014). These figures can hardly correspond 

with a large amount of money invested from DHET. The latest available statistics shows 

that in the year of 2016, in Level 2, only 44% passed Mathematics and completed the level, 

in Level 3 it 45.8, and in Level 4 it 34,8% (DHET, 2017). 

 

The research done so far played a central role in building and restructuring the TVET 

sector. Powell and McGrath (2014) argue that so-called productive approaches, which 

reflect economic growth and income generation, have so far dominated research in the 

sector as a critical development objective. These approaches reveal very little about the 

NCV Mathematics curriculum. TVET research globally has focused on system 

development, thereby neglecting teaching and learning (Powell & McGrath, 2014). For this 

reason, this study examines the curriculum and teaching of the curriculum. 

 

1.7 Significance of the study 

 

The former DHET Minister Naledi Pandor's opening remarks at the 9th Pan African TVET 

Colleges conference on 18 October 2018 alluded to the fact that that new training demands 

and changes will confront technical and vocational education in the next five years. South 

Africa is in the process of modernising and strengthening TVET colleges and their role in 

skills development.   

 

The importance of a TVET sector in creating high-level knowledge generation and skills 

development for academia and technical quality requirements, has triggered an interest in 
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pursuing research within the sector. Having served in the TVET for nine years, and during 

the early years of the inception of NCV, I developed an interest in understanding the 

Mathematics curriculum. It is by now a truism that the country's economic growth requires 

Mathematics as a vital subject. 

 

Markers' report in DHET 2013 confirmed that students experience Mathematics as a 

severe challenge. Improper implementation of Mathematics in TVET colleges has led to 

poor performance, as well as a high retention rate, and high dropout rate (Mofokeng, 

2018). From my experience and sharing information in subject meetings and marking 

centres, poor implementation of Mathematics has been associated with low throughput 

rate. The throughput rate is the number of students completing a module, divided by the 

original number of students enrolled. This calls for an exploration of the Mathematics 

curriculum.  

 

Research plays a vital role in enlightening curriculum developers, stakeholders and all that 

involved about the challenges and success of the intended and implemented curriculum. 

The study aims to explore the interpretation and nature of the curriculum’s implementation 

through the lecturers' interpretation. The findings will provide necessary insight into the 

challenges of NCV Mathematics implementation, and it raises issues that point to the need 

for further research. It thereby contributes to existing knowledge about NCV Mathematics 

curriculum and wider discussion on the interpretation and transformation of the curriculum 

within the TVET sector. 

 

There is not enough research conducted in NCV Mathematics. Hence, there is little 

available literature on the subject. I was motivated to conduct this study in an attempt to 

fill this lacuna. I believe that this study plays a significant role in assisting lecturers lecturing 

NCV Mathematics, adds to the body knowledge of the NCV Mathematics curriculum, and 

is useful to policymakers. 
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1.8 Definition of key terms 

 

The following operational terms guide the study: 

TVET College - is public institutions where students gain knowledge of a specific range of 

jobs or entrepreneurial opportunities. 

 

Curriculum- Central guide for lecturers as to what is essential for teaching and learning 

NCV Mathematics (National Certificate in Vocational Mathematics). 

 

1.9 Outline of the study 

 

The study consist of five chapters as follows:  

Chapter 1 presents the introduction to the study, its background and context, problem 

statement, the objectives, research questions, motivation to the study, the study's 

significance, and definition of key terms and outline of the study. 

Chapter 2 is organised into two parts, that is, Part A, the literature review, which covers, 

TVET curriculum, NCV curriculum, and Mathematics curriculum, the Mathematics 

curriculum, and implementation. Lastly, Part B of the framework and its relevance to the 

study, which covers a theoretical and analytical framework.  

Chapter 3 explains the research design and methodology used in the study, the research 

approach, the data collection method, and sampling procedures.  

Chapter 4 entails data presentation, findings, and analysis of data.  

Chapter 5 presents a summary of the study, recommendations, and conclusion of the 

study.  
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1.10 Conclusion 

 

In this chapter, I presented the introduction into the study in which the background of the 

study, motivation, significance of the study, objectives and the research questions of the 

study were presented. Furthermore, the key terms were defined, and the outline of the 

study was presented. 

In the next chapter, Literature review and theoretical framework for this study will be 

presented. 
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CHAPTER TWO 

2. LITERATURE REVIEW AND FRAMEWORK 

 

This chapter is organised into two parts, that is, Part A Literature review and Part B 

Framework.  

Part A: Literature review 

2.1 Introduction 

 

This part describes the literature relevant for this study by presenting the previous research 

and current knowledge in the NCV Mathematics curriculum and Mathematics curriculum 

implementation. Discussions will concern the TVET curriculum, NCV, and Mathematics 

curriculum interpretation and implementation. In the context of curriculum interpretation 

and implementation, most research and studied, particularly in South Africa, argue about 

teachers’ interpretation and implementation of the school curriculum. However, the content 

is relevant to TVET colleges. Therefore, the terms lecturer and teacher will be used 

interchangeably.  

 

2.1.1 What is a literature review? 

 

Rowley and Slack (2004) note that all research should be based on existing knowledge of 

the subject area, and literature reviews should identify and systematise concepts in the 

relevant literature. The purpose of a literature review is to summarise what is relevant in 

that subject area. Hart (2018) concurs with Rowley and Slack (2004) that a literature review 

involves scrutinising ideas, discovering the relationships between those ideas, and 

understanding the argument in the research.  

Hart (2018) states that the literature review is the selection of available documents (both 

published and unpublished) on a topic that contain information, ideas, data and evidence 



12 

 

written from a specific point of view on the subject’s nature, research methods, and topic, 

evaluating documents effectively in relation to the study. Gall, Borg and Gall (1996) note 

that the literature reviews serves to explain research questions, find new research 

directions, avoid reckless approaches, gain methodological understanding, identify 

recommendation for further research, and seek support for foreground theory. 

 

2.1.2 TVET Curriculum 

 

Curriculum is the most fundamental structure of the educational experience and is a kind 

of framework that defines the nature, form and direction of learning in the global education 

system (Houang & Schmidt, 2008).  According to Van den Akker, De Boer, Folmer, Kuiper, 

Letschert, Nieveen and Thijs (2009), curricula may refer to an international curriculum 

(SUPRA), a national curriculum (MACRO), a school/institute curriculum (MESO), or a 

learner curriculum (NANO). Further to these levels, curricula may be represented by three 

main layers, namely the intended, planned or prescribed curriculum, which is a 

framework/written policy of ideas that are framed by educational/theories and intentions of 

teaching/learning that specify the intentions of the curriculum (Khoza, 2015b). The second 

layer is the implemented, enacted, or practised curriculum, where teachers interpret the 

perceived proposed curriculum and the actual learning process. (Khoza, 2015b). The third 

layer is the attained, achieved or assessed curriculum, which refers to the learner’s 

perceived learning experience as measured by learning outcomes. 

 

Post-apartheid structural and curriculum changes were intended to ensure that racial 

groups denied or restricted access to education and training have equal access to 

education and training (South Africa, 2008a). Loyness (2016) notes that TVET colleges 

constitute the main institutions of training for artisans. Mpondomse (2016) point to the fact 

that the TVET system plays a role in solving the problem of unemployment, which 

contributes to the broader goal of socio- economic change. 
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Albashiry, Voogt and Pieters (2015) assert that there is no general understanding of the 

concept of curriculum. The TVET sector recognises curriculum concepts as the 

construction of structured theory, practice, and operational learning mechanisms (DoE, 

1998b; Agrawal, 2012, RSA, 2016; Terblanche & Bitzer, 2018). Its goal is to prepare 

students for specific or broader career by providing relevant industry knowledge and skills 

that will enhance employability (Wadekind, 2008; Terblanche, & Bitzer, 2018). 

 

These authors characterise the Government’s objectives as aiming to empower students 

with artisanal skills to contribute to the fragile South African economy. The media has made 

it abundantly clear that the South African economy is burdened with an oversupply of low-

level skills. The essential mechanism to address skills shortage and unemployment in 

South Africa is the TVET sector. However, Gamble (2006) has a different view, and argues 

that VET’s orientation towards preparing learners for the world of work demands a vital 

vocational element. Drawing from Basil Bernstein's (1999) work, she has argued that this 

has historically resulted in a narrow curriculum, focused on transmitting work skills at the 

expense of theoretical understanding. She further explains that knowledge must be given 

high priority in the vocational route in the general academic course. Nonetheless, 

knowledge also has to be linked to practical work experience in order to give the vocational 

pathway specificity. She has warned that the vocational route's promise leads to 

employability, and offering opportunities for further study would not be practicable 

(Gamble, 2006). 

 

When the government revitalised TVET colleges, challenges, such as the low production 

of artisans, high failure rate, and high attrition rate were never anticipated, which are 

factors that increasingly contribute to youth unemployment. Attrition refers to the dropout 

of the students in the college, due to different reasons. According to Rienks and Taylor 

(2009), attrition is defined as the practice of students departing the school due to 

institutional structures and procedures. Buthelezi (2018) confirms Gamble's (2006) 

warning by revealing that the NCV curriculum was rejected by industries, and potential 

employers of the college products. The introduction of the new curriculum was not popular, 

due to a lack of communication with industry (Buthelezi, 2018). Research conducted by 
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Zulu (2018), Klaus (2016), and Pillay and Ngcobo (2010) confirms that the dropout rate in 

the TVET colleges emanates from the fact that students are dissatisfied with the courses 

offered by the college. They are not effective in achieving their career goals. Moreover, 

they are unemployed. 

 

Statistics South Africa (Stats SA, 2018) has revealed that in the 2018, data shows that 

university graduates have the lowest unemployment rate in the country. In the first three 

months of 2018, 7.9% of graduates were unemployed. StatsSA classifies a graduate as 

someone who obtained a post-higher Diploma or honours from a traditional university or 

university of technology, Master’s, or doctoral degrees. By way of comparison, of people 

with a tertiary education, 15.6% were unemployed. These people attended TVET colleges 

or other tertiary institutions and received a Certificate Diploma (with or without a certificate 

of admission), or a higher diploma. Table 2.1 represents the unemployment rate by 

education level in South Africa (Quarter 1:2018).  

 

Table 2.1: Unemployment rate by education level in South Africa (Quarter 1:2018) 

  

Education level Unemployment rate 

Without Matric 31.1% 

With Matric 28.2% 

Other post school education 15.6% 

Graduate 7.9% 

  Source: Statistics South Africa’s Quarterly Labour Force Survey (Quarterly 1: 2018)  

 

 TVET institutions lack the skills to lead effective curriculum development practices, 

resulting in untargeted academic disciplines, and are burdened by out-dated curricula 

(Albashiry et al., 2015). Shakizah (2016) concurs that learning materials in TVET colleges 

are exhausted, and inadequate.  

 

The broader literature also shows that TVET curriculum development is placed at meso- 

and micro-college levels in order to promote flexibility and industrial responsiveness (Van 
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den Akker, 2003; Carl, 2009). However, the national authorities play a central role in 

providing educational policy development for TVET provision (Kessels, 1999; Marsh, 

2009). There are concerns that with the rise of service work at the macro-level 

internationally, where the traditional focus of intermediate vocational institutions on 

technical skills has decreasing relevance (Kraak, Petersen & Boka 2016). There are 

concerns that employment across the formal sector is declining, or lagging economic 

growth (Kraak, Petersen & Baka, 2016).  The TVET curriculum content must be kept 

relevant to the labour market's needs through regular research, review, and industry 

involvement supporting curriculum development (Clark & Winch, 2007; Kraak, Parterson 

& Boka, 2016).  

 

2.1.3 NCV and Mathematics curriculum 

 

The curriculum used to provide vocational education in South Africa is NCV, which 

combines generic skills with a job-specific orientation. The NCV curriculum has 17 fields 

of study over three years of full-time enrolment. It consists of vocational subjects designed 

for the occupation area and three fundamental subjects (Life orientation, English, 

Mathematics, and Mathematics Literacy). Students enter the world of work as artisans and 

technicians. There are three engineering streams: (1) Electrical Infrastructure and 

Construction (EIC); (2) Engineering and Related Design (ERD); and (3) Civil Engineering. 

The International Engineering Alliance recognised the qualification as the minimum 

standard of competence that a person must demonstrate in a particular field of practice in 

order to meet the standard of an engineering technician. Added to this is the importance 

of Mathematics and life-long learning (Amoo & Swart, 2018). 

 

The National Skills Development Strategy III (DHET, 2012) emphasises that the skills 

shortages that South Africa faces in the craftsmanship, skills, and expertise is hindering 

the development and growth of our economy. Critical areas of economic growth targeted 

in the National Development Plan (NDP) include establishing a competitive base of 

infrastructure, producing sufficient energy to support industry, and access to clean water. 
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The engineering field is placed at the core of the economic growth and foregrounds the 

NCV engineering programmes as crucial in supplying the artisans required. All NCV 

engineering courses have Mathematics as a compulsory subject that deals with 

measurements as a broader concept. It involves the application of measurement skills, 

and it features prominently in the mathematics curriculum. 

 

This qualification also provides vertical and horizontal articulation into higher education 

diplomas, and degrees offered at the University of Technology or traditional universities 

(Zinn, Raisch & Reimann, 2019). Buthelezi (2018) asserts that part of the government’s 

plan establishing TVET colleges was to reduce the burden on high education institutions. 

For this reason, the NCV programme is designed to enrol the small number of students 

who see a need and who can afford it (Buthelezi, 2018). This plan was unsuccessful as 

the NCV course composition did not meet university admission requirements. The NCV 

programme has one language compared to high school academic Grade 12, which 

includes two languages. Universities find this unacceptable. 

 

The official curriculum documents for NCV Mathematics are a subject guideline and 

assessment guideline (SAG). According to the DHET (2013), the formal curriculum 

document's content is the domain-specific declarative, procedural, tacit and situational 

knowledge targeted by the official curriculum document (DHET, 2013). The SAGs 

documents specify the learning outcomes. The curriculum also includes students with 

special needs. 

 

Legislation on TVET colleges, as advocated for by the DoE (1998a), indicates that the 

NCV Level 2 to Level 4 qualifications were introduced to address programmes that are 

inadequate and economically irrelevant, as well as low technical and cognitive abilities of 

TVET graduate. Unfortunately, such laws have not been consistent with all the vocational 

training programmes, and have not received universal industry support. In particular, to 

support the training of artisans (Terblanche & Britzer, 2018). Challenges facing the 

curriculum were never anticipated, such as a failure to achieve artisan development at an 

expected rate (Buthelezi, 2018). TVET college graduates ate unemployed, and very few 
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of these are entrepreneurs. The lack of employment is due to rejection of the NCV 

curriculum in industries that are potential employers of the TVET products. A new 

curriculum was not accepted due to lack of communication with the employment sector, 

ignorance of the new curriculum, and scepticism about the type of human capital it would 

bring, resulting in a loss of confidence in skills training (Buthelezi, 2018). The government's 

urgency to produce artisans is not compatible with the NCV programme, since it takes 

three years to complete, and there is a high failure rate. 

 

According to the DoE (2006), currently the NCV qualifications offered do not meet the 

curriculum goals set out in the FET ACT of 16 Papier (2009) focuses on the disappointing 

consequences and disastrous performance of NCV. In 2007, about 10% of NCV certificate 

was recorded, and the success rate remained low, as evidenced by a 14% throughput rate 

obtained in 2009 (DHET, 2012). The 2012-2016 pass rates increased, hovering between 

29% and 41% (Badenhorst & Radile, 2018). 

 

The study conducted by Papier (2009) revealed that the NCV EIC Programme from six 

colleges registered 849 students for L2 in 2008, out of which, 640 took the final 

examination, but only 68 passed and were certified. Amoo and Swart (2018) argue that 

the throughputs rate for NCV Mathematics is highly concerning for all certificates, where it 

has never exceeded 11 percent. Available data from White Paper for Post School 

Education (2013) indicate that the average certification rate for NCV is between 30% and 

50 percent. The more realistic approximation is that about 2% of students entering NCV at 

Level 2 graduate after three years, and only 10% graduate after six years. The low 

throughput rates are especially evident in engineering and IT-related programmes.  The 

average throughput rate in NCV courses in 2013 range from a dismal 0,6% in Civil 

Engineering, to 5% and 9% in Tourism. The national certification rate was 28% (DHET, 

White Paper for Post School Education, 2013). The low throughput rates result in a high 

cost per graduate. The annual student expenditure for NCV is approximately R27 000, so 

the cost per graduate is estimated at over R450 0000 (White paper, 2013).  
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The poor performance of students in Mathematics leads to poor performance in other 

subjects that involve calculations. If a student failed Mathematics in Level 2, they could not 

register for Mathematics L3. It can cost a student a full three more years to complete. This 

highlights the need for more research in the NCV Mathematics curriculum. 

 

2.1.4 Mathematics curriculum interpretation and implementation 

 

According to Bosman and Schulze (2018), Mathematics is the crucial subject necessary 

for economic development, particularly in developing countries. It is a subject that has 

become an important element in the development of science and technology (Noto, 

Pramuditya & Handayani, 2020). It is important to learn Mathematics, because it 

constitutes the foundation of all science fields. The importance of understanding 

Mathematics is to achieve meaningful learning. However, in South Africa, learners perform 

poorly in Mathematics, when benchmarked against their counterparts in other countries 

(Bosman & Schulze, 2018). South Africa’s low Mathematics performance is endemic, and 

can be considered a national disaster (Amoo & Swart, 2018). This perpetual predicament 

can emanate from the fact that misinterpreting the curriculum is possible since the 

curriculum is implemented using second language, where the intention of designers may 

not carry over. Curriculum documents come in English, which is the second language of 

most TVET lecturers. Makonye and Fakude (2016) have discovered that it is the use of 

English as a medium of instruction and assessment that makes it difficult for learners to 

understand the addition and subtraction of integers.   

 

The degree of correspondence between the actual curriculum and what happens during 

implementation will ultimately affect the curriculum received (Umigiraneza, Bansilal & 

North, 2018). According to Anderson and Elloumi (2008), there are three teaching 

approaches: a teacher-centred approach, which is suitable for presentation; a content 

approach, which is suitable for grading the content; and lastly, the learner-centred 

approach, which is suitable for contextualising learning. Certain studies (Kimani, Kara & 

Njagi, 2013; Tshabalala & Ncube, 2016) reveal that teachers use teaching methods that 
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are comfortable to them, like employing teacher-centred methods instead of a learner-

centred method. A learner-centred approach incorporates the three important components 

of learning outcomes, namely: intended, implemented, and attained outcomes (Khoza, 

2015b). The intended outcome is what is planned before learning begins, the implemented 

outcome refers to what occurs during learning, while the attained outcome entails what is 

observed from students and assessed after teaching (Paul, 2019).  

 

Fullan (2001) identifies three sequential phases for active curriculum development, 

namely: initiation; implementation; and adoption. After the new curriculum was introduced, 

politicians rushed to adopt it (Fullan, 2001). This naivety in implementation widen the gap 

between curriculum and implementation (Molapo & Pillay, 2018). A difference between 

policy formulation and policy implementation is caused by: firstly, government 

policymakers consulting with teachers' union representatives and not the teacher political 

leadership; and secondly, the involvement of general members within the union (Molapo 

& Pillay, 2018). 

 

Teachers alone are responsible for translating curriculum developers into practice, which 

means they have contacts with the classroom reality. Although teachers are the agents of 

change, the South African education system is highly bureaucratised. Bureaucracy acts 

as a means to organise and standardise the mission of teachers, thus, school bureaucracy 

is an effective control mechanism that guides the performance of teachers in ensuring 

order, rationality, accountability and stability in schools (Kean, Kannan & Piaw, 2018). The 

curriculum expert’s committee designs the curriculum ideas at a national level. These ideas 

are implemented across the nation by the teachers who are neither involved in, nor 

consulted during the design phase. 

 

Maphalala and Mpofu (2018) point to teachers as the curriculum drivers, who interact with 

the curriculum daily. Teachers can see what works and what does not work in a classroom 

situation when it comes to the outcomes. For this reason, they should be placed at the 

forefront of the curriculum transformation. Phaeton and Stears (2016) assert that teachers 

must know the curriculum requirements so as to implement the curriculum correctly, as 
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intended. In some instances, it has come to my attention that lecturers interpret curriculum 

through examination papers and textbooks and are reluctant to engage with curriculum 

documents. The disconnection between the intended and the attained curriculum may 

occur at the teacher's level, where the teachers' knowledge and pedagogy may result in 

an implemented curriculum that is vastly different from the planned curriculum (Molapo, 

Stearsand Dempster, 2012). 

 

Teaching and learning Mathematics should always be based on conceptual understanding 

above all else. (Mahlabela, Mahlobo, and Ndaba, 2018). Van de Walle, Karp and Bay-

Williams (2016) refer to understanding as the ability to think and act flexibly on a topic or 

concept. They refer to one of the hallmarks of mathematical knowledge as the ability of a 

student to justify why a given mathematical statement or answer is correct, or why a 

mathematical rule makes sense. Therefore, not only is language central to mathematical 

learning, but, he argues that understanding should be the main goal of all the mathematics 

we teach. Molapo et al. (2012) alludes to the fact that there is an abundance of research 

that demonstrates that learners may not be attaining the intended curriculum outcomes. 

 

The ratio of South African vocational college lectures who are not academically or 

professionally qualified to teach is one in five (i.e., at least three years’ full-time university 

tuition with an NQF grade of at least six or higher) (Zinn, Raisch & Reimann, 2019). The 

lecturers' interpretation of NCV Mathematics is under-researched at present. Statements 

about the underperformance of students in Mathematics raises questions, whether 

lecturers interpret the curriculum as planned. 

 

According to Ndlovu (2018), 4.8% of lecturers in the TVET sector are academically and 

vocationally qualified as schoolteachers, 33.1% are academically qualified college 

lecturers, 36.3% possess only an academic qualification, 20.6% possess no skills, and the 

remaining 5.2% are not considered statistically. A large number of teachers with various 

qualifications offer a wide range of content and pedagogical, psychological and 

pedagogical competencies that can be used in general, in relation to content, in addition 

to absent teachers (Zin et al., 2019)  
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The programmme attracts many students with different level of academic readiness that 

requires very different groups of students in the same class (DHET, 2012). The frustration 

of students and lecturers may be at a high level. For this reason, lecturers need to possess 

high standards of knowledge on content delivery methods. TVET classrooms often involve 

students at different educational levels, with mixed learning abilities (Buthelezi, 2018). For 

some students, the content is challenging to master. Grade Nine students are the most 

challenged due to a lack of foundational Mathematics. 

 

2.1.5 Implementing Mathematics curriculum during COVID 19 lockdown 

 

In South Africa, the first confirmed case of COVID 19 was recorded on 5 March 2020 and 

lockdown began on the 27th of March to mitigate the spread of the virus (Mhlanga and 

Moloi, 2020). The fear of the predicted rate at which the pandemic was to infect people 

motivated the South African Government to declare this pandemic a national state of 

disaster in terms of Disaster Management Act (South African Government, 2020). The 

lockdown interrupted teaching and learning with nationwide school closure, the majority 

lasting at least 10 weeks (Mhlanga & Moloi 2020). 

 

In response to the pandemic, governments around the world began to experiment with 

emergency remote teaching (ERT) (Chirinda, Ndlovu and Spangenberg, 2021). ERT is 

defined as a temporary shift of instructional delivery to an alternative delivery mode due to 

crisis conditions (Hodges, Moore, Lockee, Trust & Bond, 2020). It is different from ordinary 

online teaching and learning, in which virtual experiences and online instruction have been 

planned from the beginning (Hodges at al.,2020). ERT was also adopted to teach 

Mathematics at several countries including South Africa (Chirind, Ndlovu and 

Spangenberg, 2012). A study conducted by Aldon, Cusi, Schacht and Swidan (2020) 

reveals that demanding situations lead teachers to adapt teaching and to change their 

pedagogies. Teachers’ engagement in distance teaching may have cause them to forget 

mathematics tools and mathematics didactic approaches.  
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TVET colleges subsequently announced that the academic calendar would resume online. 

Online learning was introduced as a means of ensuring that education continues. This can 

be defined as instruction delivered on a digital device that is intended to support learning 

(Gumede and Badriparsad, 2020). Online teaching and learning platforms were anticipated 

to facilitate access to learning and expand access to knowledge. According to Mpungose 

(2020), only a few students had access to online learning platforms. This hindered their 

transition from contact learning to remote learning (Mpungose, 2020).  

  

The current pandemic has added a new layer of complexity and uncertainty to an already 

volatile and contested higher education sector, evidenced by protests on fees must fall 

(Motala & Menon, 2020). The situation has made an extraordinary demand on both 

lectures and students alike. Lecturers were required to adopt to new pedagogical concepts 

and modes of lecture delivery in which many have not been trained. Most of TVET lecturers 

and students did not have access to digital learning resources some lack the resilience 

and engagement to learn on their own. Lecturers had to try and supplement online learning 

by sending worksheets to students who do not have access to internet.  

 

Gumede and Badriparsad (2020) asserted that the pandemic has highlighted the 

devastating digital literacy divide in South Africa within higher education. Digital literacy is 

an essential skill that students and lecturers are required to both display, and utilise in 

order to view digital information across various digital technologies (Gumede and 

Badriparsad, 2020). 

 

The learning environment has had to change drastically in order to maintain the momentum 

of learning. Learning environment is learning programme that can be facilitated through 

contact lectures as well as online and blended learning (Khoza and Biyela; 2019). 

However, the need for social distancing has resulted in the elimination of contact activities 

that comprise the curriculum in the majority of South African TVET Colleges. 

 

Most lecturers experienced difficulties in providing equal instructions to students, lacking 

adequate time to do their job well. In some cases, some did not have access to their 
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teaching and learning materials that were still at campuses. COVID 19 has caused 

significant negative impact on higher education institutions, because the closure of 

colleges not only interrupts the teaching for students, but also coincides with many exams 

being postponed. 

 

Personally, it was an overwhelming experience creating new lessons in a way that I have 

never done before, trying to teach myself new ways to interact with my students and trying 

to make sure my own children are taken care of and completing their work with limited 

electronic devices, and unreliable network at home. I had family responsibilities that 

contributed to an imbalance in teaching and learning. Sometimes I had no electricity due 

to cable theft. A lack of real-time communication made it difficult to keep students 

motivated. So as to ensure teaching and learning take place in the midst of challenges I 

resorted to the use of WhatsApp as one of the platforms for teaching and learning.  

 

According to Maphalala, Khumalo, and Khumalo (2021) WhatsApp is a smartphone app 

initially developed for instant communication through message exchange. Statistics show 

that by mid-2018, WhatsApp users sent over 65 billion messages per day, with an average 

of 29 million messages per minutes (Maphalala, Khumalo & Khumalo 2021). One feature 

that has made WhatsApp useful among TVET lecturers and students it is the ability to 

create groups within the application, which allows for collaboration on tasks and 

communication. Members of the group can participate and engage in a discussion, 

teaching and learning occur in a relaxed environment and conveniently sharing and 

accessing information (Maphalala, Khumalo & Khumalo, 2021). However, Motaung and 

Dube (2020) in their study revealed that 70% of students reported that WhatsApp 

negatively affected them in their studies, the study indicated students committed 

grammatical errors when submitting their work. Another challenge was the need for 

smartphones and data, but most students preferred WhatsApp because they were familiar 

with it. Interacting with fellow lecturers I discovered that using WhatsApp was challenging, 

as most learners could not understand course expectations and struggled to stay 

motivated due to the lack of in-person interaction.  
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Tamrat and Teferra (2020) found that in Africa, only 24% of population have access to the 

internet, however, they note that the frequent electricity power cuts, high cost of data, and 

poor connectivity continues to define circumstance. Annamalai (2019) in the study 

conducted in Malaysia suggest that WhatApp may have pedagogical implications, where 

it could not be used to discuss intensive reading materials, but instead, can be used to 

convey the information concerning assignments and examination only.  

 

In the next section I discuss the framework of this study. 
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2.2 Part B: Framework 

2.2.1 Introduction  

 

This section presents the theoretical framework supporting this study and the analytical 

tools used. The aim is to explore how lecturers interpret and implement the NCV 

Mathematics curriculum at a TVET college. The research utilised Bernstein’s theory of 

knowledge as a theoretical framework, and Graven’s (2002b) analysis of original C2005 

GET curriculum for Mathematics as an analytical tool. I will discuss the rationale behind 

the chosen frameworks, and their relevance to the study. 

The theoretical framework is perceived as the most important part of research. It is like a 

microscope that a researcher uses to analyse the study at hand. Framework and theories 

assist in understanding the world, providing theories with which to understand research 

phenomena under close scrutiny (Paul, 2019). According to Grant & Osanloo (2016), and 

the DoE (2018), the theoretical framework refers to the structure that serves as the basis 

upon all knowledge is built (metaphorically and literally) for research studies, and serves 

as a structure and support for the rationale of research, the problem statement, the 

purpose, the significance, and the research questions.  

A researcher’s choice of framework is not random, but shows important personal beliefs 

and understanding about the type of knowledge, how knowledge exists (in the 

metaphysical sense) with respect to the observer, and the possible roles and tools that 

should be used to gather insight (Grant & Osanloo, 2016). 

 

2.2.2 Bernstein’s theoretical framework 

 

Bernstein’s theory has been used by different researchers in interpreting a variety of 

curricula. Several studies (see Singh, 2002; Mthethwa, 2013; Tapp, 2015; Machaba, 2017; 

Feje,Hylund & Wallin, 2019; Pirtheepal, 2019) have noted Bernstein’s framework as a 

useful tool in curriculum interpretation. Its relevance likewise comes to bear in this study. 
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2.2.3 Curriculum type 

 

The curriculum highlights what is considered to be reliable knowledge. These choices 

focus on selection (the curriculum content), sequencing, (what order), pacing (how much 

time), and evaluation (what is important for assessment) (Bernstein, 1972; 2000). He 

describes the curriculum in two different ways, namely: the collection type, and the 

integrated type. The former exists if the content is connected and isolated from one 

another, characterised by strong classification and strong framing. In this type, students 

must organise their preferred content groups to meet some assessment criteria. The latter 

exists if the content stands in precise relation to each other, and it has weak classification 

and weak framing. Bernstein’s theory reveals the subject areas, as well as school of 

knowledge, and everyday knowledge (Hoadley, 2006). 

 

2.2.4 Classification and framing 

 

Bernstein (2003) refers to classification according to the nature of the classification of 

content. For strict classification, the contents are well isolated from each other by strong 

boundaries. Weak classification reduces the isolation between content, because the 

boundaries between them are weak and blurry. Tapp (2015) asserts that Bernstein uses 

the concepts of classification and framing to analyse how decisions are made about what 

is considered reliable knowledge, how knowledge should be transferred, and how learners 

demonstrate knowledge acquisition.  

 

According to Bernstein (1971, 2003), classification is concerned with how boundaries 

drawn concerning the curriculum's content, between what was learned, and what was not. 

Framing concerns how you choose, teach, and evaluate what needs to be learned 

(Bernstein, 2003). Another description of framing and classification by Fejes, Nylund and 

Wallin (2019) states that framing refers to the method of education, that is, how 

relationships are established with a given classification. Framing meanwhile concerns 

control, the governing principles of communication, and broader learning. Strong 
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structures are expressed through clear and explicit rules and principles for teaching and 

practice in the classroom, whereas weak structures are expressed through implicit rules 

and principles of teaching, which reduce clarity about how teaching should be undertaken 

(Fejes, Nylund & Wallin, 2019). 

 

2.2.5 Realisation and recognition rules 

 

According to Bernstein, the concept of classification and framing yield to the concept of 

recognition and realisation rules. Recognition rules at the level of the teacher are how 

individuals recognise the specialty of their context. The recognition rule essentially enables 

the appropriate realisation of putting things together (Machaba, 2017).  The realisation rule 

determines how we put things together and make them public (Bernstein, 1996), and 

means that the teacher can produce a legitimate text in the required discourse (Machaba, 

2017).   

                                                       

The aim here is to explore the recognition and realisation rules acquired and reflected in 

the teaching and learning of NCV Mathematics by TVET lecturers study explores the kinds 

of Mathematics lecturers' recognition and realisation rules acquired and reflected in the 

teaching and learning of NCV Mathematics, drawing from the official curriculum document. 

This curriculum document projects what the State considers to be valuable knowledge and 

pedagogic practice, that is, what counts as valid mathematical knowledge and teaching 

approaches that will enhance this curriculum's principles. 

 

2.2.6 Pedagogy Model 

 

Lecturers are agents of change. To bring change in education requires knowledge, skills, 

and strategies. Lecturers have a significant impact on student learning. For this reason, it 

is imperative to have an understanding of how they use their knowledge. Bernstein (2000) 

defines pedagogical practices as those forms of communication (interactions) undertaken 

in acquiring pedagogical knowledge. Furthermore, he argues that forms of communication 
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entail a forms of control, which dictate the nature of the talk and kinds of space constructed 

for the pedagogical practice’s viability. 

 

Bernstein makes a distinction between weak classification and invisible pedagogy as a 

result of framing. What to learn is an implicit and visible methods of teaching – the result 

of a strong classification and framing makes expectations for learning explicit. Singh (2002) 

suggests that framing a curriculum must take into account both recognition and realisation 

rules. Recognition rules have to do with determining what is appropriate in a given context, 

while realisation rules have to do with acting appropriately on that knowledge. The 

formation of any practice sets specific ‘realisation rules’, that is, rules for how to create 

legitimate communication in a given context (Fejes, Nylund & Wllin, 2019). Realisation and 

recognition rules are important for lecturers when transforming the curriculum. Tapp (2015) 

notes that strong framing can help students to learn recognition rules. However, it does 

not necessarily help them learn realisation rules that will enable them to act appropriately.    

 

Pedagogic approaches need to help students acquire recognition and realisation rules by 

means of which to understand what they have to do, and how to approach doing it. This 

study explores the kinds of NCV Mathematics lecturers' recognition and realisation rules 

acquired in the teaching and learning of Mathematics. Drawing from the official curriculum 

documents, this document projects what the designers consider valuable knowledge and 

pedagogic practices that will enhance this curricula's principles. 

 

2.2.7 Analytical tool 

 

To analyse NCV Mathematics curriculum documents and the lecturer’s responses on how 

the curriculum is designed, I drew from Graven’s (2002) orientation to Mathematics 

knowledge evident within the curriculum. The orientations are as follows: 

Orientation 1: Mathematics for critical democratic citizenship, allowing learners to critique 

mathematical applications in various social, political, and economic contexts. 
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Orientation 2: Mathematics as relevant and applicable to the aspect of everyday life and 

local context. 

Orientation 3: Mathematics for inducting learners into what it means to be a 

mathematician, to think mathematically, and to view the world through a mathematical lens.  

Orientation 4: Mathematics involves conventions, skills, and algorithms to master to gain 

access to further studies.   

These orientations have been used by different researchers (Graven 2002; Parker 2006, 

2006b, Venkatakrishan & Graven, 2006; & Mthethwa 2013) to analyse the assessment 

standards of Mathematics and Mathematics Literacy FET curriculum. Mthethwa (2013) 

used them to analyse lecturers’ interpretations and implementations of the intended 

Mathematics Literacy. Hence, I find these a useful tool in analysing NCV Mathematics 

curriculum. 

2.2.8 Link between Bernstein’s theoretical framework and analytical tool 

 

Bernstein’s message system (curriculum, pedagogy and evaluation) provide a lens in 

interpreting lecturers’ pedagogy practice in a classroom setting. This lens pays 

attention to how lecturers unpack and present the Mathematics curriculum. Do they do 

this as “Mathematics for critical democratic citizenship, allowing learners to critique 

mathematical applications in various social, political and economic contexts” 

(Orientation 1), or as Orientation 2? If they unpack it according to these orientations, 

then how is the curriculum designed? Which orientation does it follow? Do lecturers 

adhere to the designer’s idea? Therefore, Bernstein’s framework and Graven’s (2002) 

orientation to Mathematics will answer the research questions, which are: (a) How is 

the design and structure of NCV Mathematics curriculum? And how do lecturers 

interpret and implement the NCV Mathematics curriculum? 
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2.3 Chapter summary 

 

The literature discussed in Part A identified the challenges faced by the TVET sector within 

the NCV Mathematics curriculum. It is evident that there is a vast body of research that 

needs to be done in the TVET sector. This will help the TVET community to make informed 

decisions in improving the state of the TVET sector, and enhance the production of good 

results in the NCV Mathematics. The vocational training system suffered from insufficient 

partnerships with businesses and industry, as a result of which, vocational schools lacked 

the facilities to meets employers’ skills requirements, and move young people to 

appropriate jobs (Powell & McGrath, 2013).  

The discussion in Part B concerned unfolding the theoretical framework and analytical tool 

in viewing of the NCV Mathematics curriculum document and the lecturers’ interpretation 

of the curriculum. The characteristics of the NCV Mathematics curriculum will be revealed 

by a further analysis of the document, which will be carried out in Chapter 5.  
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CHAPTER THREE 

3. RESEARCH DESIGN AND METHODOLOGY 

3.1 Introduction 

 

Every research method is designed to explore specific research questions and here, 

attempts to appeal to a post-positivist approach that challenges traditional belief about 

absolute truth (William, 2007). Research methodology explains the approach and 

paradigms employed, and it is through the methodology that readers can understand the 

study. According to McGregor (2002), the research methodology is collecting and 

processing data within the framework of the research process. This chapter presents and 

discusses the methodological approach used in this study, that is: the paradigm adopted, 

the research design, research strategy, data collection methods, procedures and 

processes followed during the study stages. The chapter also discusses the sample and 

sampling procedures, as well as aspects of trustworthiness, credibility, conformability, and 

triangulation.  

 

3.2 Research design 

 

Research design determines how research is conducted, how the data is collected from 

the participants, and analyse data to answer the research questions. Betram and 

Christiansen (2014) state that a research design exists as a schema of how I will collect 

and analyse the data described in order to answer the research questions. The plan for 

this study will be discussed under data collection. 
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3.2.1 Case study 

 

The primary research function of the research is to discover lecturers’ interpretation and 

implementation of the curriculum. For this reason, a case study constitutes the best 

research design. Cresswell (2003) defines case study as an in-depth exploration of a 

programme, event, activity, and process of one or more individuals. Cresswell (1998) is of 

the view that the structure of the case study ought to include issues, context, and the 

lessons learned. This study is a single case study of one college, and subcases of three 

campuses within the college. The case study was selected as the most appropriate 

strategy for answering the research question, while anticipating obtaining rich data on how 

lecturers interpret and implement the NCV Mathematics curriculum. Yazan (2015) 

suggests that the case study is a practical inquiry that research the how or why questions 

concerning the phenomenon of interest. Yazan also argues that a case study is best 

defined as an analysis of complex issues in its real-life context. It aims to analyse features 

of a larger and similar phenomenon. Thus, the case study method is correctly understood 

as a way of defining cases. The data collection for case studies is extensive, and is based 

on a variety of sources, such as direct observation or observation of participants, 

interviews, archival records or documents, articles, and audio-visual materials (Williams, 

2007). Hence, this study adopted document analysis and semi-structured interviews. 

 

3.3 Research approach 

 

A qualitative research approach is relevant to this study, because I aim to understand, how 

and under what circumstances behaviour comes into being. Each act, word, and gesture 

is significant in the qualitative researcher (Bogdon & Biklen, 2007). Also, McGuirk and 

O'Neill (2016) assert that qualitative study also aims to understand how people perceive 

events, places, and processes in different ways as part of a changing reality. 
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3.4 Qualitative approach 

 

This study employed an approach which is qualitative in nature, and which is scrutinised 

through qualitative methods. A qualitative approach is preferred in this study, because it 

provides an understanding of a situation as it takes place. A qualitative researcher is 

interested in naturally unfolding situations and unique personal perspectives, using an 

inductive approach to analysis and acknowledges the role of researcher subjectivity 

(Fraenkel & Wallen, 1993). Qualitative methodologies can be used as tools for improving 

our comprehension of teaching and learning, because they seek illumination, 

understanding of individual participants including their opinions, perspective, and attitudes, 

and extrapolation to similar situations (Zuga 1994; Hoepfl, 1997 and Hassaji, 2015).  

 

3.5 Research paradigm  

 

The proposed study uses a qualitative approach, where an interpretive process is 

appropriate. Interpretivist researchers believe that people strive to understand their world, 

and develop personal meaning for their experiences (Cohen, Manion & Morrison, 2011). 

This paradigm will serve the purpose of exploring the virtual platform for the participants' 

world and their involvement, interpretation and experiences. The interpretive paradigm 

allowed me to understand how TVET college lecturers interpret the curriculum. It is 

essential to understanding what interpretations they give the curriculum, or in turn add or 

subtract to/from the curriculum, and why. Cohen et al. (2009) state that an interpretive 

paradigm aims to understand different human experiences. Therefore, this study must gain 

knowledge on TVET college lecturers' interpretation of the intended NCV Mathematics 

curriculum so as to attach meanings to the world in which they live. 
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3.6 Sampling and sampling procedure 

 

A research study requires a specific group of people to be participants. This study is 

conducted in KwaZulu-Natal, around Durban. The targeted college has eight campuses 

scattered across the eThekwini Municipality. For the purpose and convenience of this 

study, three campuses were selected. According to Nzimande (2019), for qualitative 

research, it is not easy to use the entire population as a research sample to obtain the 

necessary information, and the major cause of such difficulties may be the financial cost 

and the availability of the participants involved. 

 

Maree (2007) describes the aim of sampling a small or manageable number of study 

participants. Since the study did not aim to generate results that will be used to create 

generalisation about the entire population, six NCV Mathematics lecturers were selected, 

and five of them participated. For this reason, convenience and purposive sampling were 

adopted. Convenience and purposive sampling are strategies used by a researcher to 

select a sample that will meet his or her criteria (Etikan, Musa & Alkassim, 2016). In a 

convenience sampling, members of a targeted population meet specific practical criteria. 

The criteria can include: accessibility; availability; and willingness to participate in the 

study. 

 

3.7 Data collection methods 

 

Data collection methods are an important part of any research project as they are the core 

of its success. In this study, the data collection methods include document analysis and 

semi-structured interviews.  
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3.7.1 Document analysis 

 

Curriculum document analysis was carried out so as to determine what should be taught 

in NCV Mathematics classroom, and how it should be taught. I have looked at the 

curriculum document with a critical eye and cautioned forming the meaning of the 

documents, and their role in the study.   

 

The documents analysed were subject’s guidelines Level 2, Level 3 and Level 4, with 

eleven and fourteen pages, respectively. Assessment guidelines Level 2 have twenty 

pages; Level 3 twenty-four and Level 4 twenty-six pages. The aim was to closely scrutinise 

the hints in the curriculum regarding the implementation, and the way in which lecturers 

interpret those hints.  

 

A number of researchers have embarked on document analysis (see for example Gagel, 

1997; Merriam, 1988; Hansen, 1995 and Connell, Lynch & Wering, 2001). Document 

review is a procedure for verifying or evaluating documents whether are a soft or hard copy 

(Bowen, 2009). The systematic procedures include retrieval, selection, evaluation 

(understanding) and synthesis of data contained in documents (Bowen, 2009).  

 

Document analysis is a methodological method of studying documents, in which data must 

be analysed and interpreted to gain understanding, and develop practical knowledge. The 

practice of scrutinising and analysing documents to provide direction, understanding and 

meaning for the development of empirical knowledge (Corbin & Strauss, 2008; Rapley, 

2007). 

 

3.7.2 Semi-structured interviews 

 

In qualitative research, semi-structured interviews are important in a sense that they allow 

researchers to explore different viewpoints and to gather different people’s experience 

(Flick, Von Kardoff & Steinke, 2004). They consider the meaning of experiences and the 
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reality and meaning of those experiences can be informed by discourses, assumptions, or 

ideas that exist in a wider range of society (Braun & Clarke, 2006). 

 

A semi-structured interview schedule was used to bring up topics where participants could 

respond in their own way and discuss issues of concern regarding the curriculum. The 

interviews address questions about participants’ understanding of the curriculum, their 

views about the purpose of the curriculum and the challenges they encounter implementing 

it. 

 

Due to the pandemic, semi-structured interviews were held online via Zoom. The semi-

structured interviews were treated as an enquiry; they were open and flexible, allowing 

lecturers the space to explore and deliberate on their own understanding of how the 

curriculum is and how they implement it. 

 

Lecturers had an opportunity to reflect on their teaching when answering the semi-

structured interviews. Ndlandla (2017) explains that I ask the participant a sequence of 

predetermined open-ended questions in a semi-structured interview. Open-ended 

questions keep the ball rolling, and they make interviewees answer questions freely. 

Consequently, semi-structured interviews provide rich information that helps understand 

the phenomenon as perceived by the participants (Ndlandla, 2017). All semi-structured 

interviews were recorded and transcribed verbatim. Document analysis and semi-

structured interviews triangulated the data. Triangulation use two or more data collection 

methods in the research of human behaviour (Cohen & Manion, 1994). 

 

The following table shows the alignment between the research questions and data 

collection. 
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Table 3.1 Alignment between the research questions and data collection 

Research questions Data collection methods 

How is the design and structure of NCV Mathematics 

curriculum? 

Document analysis 

How do lecturers interpret and implement NCV 

Mathematics curriculum? 

Semi-structured interviews 

 

3.8 Data analysis process 

 

Raw data cannot help the reader to understand the case in question and how the 

participants see it. Such data needs to be analysed to gather insight. Data analysis can 

reduce large and complex data to make it more understandable (Kawulich, 2004). 

LeCompte (2000) opines that analysis is the process a researcher uses to reduce and 

interpret data into history. The purpose of qualitative data analysis is to define categories, 

relationships, and assumptions that provide participants with a general worldview and, in 

particular, information about a topic (Basit, 2003). 

The scholars (Spiggle, 1994; and Ngulube, 2015) agree that qualitative data analysis deals 

with transforming raw data so that it can be interpreted and presents an underlying 

meaning. Data was analysed using the following process adapted from Creswell and 

Creswell (2017): 

 Generate data: Document analysis and semi-structured interviews generated data. 

 Analyse and Transcribe data: I analyse curriculum documents and transcribe semi-

structured interviews.  

 Read data: Interviews were thoroughly read to obtain general sense of the received 

data. 

 Coded data: I identified segments of the text and assign codes to them. 
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 Identify Themes: I identify themes that emerged from the data and used lecturers' 

responses quotes in the report and introduce the analytical tools for document 

analysis-orientations. 

 

3.9 Ethical considerations 

 

Ethics plays a vital role in research, since these involves humans. Ethical committees in 

the institutions make it obligatory that participant’s right are protected from any abuse.  

According to Du Plooy et al. (2014), ethics refers to the degree of morality and honesty of 

research based on professional ethics. Researchers (Crewell, 2009; Allmark, 2002 & Du 

Plooy, 2014) have agreed that research ethics refers to the moral act guided by principles 

and acknowledgment of people’s rights. 

 

After receiving permission from the College Rector (gatekeeper) and before meeting the 

participants to conduct research, I applied for ethical clearance from the UKZN Human 

Social Science Research Committee (UHSSRC). When the ethical clearance letter was 

issued, I asked the identified participants to discuss ethical matters. Participants were sent 

emails and WhatsApp invitations to participate in the study. Participating lecturers were 

informed accordingly about what the study entailed. Participants were given assurance of 

their anonymity, the right to withdraw, and what kind of information is required. Participants 

were emailed consent letters, and they all append their initials since they did not have 

electronic signatures. 

 

According to Walford (2005), anonymity refers specifically to not including the real names 

of participants or research site, and excluding information that can make the participants 

or research site identifiable. In this study, I used Walford’s (2005) definition of anonymity, 

where the names of the participants and research site are not included, and no information 

about an individual or research identifies that person or research site (Walford, 2005). To 

protect the privacy of participants, I have used pseudonyms instead of real names.  
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3.10.1Trustworthiness 

 

The value of a research study is enhanced by its trustworthiness. Amankwaa (2016) 

asserts that all research must be true, stable, and neutral, in order to be deliberated 

valuable. Furthermore, the result of establishing rigour or trustworthiness for each method 

of research requires a different approach. Strategies such as credibility, transferability, and 

confirmability can be followed, ensuring trustworthiness (Shenton, 2004). Trustworthiness 

of this study is confirmed by credibility. Statistics Solution (2019) view credibility as the 

most important aspect of trustworthiness, because it involves clearly linking the research 

findings to reality in order to prove them to be true. 

 

3.10.2 Credibility  

 

In terms of credibility, researchers want to show that they have provided an accurate 

picture of the phenomenon under investigation (Shenton, 2004). Techniques 

for establishing credibility are long-term interaction, continuous observation, triangulation, 

briefing with peers, analysis of negative cases, adequacy of references, and participant 

validation (Amankwaa, 2016). This study adopted triangulation by analysing the curriculum 

document and conducting semi-structured interviews. In the semi-structured interviews, 

lecturers had a chance to look back on their daily teaching as a whole. The detailed 

descriptive interpretation of the curriculum gave the researcher the true value of the 

information about their lived experience. The interviews took 30-45 minutes, as Du Plooy, 

Davis, and Bezuidenhout (2014) suggest that the more time you spend with potential 

participants, the greater your understanding of their situation and the greater your 

confidence in the information and results gathered. 
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3.10.3 Triangulation 

 

Cohen, Manion and Morrison (2002) allude to the fact that when we study human 

behaviour and use more than one data collection method, we are triangulating the data. 

Triangulation refers to a process of qualitative cross-validation (Wiersma, 2002). Denzin 

(2017) understands triangulation as a strategy to confirm four different forms: triangulation 

of theories (approach data with different point of views); investigator triangulation (used to 

offset the subjective effect of an individual); methodological triangulation (using the same 

method on different occasions or different approaches on the same object of study); and 

triangulation of data (incorporating data from different places). 

 

In accordance with Cohen et al. (2002), as well as Wiersman and Denzin (2017), the study 

employed data triangulation. Document analysis and semi-structured interviews were used 

to determine what lecturers should do (document analysis), say they do (semi-structured 

interviews), and thus support methodological triangulation. Fusch, Fusch and Ness (2018); 

Mohajana (2017) and Gunawan (2015) agree that triangulation promotes validity and 

reliability (hence trustworthiness) of data and results in qualitative research, thereby 

mitigating the participants’ and my biases. By triangulation, I strive to present evidence 

that breeds credibility (Eirsner, 1991). Triangulation helps the researcher defend against 

accusations that research findings are mere artefacts of one method, one source, or one 

researcher bias. 

 

3.10.4 Confirmability 

 

In establishing confirmability, Lincoln & Guba (1985) have suggested confirmability audit, 

audit trial, triangulation, and reflexivity. Ensuring confirmability, the study adapted 

triangulation. Confirmability is concerned with the affirmation as to whether the findings 
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reflect the experiences and ideas of the participants, and furthermore, provides assurance 

that the position of the researcher has no undue influence to the findings (Shenton, 2004). 

 

In supporting confirmability, I provided the participants the same set of interview questions. 

All recorded interviews were transcribed verbatim. Participants confirmed the transcripts 

as true reflection of their responses. I admit situations that are considered prejudicial, that 

can affect the data. I tried not to use my power as a researcher to manipulate data or 

affects results. 

 

Bertram and Christiansen (2014), as well as Marshall and Rossman (2006) are of the view 

that it is normal for a research project to have limitations and challenges, regardless of the 

research methodology and approach adopted. At the time of data generation, the country 

faced a hard lock down. As noted, in South Africa, this meant that the government enforced 

a national quarantine, which meant the complete closure of all schools, including TVET 

colleges and universities (Mhlanga & Moloi, 2020).  

 

The UHSSRC had advised that no field work be conducted due to COVID 19. 

Consequently, it was necessary to cancel class observations, which was limiting the data 

collection. Instead, data was collected using document analysis and semi-structured 

interviews, which were held online. The initial plan was to have six participants, but due to 

network instability, one participant could not be reached. Participants complained about 

not having data, since the semi-structure interviews were online. I was required to buy data 

for all the participants, where conducting semi-structure interviews online prolonged the 

time frame for the interviews and the study.  

 

3. 12 Chapter summary 

 

This chapter contemplated the research methodology, which explains the research 

paradigm, research design, research approach, research strategy, sample and sampling 

procedures, data collection methods, data analysis process, ethical consideration 
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trustworthiness, credibility, triangulation, confirmability, and lastly limitations and 

challenges.  The methods mentioned indicated how the study intends to achieve research 

objective, which is to explorer lecturers’ interpretation and implementation of the intended 

NCV Mathematics curriculum. The methods used also highlighted how the research 

question is going to be answered. The next chapter discusses and represents the findings 

obtained from data analysis. 
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CHAPTER FOUR 

4. DATA PRESENTATION, ANALYSIS AND FINDINGS 

 

4.1 Introduction 

 

This chapter discusses data analysis and the themes emerging from the data. The data 

will be organised into two parts. Part A presents the findings the analysis of the document 

and Part B will present analysis of the data collected through the semi-structured 

interviews. To engage in the critical questions, the structure of the intended curriculum as 

stated in the curriculum document is analysed.  

The importance of analysing the curriculum document is as follows: (i) the first research 

question explores the structure of the NCV Mathematics curriculum. For this reason, it is 

of utmost importance to analyse the planned curriculum; and it helps to understand the 

whole design of the curriculum; (ii) data collected through semi-structured interviews will 

answer the second research question. It relates to understanding how lecturers interpret 

the intended curriculum, in terms of whether they deviate from the curriculum or adhere to 

it.  

The concepts of Bernstein’s theory of classification and framing provide a useful 

explanation, analysis of the documentation of the curriculum, and teaching practices of 

teachers when describing key issues in the curriculum. Through the lecturers’ 

interpretation, the Bernstein’s theory of classification and framing allows I to comprehend 

how strong or weak the design and the implementation of the curriculum. 
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4.2. Part A: Analysis of the design and structure of the NCV Mathematics 

curriculum 

 

The purpose of analysing the design and structure of the NCV Mathematics is to answer 

the first research question.  

 

How is the design and structure of NCV Mathematics curriculum? 

 

The curriculum document from Level 2 to Level 4 comprises six objectives. The objectives 

provide a broader description of what learners will be able to do. Implicit in the objectives 

are the aims with regards to teaching methods. Aims are not specified for each level. It is 

up to the lecturers to interpret and think of the best way to implement the curriculum. 

Teaching methods are not explicitly stated but are implicit in the curriculum, and lectures 

are expected to define them in the study of curriculum document. 

Observations and concerns regarding the NCV Mathematics curriculum do not specify the 

particular focus, specifically on the vocational stream or academic stream. It is intended 

for students who wish to study mathematics, or enrol in courses that require mathematics. 

The table below presents an overview of the curriculum design from L2 to L4. It describes 

the document in relation to the theoretical framework. The description speaks to the first 

critical question: How is the NCV Mathematics curriculum designed? 
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Table 4.1: Overview of NCV Mathematics curriculum documents 

1. Subject guidelines  

NCV Mathematics 

documents 

Pages Description Comments concerning 

framework 

NCV Mathematics L2 

NCV Mathematics L3 

NCV Mathematics L4 

11 

14 

14 

Subject guidelines 

document. The first page 

has the following headings: 

A. definition of 

Mathematics. B. 

Importance of Mathematics 

as a Fundamental subject? 

C. Learning Outcomes link 

with the Critical and 

Developmental Outcomes? 

D. Factors contribute to 

achieving the Learning 

Outcomes. 

This document 

represents what is 

considered as valid 

knowledge in message 

system curriculum. 

  

 

1. Assessment guideline 

NCV Mathematics 

documents 

Pages Description Comments concerning 

framework 
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NCV Mathematics L2 

NCV Mathematics L3 

NCV Mathematics L4 

20 

24 

26 

Assessment guideline has 

three sections: Section A: 

“the purpose of the subject 

assessment guideline” 

Section B: Assessment in 

the NCV 

Section C: Assessment in 

Mathematics 

This document deals 

with what the learner 

considers to be 

realisation of useful 

knowledge. 

 

The above table shows the overview of the curriculum documents to paint a picture of what 

the document looks like. To continue with the analysis and the attempt to answer the first 

research question: How is the NCV Mathematics curriculum designed? I looked at the 

definition of the NCV Mathematics curriculum as stated in the curriculum document in 

terms of Bernstein’s terms of classification. 

 

NCV Mathematics subject guidelines NQF L2-L4 have extracted Mathematics definition 

from Reader’s Digest Oxford Complete Word finder and defined it as follows: “Mathematics 

is the abstract science of number, quantity, and space studied in its own right” (DHET, 

2013: 1).  

This definition implies that Mathematics has a unique language and symbolism different 

from daily life. It enables lecturers to understand that the content of mathematics they are 

teaching, and prepares students to further mathematically orientated studies. It then 

suggests that lecturers “should use the correct mathematical language, symbols and 

notations when teaching mathematics, thereby enhancing the conceptual understanding 

of Mathematics. Using Bernstein's terms, that is to apply realisation and recognition rule. 

 

The type of curriculum known as performance curriculum is the plan of teaching that is 

guided by professional reasoning, where the subject content is prescribed to drive the 

structured system of this curriculum (Makumane & Khoza, 2018). Another type of 

curriculum known as competence curriculum is driven by the achievement of learning 
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outcomes and those learning outcomes are driven by social reasoning, this type of 

curriculum aims to promote social skills (Khoza, 2018). 

The definition in the curriculum document is stated as follows: 

 

 NCV Mathematics enables creative and logical reasoning about problems in the 

physical and social worlds and Mathematics itself. Through mathematical problem-

solving, students can understand the world and use that understanding in their daily 

lives. Knowledge in the mathematical sciences is constructed through the 

establishment of descriptive, numerical and symbolic relationships. The Subject 

Outcomes and Assessment Standards for Mathematics are designed to allow all 

students to become citizens who will be able to deal with Mathematics confidently 

and when it affects their daily lives, their community, and the world in general 

(DHET, 2013: 1). 

 

 The above description of NCV Mathematics includes competence curriculum 

characteristics, as it promotes social skills. The definition of NCV Mathematics is a 

combination of competence and performance curriculum. According to Makumane and 

Khoza (2020), a combination of competence and performance curriculum results in a 

pragmatic curriculum, which is driven by a teachers’ personal reasoning. 

According to Graven and Vankatakrishnan (2007), the definition of such nature explains 

three critical elements of Mathematics. The content (that is the Mathematics); the “context” 

(that has to do with solving everyday life problems) and the abilities and behaviours of a 

person with an aptitude for mathematics (analysing and problem solving skills). What is 

vague is that these three factors must evolve together. A weak classification is described 

by moving between content and context. An ambiguous indication is that permeate all 

content means a weak frame. So it follows the invisible training that comes from the weak 

classification. 
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4.2.1 Mixed classification and framing 

 

The definition of NCV Mathematics involves two different concepts, based on different 

classifications, used specifically in reference to mathematical knowledge. On the other 

hand, it is defined as a subject that can develop weakly classified skills and competences. 

It enables students to be responsible people, who can solve problems in their social world 

and manage life in general. Here, the curriculum is given a weak classification and framing. 

This is an indication that there is a possibility of a range of different interpretations of the 

curriculum.  

 

4.2.2 Aims of NCV Mathematics 

 

Hyland, Kennedy and Ryan (2009) and Khoza (2015b) assert that aims, objectives, and 

outcomes are all perceived as teaching goals. Teacher’s intentions can be both indicated 

by aims, which are long-term goals; and objectives, which refer to short-term goals (Khoza, 

2016). The different level of complexity can be reflected by constructing outcomes with 

measurable keywords (Khoza, 2016). According to Carl (2009), aims are also used to 

convey a message from a macro-level to a micro-level to provide guidance for teachers 

and those who will implement the curriculum. Aims or goals provide guidance on 

approaches to curriculum delivery, which may be competence or performance-oriented, or 

mixture of both (Nzimande, 2019).  

A competence curriculum, which is also known as an integrated/horizontal curriculum, is 

inclined to opinions, routines, or general knowledge and oral conversation. In this type of 

curriculum, knowledge is mainly generated horizontally, from simple sources or known 

regions (Khoza, 2016). In the competence curriculum, subjects are combined to form a 

learning area. For example, in South Africa, during the time of the competence curriculum 

from 1997-2012 (Curriculum 2005-C2005, Revised National Curriculum Statement-RNCS, 
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National Curriculum Statement-NCS) Mathematics, Physical Science and Technology 

were combined into a single learning area (Khoza, 2016). 

erformance curriculum, also known as collection/vertical curriculum, is a professional 

(discipline/content) vision (rationale/reason) that puts a discipline or profession at the 

centre of teaching/learning environment (Khoza, 2016). Cognitive domains are more 

empowered than others in performance curriculum, and are used to assimilate specific 

content to determine whether students will success in specific domains (Bernstein, 1999). 

In a performance curriculum, each subject or discipline is independent, and has its set of 

expressions (concept, theories, language, culture and ideologies, and knowledge) (Khoza, 

2016). 

The NCV Mathematics (NQF Level 2-4) equips students with the following skills: 

i. to be able to communicate properly, describe graphs, symbols, tables and 

diagrams; 

ii. to apply mathematical processes to recognise, pose and solve problems in a 

creative way; 

iii. to construct, interpret, and manage real-world behaviour and apply mathematical 

knowledge that shows accountability and compassion to social issues 

iv. to collaborate as a team and group to improve mathematical understanding; and 

v. to take a responsible approach to quantitative argumentation on local, national, and 

global issues. 

According to Bernstein (1999), Hoadley and Jansen (2013), the outcome approach used 

to deliver content focuses more on what the student needs to know, understand, achieve 

and become then what the teachers expect. In the South African context, outcomes are 

classified into subject outcomes (SO), and learning outcomes (LO), both of which are 

product goal-oriented (Nzimande, 2019). In addition, the critical cross-field outcomes 

(CCFO) and the critical development outcomes (CDO) are process goal oriented 

(Nzimande, 2019). According to Khoza (2016), in South Africa, competence curriculum 

was driven by specified outcomes that were divided into critical outcomes and 
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developmental and learning outcomes. The achievement of observable/measurable 

outcomes is a major practice in competence curriculum (Khoza, 2016). 

 

4.2.3 Critical Cross-field Outcomes and Developmental outcomes of NCV Mathematics 

1. Use critical and creative thinking to identify, solve, and make decisions. 

2. Think critically and be able to evaluate information. 

3. Effective communication using mathematical symbols, visuals, and verbal skills in 

a variety of modes. 

4. Understand that problem-solving context do not exist in isolation and show and 

understanding of the world as a set of interconnected systems. 

5. Look back and understand different strategies to learn more effectively. 

Below, the NCV Mathematics DHET's definition is analysed using Graven's (2002b) 

analysis of the original C2005 GET curriculum for Mathematics, in which she identified four 

different orientations to Mathematics: 

Orientation 1: Mathematics for critical democratic citizenship, allowing learners to critique 

mathematical applications in various social, political, and economic contexts. 

Orientation 2: Mathematics as relevant and applicable to the aspect of everyday life and 

local context. 

Orientation 3: Mathematics for inducting learners into what it means to be a 

mathematician, to think mathematically and view the world through a mathematical lens.  

Orientation 4: Mathematics involves conventions, skills, and algorithms to master to gain 

access to further studies.  

Table 4.2: NCV Mathematics orientation 

NCV Mathematics Aspect Orientation Emphasized 
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Be able to communicate properly using 

description in words, graphs, symbols, 

tables and diagrams. 

 

First orientation with some relations to 

second orientation. 

Use mathematical procedures to 

recognise, pose and solve problems in a 

creative way. 

 

First orientation with some relations to 

third orientation. 

Construct, interpret, and manage real-

world behaviour in significant 

mathematical ways that shows 

responsibility and compassion to 

personal and broader social issues. 

Third orientation with some relations to 

firs orientation. 

Collaborate as a team and group to 

improve mathematical understanding. 

 

First orientation with some relations to 

third orientation. 

Collect, analyse and organise   

quantitative data to evaluate and 

comment on conclusions. 

First orientation with some relations to 

third orientation.  

Responsible approach to quantitative 

argumentation on local, national and 

global issues. 

 

Second orientation with some relations 

first orientation.  

 

The above table shows the analysis of NCV Mathematics definition presented in the 

curriculum document. The analysis is done using Graven's (2002b) analysis of the original 

C2005 GET curriculum for Mathematics. The aim is to answer the first research question: 

How is the NCV Mathematics curriculum designed?   



53 

 

The definition corresponds with Orientation 1 and Orientation 3, Orientation 2 is less 

covered, and Orientation 4 is not covered. Therefore, NCV Mathematics is a structure of 

applied mathematics, including problem-solving and mathematical modelling within 

various contexts, including real life. It is also describing NCV Mathematics as a practice 

and systematic way of thinking about viewing and structuring the world and communicating 

in the world. 

Table 4.3 below provides further analysis of the NCV Mathematics in terms of Basil 

Bernstein's (1982, 1996) Models. 

Table 4.3: NCV Mathematics in Bernstein’s terms 

Basil Bernstein’s notion NCV Mathematics 

Type of Curriculum  

Combination of collection and integration 

curriculum type 

 collection type (exists when the  

contents are  restricted and separated  

from each other) and the integrated 

curriculum type, exists where the 

contents are open to each other  

(Bernstein,1972) 

Since NCV Mathematics is orientated 

around Orientation 1, 3, and some 

relationship with Orientation 2, it follows 

an integrated curriculum type. 

Pedagogy model 

Bernstein (1996) describes two models: 

the competence model and the 

performance model. Competence models 

are linked in a learner-centric way, 

focusing on what the learner knows and 

can do at the end of the course (Taylor, 

1999). Performance model concentrate 

on the content and texts. 

NCV Mathematics determined learning 

outcomes that the learner would achieve 

at the end of the learning process. 

Therefore, if facilitates a learner-centred 

approach that follows OBE. According to 

the DoE (2003:3), OBE forms the 

foundation of the curriculum in South 

Africa. It strives to ensure that all 

students achieve their maximum learning 
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4.3 Curriculum document review 

 

In the review of the curriculum document, below is the further analysis of three aspects of 

NCV Mathematics, which forms the basis for analysing whether lecturers are in par with 

the curriculum or they deviate. These aspects are the design, content, and context of the 

curriculum. The aspects are discussed in the sections that follow.  

4.3.1 Curriculum design 

 

The definition and aims of the NCV Mathematics shows that the curriculum is poorly 

classified. However, this is not exactly in line with other parts of the curriculum, such as 

Subject Outcome (SO) and Learning Outcomes (LO). NCV Mathematics curriculum for 

levels 2-4 is structured into five topics. The SAGS documents (Subject and Assessment 

 abilities. NCV Mathematics curriculum 

thus follows a competence model. 

Classification 

 Classification is strong (where 

boundaries are explicit, and categories 

are insulated from one another), or weak 

(where there is integration or where the 

boundary is weak or blurred). 

Integrated-type of the curriculum is 

weakly classified. 

Framing 

Framing is about who has a control 

(Bernstein, 1996). Bernstein (1971) 

defines framing as the level at which 

teachers and students control selection, 

ordering, and pacing. 

Characteristics of an integrated type of 

the curriculum are weak classification 

and weak framing. 
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Guidelines), which are the curriculum documents, provided an overview of topics to make 

the vertical curriculum more understandable. Vertical curriculum refers to the combination 

of topics and issues that will be taught in the same subject area during the current and 

later years in schools. (Shulman, 1986, p.10). Umigiraneza, Bansilal and North (2018) 

opine that “in Mathematics, teachers who pay attention to the arrangement and order of 

concepts in a vertical curriculum will gain a deeper understanding of several important 

concepts underlying the concepts Mathematics. A significant idea in mathematics can refer 

to a comprehensive concept that brings together many small ideas that can be explored in 

early grades (Umigiraneza, Bansilal & North, 2018). 

However, a horizontal curriculum links the subjects in the school curriculum. It includes 

knowledge of the teachers regarding how they associate the content of a lesson to a topic 

or problem discussed concurrently in another lesson (Shulman, 1986, p.10). Therefore, 

the horizontal alignment of curriculum is a way of exchanging ideas in Mathematics. Using 

horizontal curriculum helps students clarify how skills acquired in one area of mathematics 

are structured in different ways, or at least can be shared information (Umigiraneza, 

Bansilal & North, 2018).  

Table 4.4: NCV Mathematics Topics 

Level Topics 

NCV Level 2 1: Numbers 

2: Functions and Algebra 

1.1 Functions 

1.2 Algebra 

3: Space, Shape, and Measurements 

    3.1 Geometry 

    3.2 Trigonometry 

 4: Data Handling 

 5: Financial Mathematics 

 

NCV Level 3 1: Complex Numbers 
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2: Functions and Algebra 

  2.1 Functions 

  2.2 Algebra 

   2.2.1 manipulate and simplify algebraic 

expressions, solve algebraic equations and 

inequalities 

   2.2.2 Linear Programming 

  2.2.3 Differential Calculus 

3: Space, Shape, and Measurements 

   3.1 Geometry 

  3.2 Trigonometry 

4: Data Handling 

5: Financial Mathematics 

 

 

NCV Level 4  1: Complex Numbers 

2: Functions and Algebra 

1.1 Functions and algebra 

1.2 Linear programming 

1.3 Differentiation 

1.4 integration 

3: Space, Shape, and 

Measurements 

    3.1 Geometry 

    3.2 Trigonometry 

4: Data Handling and Probability 

Models 

   4.1 Statistics 

   4.2 Probability 

5: Financial Mathematics 
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The above table shows the topics in each level to see how are the topics structured. Below 

it a further analysis of the content in attempt to answer the first research question: How is 

the NCV Mathematics curriculum designed? 

4.3.2 Content of NCV Mathematics  

 

The content analysis will help in the understanding of the curriculum developers 

envisioned. These documents serve as a basis for measuring the instructor’s 

interpretation, and provide insight into the content. 

Table 4.5 NCV Mathematics subject outcomes Level 2, 3 and 4  

                                               Subject outcome  

Topics Level 2 Level 3 Level 4 

1 1.1 Use computational 

tools and strategies and 

make estimates and 

approximation. 

1.1 Represent 

complex numbers in 

a form appropriate to 

the context. 

1.1 Work with complex 

numbers. 

1 1.2 Demonstrate an 

understanding of numbers 

and relationships among 

numbers and number 

systems and present 

numbers differently. 

1.2 Perform 

operations on 

complex numbers. 

1.2 Solve problems 

using complex 

numbers. 

2 2.1 Use a variety of 

techniques to sketch and 

interpret information from 

graphs of algebraic and 

transcendental functions. 

2.1 Use a variety of 

techniques to sketch 

and interpret 

information from 

graphs of functions. 

2.1 Work with 

algebraic expressions, 

use the remainder and 

the factor theorem. 
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2 2.2 Manipulate and 

simplify algebraic 

expression. 

2.2 Manipulate and 

simplify algebraic 

expressions. 

2.2 Use a variety of 

techniques to sketch 

and interpret 

information for graphs 

of the inverse of a 

function. 

2 2.3 Solve algebraic 

equations and inequalities. 

2.3 Solve algebraic 

equations and 

inequalities. 

2.4 Use 

mathematical models 

to investigate linear 

programming 

problems. 

2.5 Investigate and 

use the 

instantaneous rate of 

change. 

2.3 Use mathematical 

models to investigate 

linear programming 

problems. 

2.4 Investigate and 

use the instantaneous 

rate of change of a 

variable when 

interpreting models 

both in mathematical 

and real-life situations. 

2.5 Analyse and 

represent 

mathematical and 

contextual situations 

using integration rules. 

3 3.1 Measure and calculate 

physical quantities. 

3.1 Calculate the 

surface area and 

volume of two and 

three-dimensional 

shapes. 

3.1 use the 

Cartesian co-

ordinate system 

to derive and 

apply 

equations. 
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3 3.2 Calculate perimeter, 

surface area and volume 

in two and three-

dimensional geometrical 

shapes. 

3.2 Use the 

Cartesian co-ordinate 

system to derive and 

apply equations. 

3.2 Explore, interpret 

and justify a geometric 

relationship. 

3 3.3 Use the Cartesian co-

ordinate system to derive 

and apply equations. 

 3.3 Solve problems by 

constructing and 

interpreting 

trigonometric models. 

3 3.4 Use and apply a 

transformation to plot co-

ordinates. 

  

3 3.5 Solve problems by 

constructing and 

interpreting geometrical 

models. 

  

3 3.6 Solve problems by 

constructing and 

interpreting trigonometric 

models. 

  

4 4.1 Central tendency of 

ungrouped data, namely 

the mean, median, and 

mode are calculated. 

4.1 Calculate, 

represent, and 

interpret measures of 

central tendency and 

dispersion in 

univariate numerical 

ungrouped data. 

4.1 Represent, 

analyse, interpret data 

using various 

techniques. 
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4 4.2 Represent data 

effectively. 

4.2 Calculate, 

represent and 

interpret measures of 

central tendency and 

dispersion in 

univariate numerical. 

4.2 Use variance and 

regression analysis to 

interpolate and 

extrapolate bivariate 

data. 

4.3 Use experiments, 

simulation, and 

probability distribution 

to set and explore 

probability models. 

5 5.1 Plan and personal and 

household finances. 

5.1 Plan and 

describe how to 

manage the finances 

of social clubs. 

5.1 Use mathematics 

to plan and control 

financial instruments. 

5 5.2 Use simple and 

compound interest to 

explain and define a 

variety of situations. 

5.2 Use simple and 

compound interest to 

explain and define a 

variety of situations. 

 

 

Examining the above table, the content of the subject outcomes of NCV Mathematics, one 

can observe that transferring everyday knowledge to mathematics is less obvious. The 

focus is on correct mathematics as a discipline. All learning outcomes and assessment 

standards are written in a language that can be delivered competently on the student’s 

requirements to demonstrate outcomes. 

 Parker (2006), using Bernstein (1996) terms of strong and weak classification, argues that 

when the boundary is strong, the contents are well insulated from one another, where the 

'voice' of the subject/discipline dominate, and thus, classification is strong. When the 

boundary is relatively weak, other 'voices' enter into subject/discipline and therefore, 

classification is weakened, and the curriculum becomes more integrated  
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According to Parker (2006), there are different types of integration: between subject 

disciplines and local/everyday knowledge, referred to as inter-discursive integration; 

between other subjects/ disciplines (e.g., between Mathematics and physics), referred to 

as interdisciplinary integration; and within a particular subject/discipline (e.g., algebra and 

geometry as two branches of Mathematics), referred to as intra-disciplinary integration. 

When considering the actual focus of NCV Mathematics, the focus of integration becomes 

more visible. NCV Mathematics seems to have broadened school Mathematics’ focus by 

encompassing Mathematics, applied Mathematics, and statistical Mathematics. I viewed 

as knowledge field of Mathematics, rather than a single discipline. 

I extracted the headings from Parker (2006), Table 2: The focus of integration in the NCMS. 

Table 4.6 Focus of NCV Mathematics 

NQF Level 2 

Discipline in Mathematics Focus of integration 

Topics Subject 

outcomes 

Maths Applied 

Maths 

 

Statistics Within 

Maths   

Between 

Maths 

and 

other 

subjects 

Between 

Maths 

and 

everyday 

life 

Numbers 2 2 2 0 2 2 1 

Functions 

and 

algebra 

3 3 0 0 3 3 2 

Space, 

Shape, and 

measure-

ments 

6 6 3 0 6 3 3 
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Data 

Handling 

2 0 0 2 2 2 2 

Financial 

mathematic

s 

2 1 1 0 1 2 2 

Total 15 11 6 2 14 12 10 

% 100 73 40 13 93 80 67 

 

 

NQF Level 3 

Discipline in mathematical 

sciences 

Focus of integration 

Topics Subject 

outcomes 

Maths Applied 

Maths 

 

Statistics Within 

Maths 

science  

Between 

Maths 

and 

other 

subjects 

Between 

Maths 

and 

everyday 

life 

Numbers 2 2 2 0 2 2 0 

Functions and 

algebra 

5 5 2 0 5 2 2 

Space, Shape, 

and 

measurements 

3 3 0 0 3 2 2 

Data handling 2 2 0 2 2 2 2 
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Financial 

mathematics 

2 1 1 0 1 2 2 

Total 14 13 5 2 13 10 8 

% 100 93 36 14 93 71 57 

 

 

NQF Level 4 

Discipline in Mathematics Focus of integration 

Topics Subject 

outcomes 

Maths Applied 

Maths 

 

Statistics Within 

Maths  

Between 

Maths 

and 

other 

subjects 

Between 

Maths 

and 

everyday 

life 

Numbers 2 2 2  0 2 0 

Functions and 

algebra 

5 5 5  0 5 3 

Space, shape, 

and 

measurements 

3 3 3  0 3 0 

Data handling 

& probability 

models 

3 0 0  3 3 3 

Financial 

mathematics 

1 1 1  0 0 1 

Total 14 11 11 3 13 9 7 
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% 100 79 79 21 93 64 50 

 

The tables above indicate the focus of integration with Math science count of 93% in all 

levels, indicating intra-disciplinary integration. The importance of integration across 

subjects is to showcase the mutual relevance of discipline to each other, by developing 

connections, and assisting in student’s critical development (Umigiraneza, Bansilal & 

North, 2018). Some of the benefits of integration include understanding motivation, student 

engagement, and the application of mathematics to concepts in other subjects 

(Umigiraneza, Bansilal & North, 2018).  

NCV Mathematics curriculum has an integration of knowledge that focuses on a weakening 

of school Mathematics boundaries, rather than transferring knowledge outside of 

Mathematics. For instance, integration links the aspects of trigonometry, algebra, and 

calculus. The field of Mathematics Science in NCV Mathematics content remains strongly 

classified concerning contents outside the field. However, there is a weakening of 

classification within the field itself. Table 5.5 shows 67%, 57%, and 50% for Level 2, Level 

3, and Level 4 respectively, of inter-discursive integration and 80%, 71%, and 64 % if inter-

disciplinary integration. It appears that Mathematical Science is insulated as a field of 

study. There is an indication of a strong connection between daily knowledge and some 

connection between the science subjects field. 

 

4.4   Part B: Lecturers’ interpretation of the curriculum document  

 

The previous section presented the analysis and findings of the study from the curriculum 

documents. This part is the presentation of the interview analysis: 

(a) How is the design and structure of NCV Mathematics curriculum? 

(b)  How do lecturers interpret and implement the NCV Mathematics curriculum? 
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The participants comprised two females and three males, all within the age bracket 26-46. 

In terms of qualifications, the participants had Electrical Engineering, Mathematics, 

Statistics and Economics, with work experience varying from 2.10 years. Table 5.8 

summarises the participants’ demographics.  

Table 4.7 Lecturers’ demographic characteristics 

Lecturer Gender Age Qualifications Lecturing 

experience 

Zodwa* Female 31-35 N Dip Electrical Engineering 

BTech Electrical Engineering 

PGCE Mathematics 

Bed Honours Mathematics 

Three years 

Sizwe* Male 26-30 BSc Applied Math & Statistics 

Masters Electronics 

Engineering 

Two years 

Nokthula* Female 31-36 NDip Electrical Engineering 

Honours Financial Acc 

NPDE Management in 

Education 

Eight years 

Sam* Male 31-36 BSc Applied Mathematics, 

economics and statistics 

Ten years 

Mandla* Male 41-46 NDip (Nated Engineering). 

NPDE Management in 

Education 

Eight years 

 

(*) Not their real names  

 Educator’s beliefs and experiences plays a huge role in curriculum interpretation 

(Remillard, 2005). On the same curriculum, they may apply different meanings and 
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reasoning when enacting the same curriculum Makumane & Khoza, 2020). The analysis 

is based on how lecturers interpret the curriculum’s purpose, structure, content, the 

challenges which they encounter, as well as the way in which they conduct teaching in 

relation to such content.  

Knowing what teachers want to include in the curriculum, how to reach those decisions, 

and what they think they are trying achieve by teaching specific content, is an important 

aspect to determine in understanding their decision-making (Harris & Reynolds, 2018). 

The analysis is presented by first giving the biography of participants. The selected 

lecturers differ in their lecturing experiences. They ranged from beginners to experienced 

lecturers.  They also had different educational backgrounds, when it came to their ability 

to teach, where interpretation of the curriculum would be different. 

Teachers’ experiences play an important role in the successful implementation of teaching 

and learning. Knowing how teachers think and experience the curriculum is a necessary 

precursor to involving them in exploring their own process of curriculum design and how 

they aim to develop students’ knowledge through this process (Harris & Reynolds, 2018).   

Lecturers have different experiences ranging from qualifications to years of teaching. 

Therefore, the curriculum is often interpreted and transformed differently. According to 

Hunsander, Zorin and Thompson (2015), differences in curriculum perspectives may have 

an impact in achieving the goals of the curriculum designers. Some goals may not be 

achieved as anticipated.  

 

4.4.1 Analytical tool for the interviews 

Analytical Tool 1 

The first interview question was analysed using Graven's (2002b) analysis of the original 

C2005 GET curriculum for Mathematics, in which she identified four different orientations 

to Mathematics: 

Orientation 1: Mathematics for critical democratic citizenship, allowing learners to critique 

mathematical applications in various social, political and economic contexts. 
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Orientation 2: Mathematics as relevant and applicable to the aspect of everyday life and 

local context. 

Orientation 3: Mathematics for inducting learners into what it means to be a 

mathematician, to think mathematically, and to view the world through a mathematical lens.  

Orientation 4: Mathematics involves conventions, skills, and algorithms to master to gain 

access to further studies.   

(a) What is your understanding of the NCV Mathematics curriculum, what is it? 

 

The aim of the above question was to ascertain how lecturers understand the curriculum. 

This is what they had to say: 

Table 4.8: Lectures’ description of NCV Mathematics curriculum 

Lecturer Response description Orientation 

Zodwa It prepares learners to be 

critical thinkers, using a 

learner-centred approach. 

Orientation 1 and 

Orientation 3 

Sizwe It prepares learners to go 

to tertiary level 

Orientation 4 

Nokthula It is a combination of high 

school Mathematics and 

tertiary Mathematics 

Orientation 4 and some 

element of Orientation 1 

Sam It produces learners that 

are critical thinkers using a 

learner-centred approach. 

Orientation 1 and 

Orientation 3 

Mandla The curriculum caters for 

different fields and requires 

learners to be critical 

thinkers. 

Orientation 1 and 

Orientation 3 
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From the above table, it is evident that Orientation 1 is more dominant. The way lecturers 

define the NCV Mathematics curriculum is similar to the definition sated in the curriculum 

document. However, what can be observed is that Orientation 2 is absent. Thus lectures 

do not view the curriculum as a relevant subject in everyday life. Drawing upon Bernstein’s 

(2000) concept of classification and framing, the lecturer’s responses indicate a well-

divided and clear boundaries between a subject matter and everyday life, which shows a 

strong classification of the subject. A key aspect of classification in this study is that it 

implies a recognition rule, which is a rule where lectures are able to recognise the speciality 

if the context of the subject that they are teaching. 

On a general level, in the first question, lectures do not give a clear definition or 

understanding of what the curriculum is. In Bernstein’s (2000) terms, lack of understanding 

might emanate from the situation where the classification of the knowledge area in the 

curriculum is weak (Bernstein, 2000). 

 

Analytical Tool 2 

 

Bernstein’s (2000) notion of framing and classification served to explain why lecturers 

interpreted and implemented the curriculum the way they do. The first research question 

asked lecturers to describe their own understanding of the design and structure of the 

intended curriculum. Under this main question were two sub-questions, the first seeking to 

establish the lecturers’ understanding of the NVC Mathematics, while the second one 

seeking establish their own perceptions regarding the purpose and scope of the NVC 

Mathematics. During the interview, the participants were asked: 

 

(b) How do you view the purpose, nature and the scope of the NCV Mathematics 

curriculum?  

 

These questions provided insights into understanding how lecturers understood the 

purpose and the aim of NCV Mathematics. Lecturers have different ways of describing the 
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purpose of NCV Mathematics. The common description was that they did not understand 

what the purpose of NCV Mathematics was. Participants are cited verbatim below: 

 

Researcher: What is your understanding of the NCV Mathematics curriculum, what is it? 

How do you view the purpose, nature and the scope of the NCV Mathematics curriculum?  

Sizwe: I failed to find the purpose of NCV Math curriculum, because it involved lots of 

things, other things you can see that students do not need them. There are some sections 

that are advance for the students’ level. Other sections are found in university curriculum, 

yet students are having a challenge of being accepted by the university due to the structure 

of NCV. Therefore, I fail to find the purpose of NCV Mathematics curriculum. 

In view of above response, one would then ask, how do they implement something which 

they do not understand? Failure to understand the curriculum might lead to ineffective 

implementation. In this response, classification and framing seemed to be weak, the 

curriculum involves lot of things which leads to poor recognition rule. 

 

Researcher: What is your understanding of the NCV Mathematics curriculum, what is it? 

How do you view the purpose, nature and the scope of the NCV Mathematics curriculum?  

Nokthula: I don’t know what the purpose was. I don’t find the purpose. The scope is too 

strong for the type and calibre of learners that we are teaching. We are teaching students 

from different grades with different level of understanding… 

In the interviews, NCV Mathematics emerges as something understood to be without 

purpose. Despite several lecturers trying to understand its intended purpose, many of them 

do not understand what the purpose or the intentions of the curriculum designers are, since 

it involves lots of things that are difficult for students. This experience of lecturers is an 

expression of them finding it difficult to clearly understand the recognition rule. Contributing 

to this is the fact that NCV Mathematics contains dual definition, which defines the 

curriculum as a weakly and a strongly classified curriculum.  
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Lecturers felt that the curriculum was not well considered when it was designed. In different 

ways, they are questioning not only how to interpret and implement it, but the importance 

and necessity of difficult topics and sections that hinder the progress of the learners. 

Teachers require opportunities to learn about the meanings of policies and their 

implications for practice (Cohen & Hill, 2000). 

 

 

The third interview question asked the following question: 

(c) How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

The aim of this question was for lecturers to reflect on their teaching practices. According 

to Van Manen (1995), teacher reflection is divided into the technical, practical, and critical. 

The technical reflection level occurs when teachers reflect to develop knowledge and skills 

that help maintain the order necessary to achieve educational goals (Van Manen, 1995). 

Practical reflection is when teachers worry about applying what they learn in school to 

classroom situations, it can be even more frustrating if they do not understand all the 

concepts in the curriculum (Khoza, 2016). Critical reflection refers to where teachers reflect 

deeply on both power relationships and behaviours that may seem important in the present 

situation, but may problematic in the future (Adler, 1991). 

 

From the participant's responses, it was clear that multiple experiences existed, with 

regards to the interpretation and implementation of the NCV Mathematics curriculum. 

Although the interview questions did not ask about students, when they expressed their 

experiences and challenges, they mentioned their students. These comments are 

important in the sense that they affect the implementation of the intended curriculum. Most 

of the comments were negative. Some lecturers had concerns about the language of 

instruction. Most of the lecturers and students are English second language speakers, with 

poor English. Lecturers mentioned that students fail to follow the instructions and solve 

problems due to language.  
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I identified four important findings that pose a challenge in the implementation of NCV 

Mathematics, namely: (a) instructional language is a barrier; (b) students’ lack of 

mathematical background; (c) teaching students from different levels/grades in one class 

and; (d) lack of support from relevant authorities.  

 

4.4.2 First challenge: Instructional language is a barrier 

 

Lecturers have raised several challenges in implementing NCV Mathematics, amongst 

which was the language barrier.  NCV lecturers feel that students are struggling if not failing 

to understand instructions, and they have an inability to answer test and exams due to 

language. Almost all NCV mathematics lecturers and students are English second 

language speakers. Hence, there are language and communication problems in learning 

Mathematics as a second language. The language of instruction plays a decisive role not 

only in the realisation of communication and mutual understanding between teachers and 

students, but also in the educational development of students (Ejieh, 2004). The following 

are the sentiments share by lecturers. 

Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

 

Zodwa: Another challenge is English; our students do not understand English. If I teach in 

my vernacular language, I am not abiding by the rules of the college. But If I teach in my 

vernacular language, I am assisting a child, for example, they will understand if I say 

“Siyaphindaphinda” we are doing multiplication. When they get to exam there will be no 

“siyaphindaphinda”, there will be multiplication. 

 

Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 
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 Sizwe: Most of our students are from rural areas and from informal settlement and English 

is hard for them. 

 

4.4.3 Second challenge: Lack of Mathematics background 

 

There is marked concern among all interviewed lecturers that students lack basic 

mathematical knowledge. A study conducted by Mthethwa (2013) revealed that poor 

Mathematics background affected the implementation of the curriculum, which leads to 

poor performance. Ngoveni (2018) discovered that limiting factors in Mathematics 

achievements are linked to students who did Mathematical Literacy in high school and 

have no background in pure Mathematics. For example:  

 

 Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

Nokthula: It is challenging to implement NCV Mathematics, students are used to be spoon 

fed, they want a lecturer to do everything for them, yet the curriculum is learner-centred. If 

I follow a learner-centred approach, students are failing, and they don’t understand 

Mathematics due to their poor Mathematics background. 

 

Lecturers indicated that for students, particularly in Level 2, lack of Mathematics content 

knowledge from previous level/grade. These responses revealed that the lack of 

Mathematics background has an impact on the way in which lecturers implement the 

curriculum.  

 

Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

Mandla: Students failed to understand the content, because they lack Mathematics 

background. They are coming from different levels with no Mathematics. The college must 

select students with Mathematics background. 
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Another challenge that came out is that lecturers are teaching students that come from 

different levels and different grades with different levels of understanding. Mandla is of the 

view that there ought to be an appropriate selection criterion in order to select students 

with an appropriate educational background and/or interest in NCV Mathematics. There 

must be a mechanism to recruit and select suitable qualified students for the programme. 

 

 

4.4.4 Third challenge:  Teaching students from different grades with different level 

of understanding 

 

According to the NCV policy document, the entry requirement for NCV level 2 is Grade 

Nine. The Level 2 enrolments have a combination of students with Grade Nine, high school 

drop-out from Grade 10-12, and failed Matric. Level 2 classrooms harbour students with 

different levels of education. Lecturers highlighted this as a challenge. The NCV 

programme enrols large numbers of students with different academic readiness levels, 

thereby requiring lecturers to teach a very different groups of students in the same class 

(DHET, 2012). The following are some of the sentiments shared by some participants:   

 

Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

Zodwa: We have students who are old, and they did not do Mathematics in school. They 

are coming from different grades, others last attended school many years ago. It becomes 

a challenge to teach them, because you have to teach old dog new tricks. 

 

According to Ngoveni (218) and Buthelezi (2018), lecturers find it challenging to teach 

students whose academic backgrounds varies, TVET classrooms are filled with students 

of different academic backgrounds as well as a mixture of learning abilities. 
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Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

Sizwe: The students we are teaching in Level 2 are coming from different grades. They 

have a different level of understanding. Others are doing Mathematics for the first time. 

They have been doing Mathematics literacy in high school. They are very slow, and they 

ended up being left behind.  

According to Bernstein (1996) recognition rules at the level of the student are means by 

which a student is able to recognise the specialty of the context they are doing. The 

recognition enables the proper realisation rule of putting things together. In the view of the 

above statement by Sizwe, students in Level 2 are unable to produce the legitimate text of 

the required discourse, due to poor Mathematics background. Hence, the realisation rule 

is failing. The possession of the realisation rule is reflected in the ability to write the 

expected text in the context (Machaba, 2017). 

Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

Mandla: Students failed to understand the content because they lack a Mathematics 

background. They are coming from different levels with no Mathematics. 

 

What has been revealed by lecturers concurs with the observation made by Buthelezi 

(2018), who described the unforeseen circumstances in NCV Curriculum. She reported 

that TVET classrooms has students over the age of twenty, with a mix of learning abilities, 

as well as students of different educational levels. These students can be affected 

emotional and psychological. Another unforeseen circumstance is that the standard of 

subjects in the NCV qualification was perceived by lecturers as being higher than the 

targeted students, and needed to be revised, due to its complexity (Buthelezi, 2018). 

According to Acharya (2017), Students who lack enough prior knowledge do not want to 

learn, and cannot succeed at the other levels. 
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4.4.5 Fourth challenge: Lack of support from the relevant authorities 

 

With respect to the challenges, lecturers raised concerns that there is no support from the 

campus and college management. They claimed that they need tutors to assist students. 

The management does not address their professional needs. There are no workshops for 

developing NCV Mathematics lecturers with Mathematics content knowledge, especially 

for those lecturers who did not specialise in Mathematics. In their own words, this is what 

some of them had to say:   

 

Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

Nokthula: We ask for assistance, but in most cases, the Department does not offer any 

assistance. The help that we ask for is to have tutors in our class. That has never happened 

because the college is out of funds. The college should have a way of motivating students 

that have passed the previous level. They should hire them to assist other students as 

tutors. I feel like the college is failing us in terms of assistance.  

 

Researcher: How do you find the teaching NCV Mathematics, what are the challenges 

that you encounter in teaching NCV Mathematics? 

Mandla: Management needs to select lecturers with Mathematics degrees to teach 

NCV Mathematics. The lecturers need to be provided with training in sections like 

data handling and statistics and the calculation of tax tables. Those sections are a 

problem to most lecturers because they did not major with Mathematics.  

 

The above view indicates that some of the lecturers are not Mathematics specialists. 

However, according to RSA (2013), a professionally qualified TVET lecturer in South Africa 

must have a solid knowledge base in the subject and must have professional qualifications 

to manage teaching and learning. They are required to have expertise in at least three 
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domains, namely academic or subject matter knowledge, pedagogy, and workplace 

qualifications and experiences (McBride, Papier & Needham, 2009; Smith & Grace, 2011). 

 

In this study, the way in which the NCV Mathematics knowledge is organised demands a 

certain criterion or a special recognition and realisation rule of lecturer’s pedagogical 

practices. If lecturers are not officially trained to teach NCV Mathematics, this raises the 

question as to the recognition and realisation rules on which they reflect. The description 

of recognition and realisation rules by Parker (2006), drawing from Bernstein, indicated 

that recognition rules are criteria (special relationship) for making distinctions, for 

distinguishing the specialty of a thing/ a practice/ a specialisation/ a context, namely, that 

which makes it what it is.  

 

These responses revealed professional development to be one of the critical elements that 

influence both lecturers’ interpretation and implementation. The findings of this study 

concur with Mthethwa (2013), who discovered that teachers with limited Mathematics 

content may have difficulty dealing with certain sections that requires some knowledge of 

mathematics to produce a legitimate curriculum. In the same way, Ngoveni (2018) 

indicated that lecturers are complaining about the shortage of subjects’ meetings and 

workshops, which can ballast their skills. Lecturers believe that workshops and subjects 

meetings help addresses some of the gaps that exist among them (Ngoveni, 2018).  

 

Another study conducted by Umigaraneza, Bansilal and North (2018) revealed that 

teachers who participate in refresher courses have improved mathematics knowledge for 

teaching and are more likely to use the curriculum than teachers who did not participate. 

According to Ngxola (2013), poor teacher training and insufficient resources have been 

the main obstacles limiting the implementation of the curriculum in schools across various 

subject areas. The poor training created a significant content knowledge gap between 

knowledge teachers’ development during their own schooling and teacher training and the 

knowledge they need to teach the content adequately (Ngxola, 2013). 
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4.4.6 Lecturers’ approaches to overcoming the identified challenges  

 

(d) How do you deal with the challenges that you have identified? 

In response to the interview question of how they deal with the challenges that they have 

identified, the participants indicated that they allow students to teach or do presentations, 

using the learner-centred approach. Others have resorted to teaching students how to 

answer examination questions without teaching the actual content. The following are the 

approaches share by lecturers: 

 

Researcher: How do you deal with the challenges that you have identified? 

Sam: I teach them how to answer tests and exam questions. There is no time to fill the 

gap. If I do that, I will end up not completing the syllabus. I introduce the topic and teach 

some basics that are required in that section. After that, we do the question papers for 

class exercises to get used to questioning and know how to answer in the tests or exams. 

It is evident from this response that the lecturer is training students to be good examination 

candidates, by teaching procedures and rules to be followed in the Mathematics 

examination. However, the use of rules and procedures in Mathematics has been 

discouraged, as it enhances instrumental understanding” (Machaba, 2017). Van de Walle 

(2007) attests that “procedural knowledge of Mathematics is knowledge of rules and 

procedures that one used when carrying out routine mathematical tasks and includes the 

symbolism that is used to represent Mathematics.   

This response implies that the lecturer has not acquired a good practice for Mathematics 

teaching (recognition rule), that enables him to carry out these practice (realisation rule) 

The implication in the approach highlighted by Sam is that during implementation, the 

lecturer altered the curriculum to fit his goal. This might disconnect the intended and an 

attained curriculum, which might have a negative impact on the prescribed curricular goals 

(Makumane & Khoza, 2020). This approach indicates that the lecturer wants his students 

to pass the subject by filling the students with information that students receive, memorise, 

and repeat. According to Bervens et al. (2014), such an approach jeopardises the quality 

of education.  
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 Researcher: How do you deal with the challenges that you have identified? 

Sizwe:  I teach them even the things that are not in the curriculum, so that they can have 

the foundation of Mathematics. By doing that, I am trying to close the gap of what they 

lacking. 

 

This response shows that the lecturer is transferring his understanding of mathematical 

concepts to students. That can be interpreted as a direct teaching. It means that lecturers 

have more control in the class compared to students over the way in which knowledge is 

selected, sequenced, and evaluated in the classroom. In Bernstein’s terms, both 

classification and framing are expressed as being strong in this case. 

Researcher: How do you deal with the challenges that you have identified? 

Nokuthula: Firstly, I found out their last grade, so I can see what grades are in my then I 

adjust my teaching accordingly. 

 

Data analysis shows that lecturers use a variety of approaches to overcome challenges. 

Lecturers are informed by emerging needs in determining the suitable way to overcome 

the challenges. Thus, lecturers’ personal reasoning shapes the way they impart knowledge 

to learners by using what Khoza (2013, 2019) called ideological-ware, which is the 

resource that exist in their minds, controlling teaching or actions to achieve the outlined 

goals. Others are starting from the basics, where they teach in order to close the gap.  

Such an approach shows that lecturers draw from their cognitive knowledge to teach the 

content. 

 

Overall, as alluded to by the participants, the NCV programme attracts large numbers of 

students with different academic readiness levels, thus requiring lecturers to teach a very 

diverse cohort of students in the same class (DHET, 2012). TVET classrooms often involve 

students at different educational levels and with mixed learning abilities (Buthelezi, 2018). 

For some students, the content is challenging to master. Grade Nine students are the most 

challenged, due to the lack of foundational Mathematics. Given this scenario, lecturers 

need to possess high standards of knowledge on the methods to deliver the content. 
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4.2 Factors affecting the implementation of NCV Mathematics 

 

The aspect of factors affecting the implementation of the curriculum was not directly asked 

of the participants, but it emerged throughout the discussions with them, hence, it is 

important to highlight them. The data analysis indicated some differences among lecturers 

in how they conduct their teaching. There are factors, such as time and personal factors, 

which hinder the flow or the proper implementation of the curriculum. Personal factors, 

such as qualifications and skills, contribute to improper implementation of the curriculum. 

Indeed, it has been noted that one in every five lecturers at a South African vocational 

college possesses no academic or vocational qualification to teach (i.e., at least three 

years’ full-time university tuition with an NQF grade of at least six or higher) (Zinn, Raisch 

& Reimann, 2019). For some of the lecturers, Mathematics is not their speciality, but they 

are appointed to teach Mathematics due to their engineering background. They lack 

knowledge in some of the topics within the curriculum, and tend to leave these out. This 

personal factor highlights weak framing.  

Fejes, Nylund and Wallin (2019) assert that for a curriculum to be implemented 

successfully, time needs to be offered for teachers to actually conduct the implementation, 

otherwise there is a risk of teachers construing the curriculum as superficial and forced 

upon them. NCV Mathematics lecturers complained about time, because they teach 

students with no Mathematics background. Before they get to the core of the curriculum, 

they need to fill these gaps first. 

Disruptions such as non-curricular activities are scheduled during teaching and learning 

time. Time for such activities is not allocated in the curriculum document. The college 

tolerates such activities to a large extent, without compensating the time lost. The views of 

the lecturers could be understood in terms of weak classification and framing (Berstain, 

2000), with elusive recognition and realisation rule. Great demands are placed upon 

lecturers’ shoulders to interpret and implement the curriculum. Lecturers feel 

overwhelmed. 
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4.3 Lecturers’ overall perception of the NCV Curriculum 

 

(e) What would you change or add to the current NCV Mathematics 

curriculum? 

 

This theme emanates from the discussion about what the lecturers would change or add 

to the current NCV Mathematics curriculum. In response to this, they all suggested the 

need for some changes in certain sections of the curriculum, particularly in Level 4. They 

also felt the entry requirements need to be revised, since students with Grade 9 have poor 

Mathematics background. This is how they responded to the issue: 

 

Researcher: What would you change or add to the current NCV Mathematics curriculum? 

Nok’thula: Level 2 and Level 3 are ok, but something needs to be done in Level 4. There 

is a lot of new work. Circle theorems are entirely new in Level 4. There are so many new 

theorems that need to be done, and it becomes too much for a teacher and a student. 

Some of the content in Level 4 needs to be broken down and be introduced at Level 3.  

 

The responses from the participants clearly indicate that lecturers as the implementers of 

the curriculum should be involved in the consultation, design, and development process. 

This concurs with Maphalala and Mpofu (2018), who argue that teachers are the curriculum 

drivers, and interact with the curriculum daily. This means that they are better positioned 

to see what works and what does not work in a classroom situation concerning the 

outcomes. For this reason, they should be at the forefront of the curriculum transformation. 

Phaeton and Stears (2016) assert that teachers must understand the curriculum 

requirements as clearly as possible to implement the curriculum as intended correctly. 

 

 Researcher: What would you change or add to the current NCV Mathematics curriculum. 

 

Sam: First thing to change is the entry requirement of NCV. Grade Nine is too low. 

Secondly, in the curriculum, especially in Level 4, I will remove-circle theorems; students 
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fail that section every year. I have been teaching for ten years now. Every year students 

fail dismally on that section. Thirdly, calculation of probabilities, teachers need to be trained 

in order to teach that section. It is very difficult. 

 

From the curriculum document analysis, the visible actual focus of NCV Mathematics is 

integration. NCV Mathematics seems to have broadened the focus of school Mathematics 

by encompassing mathematics, applied mathematics, and statistical mathematics. It can 

be viewed as a knowledge field of Mathematics, rather than a single discipline. The 

participants of this study regarded this as a complicated combination. 

In this regard, teachers are the ones who work directly with students, who translate and 

shape curricular goals and theoretical ideas into classroom practice and hence, they need 

to develop and grow in ways that will help serve all their students well (Timperly, Wilson & 

Fung, 2008). According to Buthelezi (2018), for some students, the work is manageable, 

while others find the content being dealt with very hard. Students who are challenged the 

most are those in Grade 9, because they are young and the content is pitched to a higher 

level. In light of this, this study recommends that the curriculum developers design a 

bridging course to help students.   

 

4.4 Conclusion 

 

To conclude this section, the study found that in NCV Mathematics curriculum lecturers do 

not have much power or control over the curriculum it is strongly classified. According to 

Harrell (2010), classification is associated with power and framing is associated with 

control. A strong frame referred to a rigid curriculum in a predetermined order that was to 

be completed within a specific time, whereas a weak frame suggests that the teacher in 

control of selecting and pacing content, according to the level of the learner. Framing, on 

the other hand, refers to pedagogy, which explores the way in which content is taught and 

organised.  
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In this study, lecturers form part of framing, and do not have power over the curriculum 

because they have to implement it as it, indicating weak framing. However, they are 

challenged in understanding the purpose of the curriculum, teaching students from 

different grades alongside the misalignment in the curriculum content. The stated 

challenges force them to weaken the frame in order to accommodate learners by selecting 

and pacing content according to the level of each individual student. 

 

4.5 Chapter summary 

 

This chapter presented the data analysis of the curriculum document and the semi-

structured interviews. The analysis of the curriculum document had revealed that NCV 

Mathematics curriculum is a structure of applied Mathematics, including problem-solving 

and Mathematical modelling, with various context including real-life context. It is an 

integrated-type of curriculum that encourages learner-centred approach. The interviews 

have shown different views about the curriculum. The major highlights were the challenges 

that lecturers encounter during implementation.  

The next chapter will discuss the finding and make recommendations. 
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CHAPTER FIVE 

5. SUMMARY OF THE STUDY, KEY FINDINGS AND RECOMMENDATIONS 

 

5.1 Introduction 

 

The purpose of this study was to explore lecturers’ interpretation and implementation of 

the intended NCV Mathematics curriculum at a TVET college. This chapter thus presents 

the summary of the study, key findings, and recommendations made. The main findings 

from the curriculum document analysis and semi-structured interviews of the study will be 

discussed and thereafter, followed by suggestions for further research and 

recommendations. 

5.2 Summary of the study 

 

Chapter One highlighted the introduction of the study, the reasons that motivated the study, 

the background, objective, research questions and critical questions.  

Chapter Two had two parts. Part A reviewed related literature on the TVET curriculum, 

NCV and Mathematics curriculum, Mathematics curriculum interpretation and 

implementation. The scarcity of literature in NCV Mathematics curriculum provoked further 

the pursuance of this study. Part B presented the frameworks underpinning this study. The 

rationale behind the chosen frameworks, its relevance and the link between the framework 

and analysis tool was explained. Chapter Three described the methodological aspects of 

the study. The qualitative case study enabled me to explore lecturers’ interpretation of the 

NCV Mathematics curriculum.  

The chapter went further to discuss data collection procedures, instruments and data 

analysis strategies employed in the study. Furthermore, ethical issues were discussed, 

and data was collected using document analysis and semi-structured interviews. The 
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trustworthiness of the study was discussed and was accomplished through the techniques 

under credibility, triangulation and confirmability.  

Limitations were also discussed. 

 Chapter Four presented, analysed and discussed the results that were collected through 

document analysis and semi-structured interviews. The findings of the study were 

presented based on the themes that emerged from the data. 

Chapter Five presents the main findings from the curriculum document and semi-

structured interviews of the study, followed by recommendations, as well as suggestions 

for further research. 

 

5.3 Discussion of the key findings  

This section discusses the major findings from the NCV Mathematics curriculum 

document and the semi-structured interviews. 

5.3.1 Major findings from the NCV Mathematics curriculum document 

 

The NCV Mathematics curriculum documents were analysed using Graven's (2002b) 

analysis of the original C2005 GET curriculum for Mathematics, in which she identified four 

different orientations to Mathematics.  The analysis showed that the definition presented 

in the curriculum document corresponds with Orientation 1 and Orientation 3, while 

Orientation 2 is less covered, and Orientation 4 is not covered. This implies that NCV 

Mathematics is an integrated type of curriculum, which is weakly classified.   

In the integrated type of curriculum, reference is made to the relation with other subjects. 

The NCV curriculum exhibits an integrated curriculum as it blends in mathematics, applied 

mathematics, and statistics. However, the focus of integration is within mathematics than 

other subjects and, everyday life. Integrated curriculum allows teachers to deal with two or 

more of the knowledge discipline to explore the best topic that can be taught 

simultaneously and to design the best teaching activities (Al-Mutawah et al. 2022). 
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Integration can make students see the shared concepts and factors in meaningful and 

enriched way. 

In all levels, there is an indication of intra-disciplinary integration. The NCV Mathematics 

curriculum possessed characteristics and structure of applied Mathematics, including 

problem-solving and mathematical modelling within various contexts, including real life. It 

also describes NCV Mathematics as a practice and systematic way of thinking about 

viewing and structuring the world and communicating in the world. According to Al-

Mutawah et.al.(2022), the concept of intra-disciplinary integration emerged to the 

existence in business industry, medicine, and educational fields to bridge the gap between 

market needs and insufficient graduated labours’ skills and to eliminate the negative 

consequences of such economical phenomenon 

The inclusion of context in NCV Mathematics can be seen as one way of crossing 

boundaries between mathematical and non-mathematical discourse, thereby extending 

more opportunities to every student (Mthethwa,2019), those who want to take a vocational 

route and those who will major in mathematics in further studies. The manner in which 

NCV Mathematics is designed and presented, attempt to draw interest of learners to do 

Mathematics without fear, to access Mathematics and to understand mathematics in real 

life situations. Much Mathematics teaching requires the interaction between the 

understanding of mathematical knowledge and pedagogical understanding, which impact 

on students learning. Lesteri and Juniati (2018) asserted that having knowledge of content 

and teaching means that teachers ought to be able to utilise various resources and be able 

to evaluate the advantages and disadvantages of representation used to fit the needs of 

students. 

Similarly, to Mathematics Literacy (Bowie & Frith, 2006) opine that there are two major 

forces that led to the introduction of Mathematical Literacy. These forces are: (i) the 

democratisation of mathematics, that is, to provide greater access to mathematical skills 

for more people and (ii) mathematics for democracy, that is, the need for more people be 

able to use mathematics in order to participate in the modern world of technology. 

However, it poses a question as to whether all who gain access to mathematics through 
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Mathematical Literacy will, in fact, use mathematics effectively and efficiently to participate 

in this context. 

The definition of NCV Mathematics involves two different concepts, based on different 

classifications. It is defined as a discourse with unique language and symbolism different 

from everyday life. Here, the classification is strong, with an explicit link to mathematical 

knowledge. On the other hand, it is defined as a subject that can develop weakly classified 

skills and competences. It enables students to be responsible citizens, who are able to 

solve problems in their social world, and manage life in general. Here, the curriculum gets 

a weak classification and framing. These two types of definition have led to confusion to 

the lecturers in understanding the purpose of curriculum. It therefore presents the 

opportunity for further research. 

5.3.2 Major findings from the semi-structured interviews in relation to the 

research questions 

 

Due to COVID-19, which requires physical distancing, semi-structured interviews were 

held via Zoom. Nehls, Smith and Schneider (2015) perceived online video conferencing 

interview to be one of the fastest and most reliable means of collecting qualitative data 

from respondents just like a face-to-face interview, it communicates in real-time via audio 

and video technologies such as Skype, Zoom, Google Meet. Video conferencing 

interviews allow the same system of flexibility as do telephone interviews, where 

respondents stay in the comforts of their homes and workplaces (Adom, Ojei & Adu-

Agyem, 2020). During the semi-structured interviews, NCV Mathematics emerges as 

something unclear in terms of its purpose. Most of the lecturers (three of the total) argue 

that they don’t understand what the purpose or the intentions of the curriculum designers 

is, since it involves many aspects that are difficult for students. This experience shows how 

they find it difficult to clearly express the recognition rule. Contributing to this is the fact 

that NCV Mathematics contains a complex definition, that is as a weakly and a strongly 

classified curriculum.  
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I provided lecturers’ interpretation of the curriculum using the construction of recognition 

and realisation rules. The data discussed reveals that due to time constraints, lecturers are 

sometimes forced to just give students rules and procedures to do NCV Mathematics. In 

Bernstein’s terms, that implies that the pedagogical practices in NCV Mathematics are 

views as Mathematics for rules and application of procedures. Bernstein refers to this type 

of teaching as visible pedagogy, which is associated with performance curriculum. 

However, the definition of NCV states that NCV Mathematics ought to enable learners to 

do reasoning and problem-solving. Bernstein refers to this type of teaching as invisible 

pedagogy, which is associated with competence curriculum. 

Thus, lecturers indicate a tendency towards inconsistency in their pedagogy practices, 

where they fail to achieve a learner-centred model suggested in the curriculum. In 

Bernstein’s terms, it appears that NCV Mathematics lecturers’ recognition and realisation 

rules seemed to be reflecting old ways of teaching Mathematics as rules and procedures. 

It shows that lecturers have not established what is accepted as a good Mathematics 

teaching practice.    

From the participant's responses, it was clear that multiple experiences existed, with 

regards to the interpretation and implementation of the NCV Mathematics curriculum. 

Although the interview questions did not ask about students, when they expressed their 

experiences and challenges, they made comments about their students.  

These comments are important in the sense that they affect the implementation of the 

intended curriculum. Most of the comments were negative. Some lecturers had concerns 

about the language of instruction. Most of the lecturers and students are English second 

language speakers, with limited English. Lecturers mentioned that students fail to follow 

the instructions and solve problems because of the language. 

I identified four important findings that pose a challenge in the implementation of NCV 

Mathematics, namely: (a) instructional language is a barrier; (b) students’ lack of 

Mathematics background; (c) teaching students from different levels/grades in one class 

and; (d) lack of support from relevant authorities.  
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With respect to these challenges, lecturers raised concerns that there is no support from 

the campus and college management. They said they need tutors to assist students. The 

management does not address their professional needs. There are no workshops for 

developing NCV Mathematics lecturers with Mathematics content knowledge, especially 

for those lecturers who did not specialise in Mathematics. 

When it came to lecturers who did not specialise in Mathematics, the implication is that 

they are unable to recognise the speciality of the content. This then raises a question as 

to how are they selecting the pedagogical practice. Although I couldn’t observe their 

teaching in practice, I presumed that they might fail to put mathematical practices as 

captured in the curriculum, since they were unable to recognise the content. 

5.4 Recommendations for curriculum developers and college 

management 

Mokone (2011) argues that curriculum developers ought to design a bridging course to 

help students with the NCV Programme's demands. Summing up the interviews, lecturers 

believed that curriculum developers should indeed design a bridging course for NCV. Most 

students fail to cope with the demands of the NCV curriculum. Therefore, it is 

recommended that entry requirements be revised. There must be selection criteria for NCV 

Engineering students; where Mathematics and Physical Science ought to be a 

prerequisite.  

 

Other lecturers feel that they need training in topics like Statistics and probabilities. 

Lecturers feel that they are teaching a subject that is not their specialisation. Ndwandwe 

and Dlamini (2013) emphasise that the lecturers ought to be adequately qualified to teach 

specific skills and content to students to the satisfaction of the qualification requirements 

as positioned by subject aims and objectives. 

 

It is recommended that the college management appoint the suitable and qualified 

lecturers to teach NCV Mathematics. Moreover, the college ought to promote continuous 

professional development in order to capacitate lecturers with both pedagogical and 

content Mathematics knowledge. In-house trainings and subject meetings ought to be held 
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in order to address the knowledge gaps and share teaching strategies, which is not 

currently underway, based on the evidence gathered here. 

  

5.5 Limitations 

The study is small-scale, and thus its findings and results are subjective, personal, and 

contextual, and therefore cannot be generalised to a larger population of TVET, but can 

only be used for the sake of transferability, rather than generalisation. 

 

Researchers have other means of carrying out their research activities when they have 

geographical constrains to collect data using traditional data collection procedures ( Nehls, 

Smith & Schneider, 2015). At the time of data generation, the country faced a hard lock 

down due to COVID 19, where there was total closure of all schools, including TVET 

colleges and universities (Mhlanga & Moloi, 2020).  

 

As a result of the pandemic, there was also a major public health crisis that has required 

dramatic changes in human behaviour. The virus is easily transmitted through direct 

contact with infected people (through exposure to potentially infective respiratory droplets) 

and through indirect contact (through fomites –contaminated surfaces in the immediate 

environment of an infected person or objects used by an infected person) (WHO, 2020). 

Thus, physical distancing has become a central practice to help combat the spread of the 

virus.  Due to preventative measures such as social distancing and lockdown the traditional 

procedures for data collection for research such as classroom observation and face-to-

face semi-structured interviews are not feasible. 

  

This has caused an expanded use of digital technologies in multiple fields so as to ensure 

the continuation of obligations, regardless of physical distancing and national lockdowns 

(Sokhulu, 2020). Working remotely via computer-mediated communication technologies is 

appropriate in such conditions to generate qualitative data (Adom, Ojei & Adu-Agyem, 

2020). The UHSSRC had advised that no fieldwork be conducted; hence I had to cancel 

class observations, which limited data collection to document analysis and semi-structured 

interviews, which were held online via Zoom. 
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Online video conferencing interviews are now one of the fastest and reliable means of 

collecting qualitative data from respondents, as for a face-to-face interview (Nehls, Smith 

& Schneider, 2015). It communicates in real-time via audio and video technologies such 

as Skype, Zoom, Google Meet, Google Duo, Adobe Connect, Apple's Face Time and 

Google Chat. Video conferencing interviews allow the same system of flexibility as do like 

telephone interviews, where respondents stay in the comfort of their homes and 

workplaces. 

 

Nehls, Smith and Schneider (2015) opine that telephone and video interviews, text-based 

chats administration of electronic survey tools such as electronic questionnaires have 

considerable success in data generation and could be used during pandemics when the 

physical movement of researchers proves to be restricted. The initial plan was to have six 

participants, but due to network glitches one participant could not be reached. Tamrat and 

Teferra (2020) note that in Africa only 24% of population has access to the internet, 

however the frequent electricity power cuts, high cost of data and poor connectivity 

remains deleterious to education, society, and the broader economy. Lecturers were 

adamant to participate, but since the interviews were online, complained about not having 

data. The study was required to fund data for all the participants. Conducting interviews 

online prolonged the timeframe for the interviews and the study. Family responsibilities 

limit the ability to work from home. Sometimes there is no electricity due to load shedding 

and cable theft. I don’t have a stable network connectivity.  

 

5.6 Suggestion for further research 

This study discovered that not much research has been conducted on the NCV 

Mathematics curriculum, where more research is required to close this gap. This study was 

based on lecturers’ interpretation and implementation of the curriculum. Further research 

is suggested on the students’ experiences with the NCV Mathematics, in terms of the 

successes and challenges encountered by students in interpreting the curriculum. 
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