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Successive governments of post-apartheid South Africa have sought to address the 

canker of the falling standard of education in the various districts. However, these 

efforts by governments, the Department of Education, and stakeholders have not 

yielded the desired results in mathematics in the district of King William's Town 

which still remains one of the poorest performing districts in mathematics. Therefore, 

this study investigates factors that affect grade 9 learners' performance in 

mathematics in selected schools within the King William's Town education district. 

Three hundred and sixty (360) grade 9 learners and five educators were drawn 

through a Multiple Sampling Techniques of stratified, simple random and purposive 

method. The researcher used the mixed_ method research approach. The 

instruments used in coliecting data were a structured questionnaire, semi-structured 

interviews and observations to elicit information from the learners and educators 

teaching grade 9 mathematics. Information gathered from the learners and 

educators included: biographical information, factors affecting teaching and learning 

of mathematics and suggestions. The qi}antitative data were analysed using 

descriptive and inferential statistics while the thematic approach of coding, sorting, 

and categorisation were sed to analyse ~ualitative dat~. Recommendations were 

made to the various stakeholders sucrn as the government, the Department of 

Education, principals, educators, learners and caregivers. These recommendations 

will therefore help in finding lasting solutions to grade 9 learners' problems with 

learning mathematics. 

Key words: Educators, Factors affecting mathematics, King William's Town 

education district, Learners, Mathematics 
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CHAPTER ONE 

INTRODUCTION AND BACKGROUND 

1.1 INTRODUCTION . 

The high level of youth unemployment in South Africa in general and in the King 

William's Town district in particular is closely linked to the quality of schooling 

especially in nt.Jmeracy and literacy Centre for Development and Enterprise (COE, 

2013) . . Accor_dingtq Jhe Hum~:in Sciences Research Council (HSRC), South Africa's 
. •·. . . .· • ' .. 

growth is stifled by a severe skills shortage, particularly in the fields of science, 

technology, engineering, mathematics and accounting, and this gap has largely been 

blamed on the poor quality of the educational system (Ann, 2011 ). Mathematics is a 

pre-requirement for entering into these careers to enable learners understand the 

content of the various subjects in these disciplines. 

Successive governments of post-:ap9rtheid Sputh African have sought to address the 

backlog of deficiency of learners' mathematics by introducing various pro-active 

measures. The government has organized a series of training and workshops for 

teachers· handling mathematics in order to sharpen their skills and tap into modern 

learners' natural affinity for all things technological. In parallel to the teacher training, 

Govan Mbeki Mathematical Development Unit (GMMDU) is also running incubator 

schools for more than 400 selected learners from under-resourced schools. Learners 

receive Android tablets which they are trained to use as a "personal tutor" after 

school hours (GMMDU, 2013). The government also introduced the Annual National 

Assessment (ANA) to measure progress in learners' achievement in literacy and 

numeracy and also to provide valuable feedback to schools, teachers, learners and 

parents Department of Education (DoE, 2011 ). With all these measures put in place 

by government to improve the performance of learners' mathematics, only little 

improvements have been documented. 

1.2 BACKGROUND TO THE STUDY 

There is a major concern globally about the performance of learners in mathematics. 

Through international cooperation and partnerships, the United Nations Organization 
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for Education, Science and Culture (UNESCO) organizes activities, especially in 

developing countries, to promote capacity-building· for research and advanced 

training in mathematics and • mathematics education and, in general, to enhance 

public understanding and appreciation of the importance of mathematics in society 

and daily life. _: UNESCO supports initiatives that address the lack of interest by 

students in mathematics, and those that upgrade teachers on their knowledge of 

new developments in · mathematics and its significance to society and daily life. 

Within this context, partnerships are being strengthened with the International 

Commissic;m for Ma_t~ematical lnstru.ction (ICMI), regional mathematical . societies, 

universities, and research institute.s (UNESCO, 2014 ) .. _ ,, . ' .• \ • . : 

"Choose mathematics/· ~:(Norwegian scholar has advised students "because you will 

meet it more and more in the future. Mathematics becomes more and more 

important in all areas of work and scholarship. There will be more mathematics at 

work, so you will need more mathematics at school" (Hanushek & Woessmann, 

2008). The American Diploma Project agrees with this assessment, estimating that 

"in 62 percent of American jobs over the next 10 years, entry-level workers will need 

to be proficient in algebra ,· geometry, data· interpretation, pTobability and statistics"( 

cited in Friedman, 2007:302). 

Hanushek & Woessmann (2008) assert that there is also a technical reason for 

focusing our analysis on mathematics. This subject is particularly well suited to 

rigorous comparisons across countries and cultures. There is a fairly clear 

international consensus on the mathematical concepts and techniques that need to 

be mastered and on the order in which those concepts should be introd~ced into the 

curriculum. The knowledge to be learned remains the same regardless of the 

dominant language spoken in a culture. 

The Program for International Student Assessment (PISA, 2012) conducted a test 

with about 510,000 students across the globe in 65 countries on mathematics, 

science and reading. This test cycle had a particular focus on mathematics. The 

mean score for mathematics was 494, while the mean score in reading and science 

was 496 and 501 respectively. The results showed distinct groups of high-performers 

in mathematics. The East Asia countries of Shanghai and China scored the best 

result of 613. The United Kingdom, Ireland, Australia and New Zealand had an 
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average score of 494, with the USA trailing this · group at 481. On average, boys 

scored better than girls in mathematics, girls scored better than boys in reading and 

the two sexes had quite similar scores in science (P_ISA, 2012) . . 

The National Assessment Governing Board (NAGB, 2005) conducted a test with 

representative samples of grade 8 learners in public and private schools in each of 

the 50 states, in ten large public school districts in the U.S. in math, science, and 

reading. NAGB observed that ·only 6.04 percent of the students in the U.S. in 8th 

grade in 2005 scored at the advanced level in maths. Trends in International Math 

and Science Study (TIMSS, 2007) also administered an international test to students 

throughout the wo_rld; this te$t appeared to have set a standard very similar to NAEP 

in 2005. As a result, only six percent of U.S. 8th graders scored at the advanced 

level on that test as well (Loveless, 2008). 

The International Mathematical Union (IMU, 2009) released a report on the 

disparities in mathematical development in Africa. According to IMU, North Africa is a 

relatively advanced region in mathematics, partly due to governments' broad 
• ' • • • '11 

commitment· to ·resear~h ancJ • education at all levels and sustained support from 

nearby Southern Europe. Among African countries, Egypt has a uniquely strong 

mathematical community. Francophone Africa, reflecting its colonial past, with 

continued support from the world-wide Francophonie, is relatively advanced in 

secondary and tertiary mathematics, but its strength in pure mathematics is not 

matched by activities in applied fields. The Anglophone countries of East Africa are 

generally weaker in pure mathematics, with most emphasis directed towards applied 

fields (IMU, 2009) . . 

The West Africa Secondary School Certificate Examination (WASSCE) asserts that 

over ninety thousand WASSCE candidates failed mathematics and science. 

(WASSCE, 2015). Also there have been overwhelming concerns from government 

and stake-holders over the poor performance of students in mathematics and 

science as reflected by recent results released by the West African Examination 

Council (WAEC, 2015). 

The revelations by WAEC follows the recent report by the Organisation for Economic 

Cooperation and Development (OECD) which ranked Ghana last among 76 other 
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countries regarding the performance of students in mathematics and science 

(OECD, 2015). 

Kenya has a relatively strong bachelor's programme in pure mathematics, applied 

mathematics, statistics and computer sci_ence. However, the poor-performance in 

mathematics in primary and secon_dary schools remains an issue of great concern 

(Aduda, 2003). 

According to the National Examination Council of Tanzania (NECTA, 2007), it shows 

that the state of mathematics in Tanzania is poor, especially at the primary and 

secondary school 'levels.· The World Economic Forum (WEF, 2014) ranked South 

Africa's mathematics and science education second-last in the world ahead· of only 

Yem.en. Some of the sm'aller countries .·in. Southern Africa offer exciting models of 

collaboration, primarily Tanzania, Botswana, and Zimbabwe, as well as the other 

countries of the Southern African Development Community (SADC). Some South 

African schools, notably private schools and formerly all-white universities, have 

achieved relative strength in mathematics.· Its capacity nationwide, however, is very 

low. J 
TonPther in Exrc,llc,nce 

IMU (2009) also observed thatin most African countries mathematical development 

is limited by the low numbers of secondary school teachers and mathematicians at 

the masters and PhD levels. With few professors to train the next generation of 

leaders in the field, countries cannot meet the growing demand for mathematicians 

with advanced, up-to-date training. • 

Van der Walt, Mar~e & Ellis (2008:490) indicated that "researchers agree that, the 

subject matter knowledge of the majority of learners in South Africa is parlous". They 

further argued that South African learners experience problems relating to their 

limited technical vocabulary of mathematics. The South African Human Sciences 

Research Council (HSRC) conducted studies in 1995, 1999 and 2003 to assess 

learners at grade 8 level in mathematics and science. Among the six African 

countries, (Egypt, Tunisia, Ghana, Botswana, Morocco & South Africa) that 

participated in the Trends in International Mathematics and Science Study, South 

Africa had the lowest score in science and mathematics even though grade 9 

learners participated for South Africa with the excuse that the questions were too 

tough for their grade 8 learners (TIMSS, 2003). 
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The COE (2011) ( cited among other data collected in 2007) showed that the majority 

of grade 6 teachers in South Africa cannot answer a question that their learners 

oughfto answer base·d 6n the grade 6 curriculum. The COE report reiterates that the 

teaching of mathematics in South Africa schools is among the worst in the world. A 
study conducted by UNICEF (2005) indicated that South African learners ranked 

fourth with an average literacy score of 48.1 % and rated last with respect to 

numeracy, scoring at 30.0%. 

In 2011, TIMSS showed that South African learners have the lowest performance 

among all 21 .middle~iricome countries that participated in the study. Reddy, (2004:1) 

explains thaf thete is no single cause of South Africa's poor ·and diverse ' performance 
. . . 

in mathematics. ··Preliminary explanations could be· linked to multiple, complex and 

connected sets of issues, including the following: issues of poverty, resources and 

infrastructure of schools, low . teacher qualificatio s, and poor learning cultures in 

schools. Language proficiency is a contributory factor but the issues of conceptual 

and cognitive demands placed on students in classrooms seem to be significant. 

Van der Walt et al. (2008) and Ndlovu (2011) also argues that the poor performance 

of South African learners in mathematics can be likened to lack of appropriate 

learner support materials, poor socio-economic background of learners, medium of 

instruction, lack of motivation, poor quality of teachers and inadequate study 

orientation. The results of the South African National Study in Mathematics and 

Science (Reddy, 2004) shows that there is a difference in performance among 

provinces, with the Western Cape, Northern Cape and Gauteng being the three 

highest performers. The three lowest performers were KwaZulu Natal, Eastern Cape 

and Limpopo. Analysis of learners' performance reflects that learners in the former 

• white schools have the highest scores whereas learners in the African schools have 

the lowest scores. 

King William's Town is the second most populous city in the Buffalo City Municipality, 

with a population near 100,000 inhabitants (Eastern Cape Census, 2011 ). King 

William's Town education district has about 416 public schools made up of combined 

schools, intermediate schools, primary schools and secondary schools in all suburbs 

and townships (ECDoE, 2015). However, these educational institutions have not 

been able to mitigate the major challenges facing the district. Education is widely 
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acknowledged as key to the development of every nation. However, this expectation 

is proving elusive in South Africa due to the fallen standard of education. This 

decline in performance is notable in subjects like mathematics and science (ECDoE, 

2001 ). Out of the 81 education districts in the country, the 10 districts that performed 

below 60% in the 2012 matric examination were all in the Eastern Cape (Eastern 

Cape Social Economic Consultative (ECSECC, 2015). This is shown in the table 

below. 

Table 1.1: Districts that performed below 60% in the 2012 matric examination 

Districts Percentages 

Fort Beaufort ~4,7 

Mt Frere 49,6 
I 

Qumbu I --;--~ . 491, 1 

Butterworth \ • M 1: t11 5 , 9 u ,~ "· • i) ;J: 

Dutywa ' / 51,0 
' King Williams Te>wn TT ,;uol""c; I

f 56,9 Tl nr n ~hri 'lro 
Libode - -- .. ,_.._,_,, .... .J "-J ... ...... 1:,814 ............... -

Toaeth ~r in Excel ence -Lusikisiki 59,4 

Mbizana 57,6 

Sterkspruit 56.1 

Source: Eastern Cape Social Economic Consultative (ECSECC, 2015) 

King William's Town education district in the Eastern Cape of South Africa is not 

immune to the spiral down trend in educational standards. In 2011 Matric results, the 

district was ranked among the worst performing education districts in South Africa 

with a percentage score of 58.1 %. The situation at the grade 9 level is not different 

from the performance. at. the Matric lev~I. The average performance of grade 9 

learners in mathematics in 2014 nationwide for instance has dropped to 10.8% 

(ANA, 2014). The average percentage mark in grade 9 mathematics in 2012, 2013 

and 2014 in the nine provinces in South Africa is as shown below (ANA, 2014 ): 
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Table1 .2: The average percentage mark in grade 9 mathematics 2012, 2013, 2014 

Province Average mark (%) 

2012 2013 2014 

EC 14.6 15.8 13.3 

FS 14.0 15.3 12.9 

GP 14.7 15.9 12.4 

KZN 12.0 14.4 10.7 

LP 8.5 9.0 5.9 

MP 11.9 I 13.7 - 11.3 I 
NC 13.2 12.6 "/ 9.7 

NW 11.2 10.6 
1, l1 0 I~ -WC 16.7 uo i vo I/ 13.0 

NATIONAL 12.7 ' 1, 13.y 10.8 

Source: (Annual National Assessrn\t t, §014 of Fort Hare 
Also, the national average percer a , g t fn%fk1s11tN nfJ f-le7m§tics in 2012, 2013 and 

2014 from grade 1 . to grade 9 in the Annual National Assessment (2014) shows a 

clear picture of the abysmal performance of mathematics among the grade 9 

learners. 

Table1.3: Mathematics average percentage mark from grade 1- grade 9 

Grade Mathematics Average Percentage Mark 

2012 2013 2014 

1 68 60 68 

2 57 59 62 

3 41 53 56 

4 37 37 37 

5 30 33 37 

6 27 39 43 

9 13 14 11 

Source: (Annual National Assessment, 2014) 
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On the basis of the above considerations, a compelling case is made for the 

research that examined factors affecting grade • 9 learners' performance in 

mathematics in the King William's Town education district of the Eastern Cape 

Province of the Republic Of South Africa, given the fact that no studies have been 

conducted previously to provide insight into the issue of grade nine learners 

performance in mathematics. 

1.3 STATEMENT OF PROBLEM 

King William's Town education district being listed among the ten poorly performing 

districts in mathematics in grade 9 is a cause for concern (ANA, 2012). This matter 

needs intensive rese?lrch to find out the -factors affecting learners' performance in 

mathematics due to the effect it will have on the individ al and the nation at large. 

King William's Town - despite a slight i~ ent in the Eastern Cape's 2014 
.U S 

Matric pass rate - remains the worst peKform,gg dr's ricts with three schools recording 

a zero percent pass (ECDoE, 2015). Mji & Makgato 2006:254) assert that, "outdated 

teaching practices· and lac~ o~1 f a e resulted in poor 

teaching standards." They em~~Jt~-e rt!iA'.tEt • 

exacerbated by a large number of under qualified or unqualified teachers who teach 

in overcrowded and ill equipped classrooms. 

Adu, Adelabu, & Adjogri (2014) observed that the use of ICT to support teaching 

and leaming within mathematics remains under developed. They also stated that e-

learning is the appropriate application of the internet to support the delivery of skills 

and knowledge in a holistic approach not restricted to a particular course, 

technologies or infrastructure; rather it includes all media employed in transmitting 

audio, video, data or multimedia such as cable satellite, fibre optics, wireless (radio, 

infra- red, Bluetooth, Wi-Fi). 

The South African Democratic Teachers Union (SADTU, 2013) lays the blame for 

learners' performance in mathematics by high school students on the attitude of the 

students towards the subject. While the five teachers' unions - National Teachers 

Union (Natu), National Professional Teachers Organization of South Africa 

(Naptosa), South African Democratic Teachers Union (Sadtu), The Professional 

Educators Union (PEU) and The SA Onderwys Unie (SAOU) - stated that they did 
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not believe the ANAs in their "current form" were in the best interests of learners. 

(The five teachers' unions, 2015). In 2014 the final stage of the incremental 

implementation of the CAPS was· completed in the Senior Phase in grades 7, 8 and 

9. CAPS, therefore, provided stability in the sector by giving teachers clear 

guidelines on content, pedagogy and assessment and this has positively influenced 

learner performance in these phases (CAPS, 2009). 

Given the assertions made by scholars, the researcher was motivated to investigate 

the factors affecting grade 9 learners' performance in mathematics. The main 

problem of concern in this study \/Vas to· examine factors affecting ·grade 9 learners' 

performance in mathematicsin the .King William's Town edu~ation district. 

1.4 RESEARCH QUESTIONS 

1.4.1 Main research question 

What are the factors affecting grade 9 learners' performance in mathematics in King 

Williams town education district? 
U ·versity of Fort Hare 

1.4.2 Sub-research question ogether in Excellence 

i. How is the subject content introduced and taught by mathematics 

teachers? 

ii. ~). How does the motivation of educators affect the teaching of 

mathematics? 

b ). How does the motivation of learners affect learning of mathematics? 

iii. What are some of the measures put in place by government to address the 

problem of learners' performance in mathematics? 

1.5 OBJECTIVES OF THE STUDY 

The objectives of the study were to: 

i. Verify how the subject content is introduced by mathematics teachers. 

ii. Examine whether the motivation of mathematics educators and learners 

will improve the performance of teaching and learning of mathematics in 

grade 9 

9 



 

 

iii. Identify some measures put in place by government to address learners' 

performance in mathematics. 

1.6 SIGNIFICANCE OF THE STUDY 

In this study, examining factors affecting grade 9 learners' performance in 

mathematics in the King William's Town education district will have significant public 

implications, as it will help identify learners' challenges in mathematics among high 

school students . in South Africa. This in effect will help to improve the growth and 

development of the cou.ntry w.hen the challenges are addressed. The researcher also 

anticipates tha.t this . research will unravel the factors affecting learners' performance 

in mathematics among high schools in South Africa . By identifying these factors, the 

government, the Department of Education p9nents, learners and non-governmental 

organizations (NGOs) will consider the suggested recommendations to improve the 

performance of mathematics in South African schools, Africa and the world as a 

whole . . · 

1.7 SCOPE OF THE STUDY 

niversity of Fort Fare 
Together in ~"xcellence 

First and foremost, the scope of the study was limited to grade 9 learners of public 

high schools in the King William's Town education district. High schools within the 

district were selected for the study. The aims of this· study were limited to examining 

factors affecting grade 9 learners' performance in mathematics in the King William's 

Town education district. 

1.8 DEFINITION OF TERMS 

Poor performance: 

A performance below the desirable results (ANA, 2014 ). It also refers to bad 

academic achievement. 

Educator: 

A person such as a teacher or a school administrator who has a job in the field of 

education (Merriam-Webster, 2015). An educator also refers to a teacher or a 

person who provides tutelage to a learner. 
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Learner: 

Someone who is receiving formal education at a school (DoE, 2015). A person who 

is being taught by a teacher in a school is called a learner or a person who is 

undergoing tutelage. 

Grade 9: 

It is a grade in the senior phase of junior secondary school education (DoE, 2015). It 

is the senior phase of junior high school 

Paradigm: 
~,,f 

A paradigm is a conceptual model of .§._pees n's worldview complete with the 
D 

assumptions that are associated with that vieuw (M¢rtens, 2005). ----
Annual National Assessment (ANA): 

T • • £ J; 
Annual National Asse·ssment f.AN~} Is an 9ssessment pr-egr-ar me use to measure 

• . • . • Toaet er zn Exri l ence . progress and achievement m learner~cH1evement in I eracy and numeracy in South 

Africa. It also provides valuable feedback to schools, teachers, learners and parents. 

Trends in International Mathematics and Science Studies (TIMSS): 

Trends in International Mathematics and Science Studies (TIMSS) is an assessment 

programme used to test learners in mathematics and science globally. 

1.9 LITERATURE REVIEW 

A literature review was carried out to determine what had already been written on 

factors affecting learners' performance in mathematics. According to Creswell (2009) 

a literature review provides a framework for establishing the importance of the study 

as well as a benchmark for comparing results with other findings. The researcher 

depended on information from books, journals, dissertations and newspapers. 

1.10 RESEARCH METHODOLOGY 

The methodology used for this research was a mixed methods research approach. 

This is a methodology for conducting research that involves collecting, analysing and 
11 
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integrating quantitative and qualitative research (FoodRisC, 2015). The instruments 

used for this study included observation, a structured questionnaire, and semi-

structured inter:views. to elicit information from the learners and their educators. This 

method was suitable for the study because it captured the in-depth views of both the 

educators and. their learners and also cross-checked the responses from the 

respondents to produce valid data.: 

1.11. POPULATION AND SAMPLING TECHNIQUE 

The study population consisted of all grade 9 learners and mathematics educators 

handling grade 9 in the 57 selected public high schools in the King William's Town 

education district. A sample of 360 learners and five educators were selected using 

multiple sampling techniques, i.e. the ,stratified, simple random and purposive 

methods. 

1.12 METHOD OF DATA ANALYSIS 

The quantitative data was analysed using descriptive statistics of frequency 

distribution tables and ·grap • s ·)Jm-1eSinfl re·nt af statistie~ was used to reach 
. . . . . o ettzer in Excellence . . conclusions about the population o s uay 6asea on a sample set of data. Qualttat,ve 

data was analysed through the thematic approach of coding, sorting and 

categorization 

1.13 ETHICAL CONSIDERATIONS 

Voluntary participation 

The researcher ensured that participation in the research was completely voluntary. 

Nobody was forced to participate. 

Consent of the participants 

The researcher sought the consent of the respondents before administering the 

research instrument. This was done by providing respondents with a consent form to 

complete before administering the questionnaires. 
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Anonymity of the participants 

The researcher ensured that the identities of the respondents were g·uaranteed by 

not identifying any response with any respondent. Names of the respondents were 

not provided. 

Confidentiality of respondents. 

Confidentiality of the respondents was ensured by the researcher. Thus the 

researcher held the respondents' information as confidential as possible and the 

information was used only for the intended purpose. 

Permission 
· , . . . N D . 

Permission was sought from the Depart1:m¢~~ _of l;d flcat1on and the principals of high 
------schools where the researcher carried ot:1t the researcfl. This was done by providing 

an introductory letter from my ~upervi~or introducing me as a student to the 

Depa'rtment of Education and t~e x,/rim:1~ prir{cif)als bf°the hi~fn sehools. 
Together zn Excellence 

1.14 ORGANIZATION OF THE REST OF THE STUDY 

Chapter one: consists of the introductory section of the study. It looked at the 

background to the study, statement of the problem, objectives of the study, 

significance of the study, scope of the study and organization of the study. 

Chapter two: consists of the literature review. The chapter commences with an 

introduction, followed by the literature study. 

Chapter three: • focuses on the research methodology; it describes the research 

design, the study area, study population, sample size, sampling techniques, sources 

of data, ·data collection instruments and method of data analysis. 

Chapter four: comprises of the presentation of the analysed data of the findings of 

the study. 

Chapter five: deals with the summary of the analysed results after which conclusions 

are drawn. Recommendations are made based on the findings. 
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2.1 -INTROD~CTION 

CHAPTER TWO 

LITERATURE REVIEW . 

This chapte·r provides an account of the literature on factors affecting learning and 

factors affecting learners' performance in mathematics in high schools in South 

Africa. Creswell (2009) explains that a literature review provides a framework for 

establishing the importance of the study as well as a benchmark for comparing 

results with other find_ings. :T~e term "factors" affecting learners' performarice _is used 

to emphasise how educators and the education system need to approach and 

remove existing factors hindering learners' performance in mathematics in high 

schools. The National Commission on Spee1al Needs in Education and Training 

(NCSNET) (2001) and Department of Education (DoE) Draft Guidelines for Inclusive 

Education (2002:130-135) identified the following factors and some other factors 
T 

affecting learning: • • v • J a 
. Togethe"" in Excellence 

2.1.1 Inflexible curriculum 

Research has shown that the rigid nature of the curriculum does not make room for 

all categories of learners. For instance, a visually impaired child will not benefit from 

the visual aids in the classroom nor the hearing impaired child benefit from the 

hearing aids in the classroom. According to Sauian (2002), the mathematics 

curriculum in developing countries is often based on studies as well as the 

experiences of the developed world. Invariably, the syllabi of the former are often 

adopted from the latter. Some scholars believed that there is an extraordinary 

similarity in the mathematics curriculum across the globe. The assessment process 

is also a · hindrance to the performance of learners because a learner who cannot 

write legibly might fail his or her examination though he or she has the requisite 

knowledge. (Education White Paper 6,: 31 par. 2.2.6.1 ). 

Responding to Diversity through the National Curriculum and Assessment Policy 

Statement (DoE, 2011 a) is a set of guidelines that is intended to provide teachers, 

principals, subject advisors, administrators and other personnel with parameters and 
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strategies on how to respond to learner diversity in the classroom through the 

curriculum According to the Guidelines for Inclusive Teaching and Learning (2010), 

and the DoE (201 Ob: 19), lesson plans have to provide differentiated learning, 

teaching and assessment activities to ensure effective multilevel teaching. However, 

in addition to these forms of differentiation, teaching and assessment activities will 

be adapted at lesson plan level for learners who need specific additional support as 

a result of individual barriers to learning mathematics. Differentiation at lesson plan 

level will also be required for all learners in a class who need specific additional 

support because of individualised barriers to learning. 

2.1.2 Language and communication barriers 

Usually, teaching and learning of mathematics takes place orally in the form of a 

language. Language that is not the home language of the educator or learner poses 

a great challenge. This challenge leads fo low expectations of learners in their 

academic work. The medium of instruction in most rural schools in South Africa is 

the home language; however, the learning materials are in the First Additional 

Languages which are Englishj and Afrikaans. Learners are t refore faced with the 

challenge of understanding the concept of mathematics in this regard. (Education 

White Paper 6:19). The United Nations Educational, Scientific and Cultural 

Organization (UNESCO) (2008) conducted research across 26 countries showing 

that over 50 percent of students who dropped out of school did not speak the 

language in which they were being educated. 

2.1.3 Attitudinal barriers 

Fear and lack of awareness among educators, learners and the community pose a 

great challenge of discrimination against learners with disabilities. In South Africa, 

we are used to a segregated education system and most educators and learners 

lack the exposure to people with disabilities. In most communities in Africa, children 

with disabilities are hidden from the public. Most public facilities are also disability 

unfriendly. Learners with HIV/Aids experience stigmatization from their educators 

and peers. Education structures in various education districts are not enabled; 

neither do attitudes, teaching and learning methods as well as the curriculum reflect 

inclusive values (Swart & Pettipher, 2005:18). 
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2.1.4 Inaccessible and unsafe environment 

The vast majority of sites of learning are not easily accessible to all learners, 

educators and community members, especially those who use wheel chairs. For 

example: 

• Where access roads to schools are on steep inclines 

• Where learners have to be dropped far away from school to complete the 

journey on foot due to lack of access roads 

• Where there is youth violence in schools the fear factor prevents learners 

from regular · attendance. Also, research has· found that there have been 

reported cases of violence at some schools in Sou.th Africa and. this makes 

learners feel unsafe and so they absent themselves from school (DoE, 2002). 

2.1.5 Lack of management and administration ~kills among principals 
I I 

Besides problems relating to administration and management at the provincial, 

district, and circuit levels, there is also evidence that administrative and managerial 

skills of school · principals in some schools are not particularly impressive. The 

principal ·of a school represents the provincial department of education and the head 

of the school management team has the crucial role of professional and 

administrative leadership, and is responsible for the standard of learning and 

teaching in the school. Some teachers perceive school principals as autocratic. They 

do not involve staff in decision making processes of the school. This in effect hinders 

teaching and learning .. 

2.1.6 Inappropriate decision-making by the School Management Team 

The South African School's Act 1996 was established to decentralised decision 

making to the school level by all stakeholders such as the School Management 

Team (SMT), the School Governing Body (SGB) and the Learners' Representative 

Council (LRC). Such decisions should be inclusive to ensure that decisions address 

the needs of the learners in the school. The main goal of the reform was to give the 

schools more control over how resources are spent so that they could be used more 

effectively and efficiently to improve learner performance (Stiefel et al., 2001 :7). 

According to the findings of the study on school-based-budgeting (Stiefel et al., 
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2001 :7), many reforms aime·d at improving public schools involve transferring control 

over resources from central authorities to school-levef decision makers while at the 

same time holding school decision makers accountable for learner achievement. The 

underlying logic is that decision makers who are closer to the ground would be better 

able to allocate resources to learners with different backgrounds, learning styles, and 

needs in general. As a result this interest should change the allocation of resources 

in a way that leads to improvements in the level of academic performance because 

the allocation would be better aligned to the academic needs of that specific school 

(Stiefel et al., 2001 :1 ). However, research revealed that most decisions taken by the 

school management . team dd° rfot necessarily enhance the performance of the 

students' acade-mic work. 

2.1. 7 Poverty 
. .. 

Ramala, (2009) • observed that poverty has spa~iql, racial, and gender dimensions. 

The high poverty levels among the _ rural black communities in South Africa are 

largely due to high illiteracy and unemployment. This eventually affects the academic 

performance of their children in school. Research indicates that the Human r 
Development Indices (HDI) vary considerably and the Limpopo Province has been 

identified as the one with the highest poverty rate of 77 .9% followed by the Eastern 

Cape at 74.3%. This figure (74.3%) confirms that illiteracy and unemployment levels 

are linked to poverty. The demarcation of provinces and settlement patterns seems 

to be politically motivated and confirms the findings of the other studies. For 

instance, the black population lives in rural areas characterised by, among others, 

malnutrition (Statistics South Africa, 2001 ). The government produced a mechanism 

to address the problem of inequality at schools through the distribution of the 

education budget policy that provided a framework for allocating "non-personnel 

recurrent costs on the basis of need". A "resource targeting list" was developed 

informed by physical conditions, available facilities, the degree of overcrowding of 

the school, educator-learner ratio, availability of basic services, and the relative 

poverty of the community around the school. The main impact of the revised formula 

is that the poorest 40% of schools should receive 60% of the provincial schooling 

non-personnel budget allocation and the less poor 20% receive 5% of the resources 

(National Norms and Standards for School Funding, NNSSF Act, 1998). 
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2.1.8 Social attitude . 

Researchers have observed that there are many social practices that are not 

particularly encouraging for s9hooling in South Africa. One example of such 

practices is initiation. Among some black communities both boys and girls have to go 

to initiation school before they are recognized as adults. The initiation process 

requires that initiates, who are in most cases aged between 15 and 21, be kept away 

from home and the community for two to three months. The initiation practice is so 

highly valued that children are taken out of schools to undergo the process. In some 

communities, particularly the Xhosa in the Eastern Cape, the initiation period 

disrupts school in a more visible manner because it usually involves more people 

than the initiates. For example, younger family members of the initiates are· required 

to take food to their brothers every morning and afternoon. Many schools are forced 

to either start later than usual or cope with scores of pupils coming to school late. 

According to teachers and. learners who were interviewed in various schools in the 

King William's Town district, some learners struggle to catch up missed work, 

resulting in poor performance ( ~tervie~s with etlcrcators and learners in schools in 

the King William's Town district, 2016). 

Some of them lose the motivation to continue with school, while others distinguish 

themselves as 'men' and 'women' who cannot attend classes with or be taught by 

'boys' and 'girls'. Learners in one school further indicated that a major problem 

regarding initiation and the extent to which it affects schooling is the attitude of the 

community which seems to value traditional practices more than school-based 

education (Interviews with learners, 2016). 

2.1.9 Effects of racism on learning 

Racism usually refers to the disengagement, denial, exclusion and unequal human 

value judgements that exist between people of different colour, race, culture and 

creed (News24, 2013). Racism can lead to many forms of emotional and physical 

atrocities against fellow human beings. It makes people feel excluded, punished and 

disabled in an environment where interpersonal, institutional and constitutional 

racism has been rife (News24, 2013). The impact of racism in South Africa has been 

profound, especially in schools. With many other facets of life in apartheid-era South 
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Africa, schools were designed to express and entrench an exclusionary ideology 

which informed school· policies and practices Dawson (cited in Christie, 1985). In 

1953 the Bantu Education Act removed education for blacks ·from missionary control 

and placed it under government control (Kallaway, 2002). A dual medium system 

was put in place that catered for English and Afrikaans speakers. Although primary 

school education for Africans was taught in their mother tongue, much of their 

secondary education was delivered in either English or Afrikaans (Kallaway, 2002). 

The Department of Basic Education (2011) indicated that the province with the 

highest number of learners, schools and educators is Kwazulu-Natal. A total of 2.8 

million learners attended 6180 schools with 93266 ed_ucators. The second best 

performer is Gauteng with two million learners attending 2599 schools with 71532 

educators. Eastern Cape had 1.9 million learners attending 5755 schools with 68499 

educators. The two provinces with the least number of learners, schools and 

educators are Northern Cape and Free State. ~, 

2.2 TEACHING AND LEARNING OF MATHEMATICS 
• ·1v u Fort Hare 

2.2.1 Concept of learning in perspective in ~xcellence 

Learning is a relatively permanent change of behaviour resulting from experience 

(Bieheler & Snowman, 2000). Kolb (2005) enumerated the essential characteristics 

of learning as: learning is a continuous process based on experience, learning is a 

holistic process of adaption to the world, learning is the process of creating 

knowledge, and learning in the conventional sense is the process of absorption of 

knowledge resulting from the interaction between the teacher and the lea·rner. A 

NCSNET report, (2000) indicated that what is actually learnt is a product of natural 

selection by the learner. Schoenfeld (1992:349) revealed that learners have 

misconceptions and misunderstandings which they bring to the classroom as their 

working tools. These misconceptions and misunderstandings therefore need to be 

addressed by their educators. A good mathematics educator needs to change the 

perception learners have towards the subject. One of the negative perceptions 

learners have towards mathematics is that "mathematics is meant for only those who 

are gifted and not for the non-gifted students". In the United States, many people 

believe that only a few "gifted" individuals have "what it takes" to learn mathematics, 

and that hard work cannot compensate for this. However, studies have shown "when 
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asked to explain why some children do better in mathematics than others, Asian 

children, their teachers, and . their parents point to hard work, their American 

counterparts to ability" (Tobias, 1993). Also some girls see mathematics as a subject 

reserved for the boys. These are negative impressions which need to be changed. 

2.3 RETENTION AND MEMORY MOD.EL IN MATHEMATICS . 

Cognitive psychology underscores the stages of acquiring and processing 

information in order to generate one's own knowledge in learning. (Woolfork, 

2013:228) asserts that the initial phase of information in learning mathematics is 

"sensory memory" or ·"sensory register". During this first phase the senses pay 

attention · to and • register selected stimuli : while ignoring others (Schunk, 2008). 

(Woolfolk, 2013) observed that the human brain is selective in paying attention and 

this is affected by other factors that are happening concurrently. Therefore, divided 

attention caused by learners' negative behaviour could be the first stumbling block in 

learning mathematics. 

The second phase is the coglJtive process in learning mathematics. (Salvin, 2009) 

indicated that the brain can store int rmation in the ~hort-term memory. (Woolfolk, 

2013) stated that the capacity of short-term memory is limited, and is able to hold 

five to nine items of information at a time for 15 to 20 seconds. Information that is 

learned well is sent for permanent storage in long-term memory. Information that is 

not processed in the short duration of working memory is discarded, making space 

available for processing new information. The implication of learners' negative 

behaviour on working memory is that it overloads the limited space of the working 

memory and reduces the attention span (Schenck, 2011 ). 

The last phase in memory processing and learning· mathematics involves 

remembering teachers' instructions, formulas, procedural operations and theorems. 

However, according to (Schenck, 2011 ), learners' forgetfulness is an everyday 

occurrence in mathematics lessons. (Salvin, 2009) noted that one important reason 

that learners forget is interference, which happens when information is mixed up with 

or instantly pushed aside by other information. The reason for this forgetfulness is 

that interference inhibits learners from absorbing the information by rehearsing it 

mentally and establishing it in their working memories (Salvin, 2009). 
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2.4 MATHEMATICS AND CU,L TURE 

Researchers have shown that children's mathematical abilities differ across 

countries. In Canada, students score substantially lower in mathematics problem-

solving and o·perations than students in Korea, India and Singapore. Also research 

showed that in countries such as Taiwan and Japan parents place more emphasis 

on effort rather than one's innate intellectual ability in school successes. By parents 

placing a higher emphasis on effort rather than one's innate intellectual ability they 

are helping their child develop a growth mind-set (Dweck, 2006). 

Most Africans, especially the black race, perceive mathematics as a subject reserved 

for the white race Christine ( cited in Maree, 2007). Hawson & Wilson ( cited in 

Sauian, 2004:2) claim that a canonical school mathematics curriculum was 

developed in Western Europe in the aftermath of the Industrial Revolution and was 

adopted practically everywhere during the p'resemt century. In most of the developing 

world today the former mathematics education system was deeply embedded in the 

cultural and colonial heritage of the past. For example, Malaysia, Singapore and 

Hong Kong adopted the British system~ the Philippines adopted the American 

system, while Vietn_am and Cambodia adopted the French system and so on Nebres 

(cited in Sauian, 2004:2). Most countries have now revised and developed their own 

curricula though some of the contents still resemble the Western curriculum. The 

only variation is often reflected by the difference in socio-cultural background 

(Sauian, 2004:2). 

There are differences in the level of mathematics education of the different countries. 

Each country has a different cross-cultural heritage, different medium of instruction, 

different level of educator training as well as different socio-economic positions 

(Sauian, 2004:3). Saujan, (2004:3) said the Chinese are well exposed to the urban-

business environment as compared to the Malaysians who are traditionally rural 

people. This has resulted in a different perception of mathematics. In Indonesia, 

there is a significant difference in achievement in primary mathematics in rural 

schools compared to those in urban schools Armanto ( cited in Sauian, 2004:3). 
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2.5 MATHEMATICS AND GENDER 

Johns, Schmader, &. Martens (2005) examined the effect of the teaching stereotype 

threat as a means of improving women's mathematics performance. The 

researchers concluded that women tended to perform worse than men in 

mathematics equations. 

Mathematics is often labelled as a masculine ability; as a result girls often have low 

confidence in their mathematics capabilities. Gender also significantly predicts 

mathematics • achievement. Gender differences in mathematical achievement have 

shown that boys significantly outperform girls (Kaahwa, 2012 & Ochwo, 2013). 

Conversely, (Namusisi, 2010) has reported girls outperforming boys. However, in a 

meta-analysis of 100 studies, (Hyde, Fennema & Lamon, 1990) found no or very 

small gender difference in mathematics achievement at the early primary level. But 

research shows that this trend seems to p~a]lge in secondary school because girls 

show more mathematics anxiety than boys (Opolot-Okurut, 2005). 

2.s MATHEMAT1cs AND AG~·niversity of Fort Hare 
Mathematics achievement has been associated with age. The Uganda National 

Examinations Board (2013) reported that the mean scores in Mathematics of 

younger students in senior two (grade 8) were higher than those of their older 

counterparts within the same class. However, (Ayotola & Adedeji, 2009) reported 

that age had an insignificant negative correlation with mathematics performance of 

senior two students. Studies have found that prior mathematics achievement is a 

good predictor of students' mathematical success (Hemmings, Grootenboer & Kay, 

2011 ). (West, 1996) has pointed out that prior mathematics achievement is the single 

predictor that is statistically significant across all grades. 

2.7 DEVELOPMENT OF LEARNING THEORIES 

Different learning theories based on different schools in educational psychology have 

been proposed to explain how learning occurs. These include the perspectives of 

cognitive theory, gestalt theory, behaviourist theory, and constructivist theory. A 

cognitive psychologist explains that intuitive thinking, meaningfulness and 

organization of information are essential for learning to occur. 
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The cognitive theorist argues that a learner is capable of controlling his or her 

learning activity and organizing his or her field of operation and has an inherent 

capacity to learn (Mwamwenda, 2004:192). The gestalt theorist sees learning as 

perception and behaviour as a whole. According to the gestalt theorist learning 

should be observed holistically instead of being broken up into different components. 

They further argue that a given object is not understood by analysing its components 

one from another. It can only be understood by looking at the picture holistically 

(Mwamwenda, 2004:204 ). 

According to Mwamwenda (2004:205), Gestalt psychologists argue that an organism 

cognitively formulates a number of hypotheses as to how the problem may be solved 

before it arrives at an insight into it. Once the organism has firmly decided which 

hypothesis should be used, it proceeds to use this to solve the problem. The 

behaviourist believes that learning is a functipn of change in overt behaviour. 

Changes in behaviour are the result of an individual's response to events (stimuli) 

that occur in the environment. The behaviourist further explains that learning occurs 

when the bond established between a stimu us and a respomse is reinforced in some 

way (Mwamwenda, 2004:1 71). Together zn Excellence 

However, in this research the researcher based his study on constructivist theory. 

Formalization of the theory of constructivism is generally attributed to (Jean, 1957) 

who articulated mechanisms by which knowledge is internalized by learners. He 

suggested that through processes of accommodation and assimilation , individuals 

construct new knowledge from their experiences. 

Constructivism is a theory of knowledge that argues that humans generate 

knowledge and meaning· from an interaction between their experiences and their 

ideas (Raskin, 2002). In constructivism, students need to construct their own 

understanding of each mathematical concept, so that the primary role of teaching is 

not to lecture, explain or otherwise attempt to "transfer" mathematical knowledge, but 

to create situations for students that will foster their making the necessary mental 

constructions. A critical aspect of the approach is a decomposition of each 

mathematical concept into developmental steps following a Piagetian theory of 

knowledge based on observation of, and interviews with students as they attempt to 

learn a concept (Jean, 1957). 
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Brownstein (2001) . explains that, in constructivism, learners should constantly be 

challenged with tasks that refer to skills and knowledge just beyond their current 

level of mastery. This captures their motivation and builds on previous success to 

enhance learner confidence. This dramatic change of role implies that a facilitator 

needs to display a total different set of skills than that of a teacher. A teacher gives 

answers according to a set curriculum while a facilitator provides guidelines and 

creates the environment for learners to arrive at their own conclusions. A further 

characteristic of the role of the facilitator in the social constructivist view-point is that 

the instructor and the learners are equally involved in learning from each other as 

well {Willard-Holt, 2000). 

2.8 DEVELOPMENT OF MATHEMATICA 

A mathematical concept is a general idea behind an equation, problem or formula in 

mathematics (Davis & Keller, 2014). The foundation for children 's mathematical 

development is established in the earliest years. Mathematics learning builds on the 

curiosity and enthusiasm of children and grows naturally from their experiences. 

Appropriate mathematical exp riences challenge young children to explore ideals 

related to patterns, shapes, numbers, and space with increasing sophistication 

(NCTM, 2000). 

Teaching a mathematical concept is a multifaceted activity due to the unique set of 

experiences and ideas learners bring to the learning environment. The educator's 

role is important in planning and structuring effective instructions for the whole class. 

The educator has to explore a wide range of methods to meet the understanding of 

the learners. Educators who adopt a behaviourist way of teaching believe that 

learners learn by controlling the stimuli, choosing the correct response and providing 

the appropriate reward (Macleod & Golby, 2003). Behaviourist attributes learners' 

failure to lack of learners' innate abilities. However, educators with constructivism 

theory believe that learners' cognitive activity is basic in acquiring knowledge. 

Learners learn by constructing meaning from experience. A constructivist technique 

encourages learners to structure, provide meaning and organization to experiences 

and allows the individual to "go beyond the information given" (Macleod & Golby, 

2003). 
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2.9 MATHEMATICAL PEDAGOGY 

Mathematical pedagogy focuses on the systematic method in which tec;1chers help 

their students understand and be able to do and use mathematics. Mathematics is a 

language of human action. For example, counting, folding, ordering, pairing, etc. As 

a result, this creates a language which we must use to reflect on that activity, 

learning to carry it out in our imagination and to name and represent it in symbols 

and images (Confrey, 1990). 

Research has shown that the principles of mathematics are generally understood at 

an early age; pre~schoolers can comprehend the majority of principles essential to 
. ' ; 

counting. By · grade R, it is obvious for children to use counting • in a more 

sophisticated manner by adding and subtracting numbers. Children begin to perform 

addition and subtraction mentally at appro__ximately six years of age. When children 

reach approximately eight years of age, tliey can • etrieve answers to mathematical 

equations from memory. With proper instruction, · normally functioning children 

acquire these basic mathematical skills and are able to solve more complex 

mathematica·I problems with more sophisticate training (Kail & Zolner, 2005). 
_r 

2.10 THE RURAL LEARNER 

The rural mathematics learner is seen to be functioning in a system. According to 

Donald et al. (2002), the systems theory sees different levels and groupings of the 

social context as 'systems' where the function of the whole is dependent on the 

interactions between all parts. The rural mathematics learner is a system within the 

school environment, family, community, educator, parents, peers and curriculum. 

Therefore, for the rural mathematics learner to function effectively, the relationship 

between the different systems must be coordinated at all levels. If any aspect is 

distorted, it will negatively a·ffect the rural learner. In addition to the general barriers 

enumerated earlier, the rural mathematics learner is at a disadvantage due to his/her 

environment. 

2.11 THE MOTIVATION OF MATHEMATICS EDUCATORS AND LEARNERS 

Motivation influences psychological and social functioning and facilitates academic 

performance as well as positive school perceptions (Gilman & Anderman, 2006:375-

391 ). Research has shown that even the best teacher cannot force a student to learn 
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if the student is completely unmotivated. Psychologists observe that motivation 

enables students to initiate, guide and maintain goal-oriented behaviours. 

Mathematics education requires highly motivated students and mathematics 

educators because it. requires reasoning, making interpretations and solving 

mathematical. problems .. The challenge of .mathematics learning for today's education 

is that it lacks disciplined study, concentration and motivation. To meet these 

challenges, mathematics educators and learners must be focused and motivated 

enough to perform well. Motivation. of mathematics learners and educators includes 

the following: 

2.11.1 The school environment 

Aside the brain development and training, the environ ent in which mathematics is 

learned also affects the performance of students and the delivery of the math 
V 

educator. School context and its facili ties-ucc;>UI~ vbe an important factor in student 
--.....__., 

achievement. Factors relating to the sc"1ool environ ent have become a research 

focus among educational practitioners. The learning environment is a major factor in . . T . . . 
the mastery goals that ?tudents _s'et (~ap ,~no & Maeti , 2 evf For example, the 

• To ther n Excellence • . . 
degree to which students are motivat appears to 6e related to teachers' interest In 

and respect for their students, along with how the teachers enforce discipline. The 

more democratic the school environment, the more students are motivated by 

internal goals and the process of learning (Vedder-Weiss & Fortus, 2011, 2012). 

The school environment must be creative enough to encourage learners to exhibit 

their mathematical talents. Language plays a major role in concept development in 

mathematics. In South Africa mathematics is taught in the second language which 

serves as an impediment to the learners who cannot read and write English or 

Afrikaans. This affects the performance of the learners because they find it difficult to 

understand and express their mathematical knowledge in the second language. 

Also, research has found. that there have been reported cases of violence at some 

schools in South Africa and this makes learners feel unsafe and so they absent 

themselves from school (DoE, 2002). 
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2.11.2 The classroom environment 

According to Rumberger & • Palardy, (2004 ), classroom inputs and processes 

contribute to student achievement. Educational Effectiveness Research (EER) has 

observed that class composition was found to positively relate to mathematics 

achievement of students between classes (Van, Fraine, Opdenakker, Landeghem & 

Onghena, 2000). Research has shown that high-ability students perform best when 

associating with other high ability peers, while lower-ability students benefit from 

interaction with students in the middle of the ability distribution (Burke & Sass, 2011 ). 

The classroom learning environment and classroom assessment were among the 

eight teachers' variables included in the dynamic model for measuring quality of 

teaching (Creemers & Kyriakides, 2008). Rajoo (2013) has shown that the quality of 

the classroom learning environment is • a significant determinant of students' 

mathematics achievement. Formative assessment is one of the most important 

factors associated with effectiveness at all ...... levels (Creemers & Kyriakides, 2008). 

Stears & Gopal, (2010) have proposed intecpretative and interactive approaches to 

assessment. - - -U- 1v rsity o •• Fort Hare 
in Excellence 

2.11.3 Condition of service of educators 

The· low morale of teachers due to their poor working conditions and remuneration 

packages contributes greatly to the poor performance of their students. It is often 

said that a healthy mind lies in a healthy body. Research has shown that teachers 

are not satisfied with their condition of service hence they find it difficult to give of 

their best. The salaries and benefits do not reflect society's recognition of the 

profession as one that needs complex skills and knowledge (Cherian & Mau, 

2003:170). The South African Democratic Teachers Union (SADTU) observed that 

the retrenchment of temporary teachers in . the Eastern Cape Department of 

Education had left permanent teachers overworked. The Union stated that some 

teachers who normally worked about 26-and-a-half hours a week were now forced to 

work more than 35 hours a week (SADTU, 2012). Teachers are also faced with the 

problem of working in overcrowded and poorly equipped classrooms (Mji & Makgato, 

2006:254). 
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2.11.4 The educators' assessment 

Research shows that the evaluation methods used by the educator plays a 

significant role in the motivation of the learner. If teachers provide clear evaluation 

criteria and individualised corrective feedback on tasks, the students' academic 

performance improves (Morais, 2002).: Ramnarain (2013) found that summative 

examination· systems facilitated extrinsic motivation in students and facilitated 

surface learning, as opposed to the deep learning required for studying mathematics 

and science. 

2.11.5 Parental and societal contribution 

The consensus among researchers is that parents and the society can exert a 

positive influence on their children's mathematical pe ormance (Wamala, Kizito & 

Jjemba, 2013). Research has shown that .ar nt -
8
anol the society where learners 

It· o .u 
reside greatly affect learners' mathematics-performance. In a society where the 

people have interest in mathematics, their learners do well in the subject. 

2.11.6 Teaching and learnin~Jm~tittal ·(e.J r u -~ ion a ·resourcf s) 
Together in Excellence 

Teaching and learning materials are used by educators to arouse and sustain 

learners' interest in learning mathematics. To motivate learners to learn 

mathematics, teachers must make mathematics interesting by using recreational 

activities such as puzzles, board games, and manipulatives. Chess can teach 

students to strategize and calculate, while other games can teach maths related 

skills to help keep their minds sharp. 

2.12 MEASURES PUT IN PLACE BY GOVERNMENT TO ADDRESS LEARNERS' 
PERFORMANCE IN MATHEMATICS 

The government of South Africa has put in place a lot of measures to address 

learners' performance in mathematics. Research has shown that the government 

has developed a strategy for attracting, recruiting and selecting learners who have 

obtained good marks in mathematics and science to be trained as educators to 

teach specific scientific, mathematical and technological concepts and principles to 

young people at different level of grades (DoE, 2001 ). An upgrading programme was 
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also introduced :to focus on upgrading the knowledge competences and skills of 

under qualified and unqualified educators already in the system (DoE, 2001 ). 

Teachers handling mathematics have undergone a series of training and workshops 

in order to equip their skills and tap into modern learners' natural affinity for all things . 

technological. Learners and educators have received laptops and tablets loaded with 

GMMDU's innovative curriculum-aligned classroom support package for grades 10 

to 12. GMMDU is also running incubator schools for more than 400 selected learners 

from under resourced schools. Learners receive Android tablets which they are 
trained to use 'as a ;,p·ers·onaf tutor" after sch~ol hours (GMMDU, 2013). 

The Dinaledi Schools Project was established in 2005 under the National Strategy 

for Mathematics, Science and Technology Education with the aim of increasing 

access to mathematics and science at higher levels in under privileged schools 

(DoE, 2007). The two National Curriculum Statements (NCSs) for grades R to 9 and 

grades 10 to 12 respectively were combined in a single document and will simply be 

known as the NCS grades R to 12. The NCS for grades R to 12 aims to provide 

clearer specification of what is to e taught and learnt on a term-by-term basis 
- l across the country (NCS, 2012). J 

The government also introduced the Annual National Assessment programme use to 

measure progress in learners' achievement in literacy and numeracy in South Africa. 

This provides valuable feedback to schools, teachers, learners and parents. Among 

the closely monitored performance areas are learners' mathematics and physical 

science pass rates and the number of grade 12 learners qualifying for university 

entry (ANA, 2011 ). 

2.13 FACTORS AFFECTING PERFORMANCE IN MATHEMATICS 

According to Dednam (2005:199) all factors affecting learners' ability to understand 

mathematical concepts and processes are interconnected. It is therefore difficult to 

state which factor supersedes the other. Also, a complex and powerful ecological 

model involving different levels of systems in the social context developed by 

Bronfrenbrenner (cited in Donald et al., 2002:51) emphasises that various levels of 

the systems interact in the process of child development. 
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According to Bronfenbrenner (1994), child development should be seen as 

happening within four nested systems. The microsystem and the mesosystem 

constitute the interaction between two or more settings containing the developing 

person where various associations and actions take place. These may include the 

relations between home and school, or workplace, etc. For the purpose of this study 

the mesosystem (which is a set of microsystems associated with one another) 

included factors such as the cultural relevance of learning in South Africa. 

The exosystem, on the other hand, also consists of the interaction between two or 

more settings, one of which does not contain the developing person. In this system 

events occur that ·do not dire.ctly affect processes within the immediate environment 

in whichthe developing person lives Bronfenbrenner (cited in Donald et al., 2002). 

For the purpose of this study, the exosystem emphasised the context in which 

learners do not participate directly but which has an impact on the functioning of 

important members of the learners' life, sueh as the socio-economic status of these 

individuals. The macrosystem consists of the overarching pattern with particular 

reference to the belief systems, bodies of knowledge, material resources, customs, 

life-styles, opportunity structures, hazards and life course options that are embedded 

in each of these broader systems Bronfenbrenner ( cited in Donald et al., 2002). 

In this study, a macrosystem was regarded as the relationship between culture and 

education, with particular emphasis on black communities' view of the status of the 

learner and the teacher. All these four systems mentioned above interact with the 

chronosystem (Donald et al., 2002:51 ). A chronosystem encompasses 

developmental time-frames (which span the duration of an individual's life) pertaining 

to family structure, socio-economic status and living conditions or the stress and 

ability in everyday life (Bronfenbrenner, 1994:40). For the purpose of this study, the 

chronosystem refers to the fact that environmental settings have multiple physical, 

social and cultural dimensions that can influence an individual's progressive stages 

of development. In this study, the chronosystem was used to explore the historical 

context of education in South Africa. 

Bronfenbrenner has shown that the interactions that occur in face-to-face, long-term 

relationships (for example, lecturer and student) are the most important in shaping 

lasting aspects of development. Swart & Pettipher (2005) assert that the way 
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individuals perceive their circumstances influences the way they respond to their 

human and physical contexts. Children's own perception of their contexts is central 

to understanding how they engage with them. The environment does not simply 

influence the child. "Children are active participants in their own development. For 

example, if a child perceives his world as basically threatening, he will be less likely 

to explore it" (Donald et al., 2002:53). Therefore, if a child finds the learning of 

mathematics difficult to his very existence, he will develop no interest in the learning 

of the subject. Some of the factors affecting the performance.of mathematics among 

high school students _are enumerated below; . 

2.13.1 The attitude of the mathematics educator 

The attitude of the mathematics educator plays an important role in the teaching and 

learning of the subject. An educator with a gond attitude is welcoming, warm and has 
N D 

a sense of humour. A good mathematics e'du.9a or s innovative, competent and has 

the ability to teach to the understandiflg of the le rners. Goulding, Rowland, & 

Barber (2002) suggest that there are linkages between a teacher's lack of subject 

knowledge and ability to planl tea ~H ng , • :t~ha s.c effe fively. ¥n se findings suggest 
ther zn Ex llence . . 

that teachers that do not have sufflc1e backgroun nowleage in mathematics may 

struggle with the development of comprehensive lesson plans for their students. 

Teachers not only need knowledge of a particular subject matter but also need to 

have pedagogical knowledge and knowledge of their students (Bransford et al., 

2000). 

Teacher competency in these areas is closely linked to student thinking, 

understanding and learning in maths education. There is no doubt that student 

achievement in maths education requires teachers to have a firm understanding of 

the subject domain and the epistemology that guides maths education (Ball, 1993; 

Grossman et al., 1989; Rosebery et al., 1992) as well as an equally meticulous 

understanding of different kinds of instructional activities that promote student 

achievement. Competent maths teachers provide a roadmap to guide students to an 

organized understanding of mathematical concepts, to reflective learning, to critical 

thinking, and ultimately to mathematical achievement. 

Most mathematics educators are incompetent and also lack content knowledge of 

the subject. They find it difficult to create a positive mathematical environment that 
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best fits the development of the learner. Teachers who are themselves anxious 

about their mathematical abilities often dampen the zeal learners have for the 

subject (Gatto, 2013). Learners often come to school with abstract knowledge and 

potential for learning mathematics, but educators fail to identify, nurture and promote 

mathematical abilities in them. Diversity through the National Curriculum and 

Assessment Policy Statement (DoE, 2011 a) is a set of guidelines that is intended to 

provide teachers, principals, subject advisors, administrators and other personnel 

with parameters and strategies on how to respond to learner diversity in the 

classroom through the curriculum. 

2.13.2 Frequent changing ofschool and absenteeism 

Learners who frequently· change schools find it difficul~ to catch up with academic 

work since they may miss some of the lesson taught in the new school. Learners N ,i D 

who have accumulated th ings to coven find' -· 1:difflet lt to keep track with work. This 

leads to poor performance in mathematics. Als~, a senteeism on the part of the 

mathematics educator and learner affects performance as there will be a backlog of 

things to cover. According to e •• ~¥& (~ 0¥ 1 §: e la al:> ·e e from school and 
Together zn xce lence 

change of schools are two of the most important causes of mathematical difficulties, 

as they cause backlogs in mathematics knowledge. In South Africa, learners who 

attend initiation schools absent themselves from school for a long time. This 

adversely affects the academic performance in school. 

2.13.3 Temperature control 

Temperature is a measure of how hot or cold a place is. Josean, Julio and Jose 

(2015) revealed that temperature clearly affects the attention span of students. The 

researcher observed that the winter and summer seasons have adverse effects on 

learners in South Africa. Schools that are too hot or too cold have a huge adverse 

effect on student performance. Conversely, schools that have well-regulated 

temperature control systems provide comfortable environments in which students 

can focus on scholastic tasks at hand, rather than sweating or shivering. Classrooms 

and other facilities that are too hot can exacerbate learning disabilities such as 

autism, and this can make students and teachers sleepy. Facilities that are too cold 

can exacerbate health impairments such as Attention Deficit Hyperactivity Disorder, 

making it difficult for students to concentrate in class. 
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Researchers also . found a negative impact on student achievement where 

deficiencies of school features or components such as temperature, lighting, and age 

exist. In a study by Harner (1974), temperatures above 23°C (74°F) adversely 

affected mathematics skills. In terms of the condition of school buildings, Cash 

(1993) found student achievement scores in standard buildings to be lower than the 

scores of students in above standard buildings. In addition, Rivera-Batiz and Marti 

(1995) conducted multiple regression statistical analysis to examine the relationship 

between overcrowded school buildings and student achievement. The findings 

indicated that a high population of students had a negative effect on student 

achievement. 

2.13.4 Effects of poverty on learners 

Jolliffe in Charleston (2003:1) points out that in t~e United States poverty in the non-

metropolitan areas exceeds that in metropdlitan8ian.~ls. Therefore, one might exp~ct 
' _:::;.;-..a ' ' 

the achievement of rural learners to be lower compared to the national average. 

However, the best evidence available is based on the conclusions reached by a 

national effort to develop new rl se.J?Yi aoo~, athf rRatics e cation in rural areas. 
Together zn Excellence 

In 1996 and 2000 the mathematics scores of learners on the National Assessment of 

Education Progress (NAEP) in USA showed some non-significant negative 

differences from the national average at all grade levels tested. These non-

significant differences are at times interpreted as showing practical significance, 

though there is no consistency in the pattern in the direction of the difference as 

regards positive or negative conclusions. However, two conclusions seem to emerge 

about NAEP results. Over 25 years of testing and irrespective of the locale definition, 

there has been minimal change - increase or decrease - in the mathematics 

performance of rural learners. 

Secondly, with few exceptions, recent performance of rural learners at NAEP grade 

levels differed from the national average. The observed non-significant differences 

are small. Sometimes they favour rural and small-town schools and have no practical 

implications. Studies conducted by Lee and McIntyre (2000) used NAEP 8th grade 

data for 1992 and 1996 to investigate state-level variability in rural versus non-rural 

mathematics achievement. According to the findings, a great deal of variation was 

evident at the state level. In seven out of 35 states non-rural learners' aggregate 
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scores were higher than those of rural learners. The study concludes that "rural 

learners in states where they have access to instructional support, safe or orderly 

climate and collective support tend to perform better than their counterparts in areas 

where they do not" (Lee & McIntyre, 2000). According to Kirov (2002), the high levels 

of illiteracy and unemployment among the rural black communities in South Africa 

are largely due to poverty. 

2.13.5 Government policies 

Some policies put in place by government do not enhance the teaching and learning 

of mathematics in High schools in South Africa. The learners' performance in 

mathematics in high schools is· attributed to the large number of under qualified 

teachers employed ·to teach ·mathematics in poorly equipped classrooms. The 

Education For All EFA (2000) assessment (2005) reported that, in spite of 

approximately 85% of mathematics educatojs being professionally qualified, only 

50% have specialized in mathematics in their training (DoE, 2001 a). The 

mathematics audit report reveals that more than 50% of mathematics educators 

have had no formal subject training. Studies have shown fhat teachers with 

certification· in mathematics are more ikely to be passionate and committed about 

teaching mathematics than those without certification. However, those without 

certification vary in their commitment to the profession depending on coursework 

preparations (Laturner, 2002). Also teachers are not given in-service training to 

equip them to the modern trend of teaching mathematics. This adversely affects the 

performance of the learners. 

2.13.6 Lack of school resources 

The resources and infrastructure of a school is one major contributing factor to the 

performance of learners in mathematics. Research has shown that school resources, 

school size and students' socio-economic status are considered to be major factors 

that affect mathematics achievement because parents with full-time jobs and steady 

income send their children to large schools with more resources (Mohammadpour, 

2012). Kyei & Nemaorani, (2014) have found school location and type to affect 

secondary students' mathematics performance in South Africa, where schools closer 

to town perform worse because students are distracted by entertainments, and 

students in private schools perform better than those in public schools. However, 
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Yusuf & Adigun (2010) found no significant influence of school location and type on 

achievement. The · relationship of" school size to educational outcomes remains 
•. . ' 

controversial, as Slate & Jones (2005) concluded from their literature review that 

both very small and very large schools are negatively related to educational 

outcomes. Rumberger & Palardy (2004) refer to school processes as the teaching 

practices and social and/or academic climate of schools, among other features. In 

Flanders, an example of an educational system with tracking, Opdenakker & Van 

Damme (2001) showed that'school composition and school processes jointly explain 

a sizeable amount of student variance in mathematics achievement at the end of the 

seventh grade. 

2.13.7 Unstable home environment 

Unstable home environment includes loss in the family through death, divorce, 

separation or substance abuse. Domesti quarrels by parents results in child 

neglect. Research · on poor academic performance was conducted on African 

Americans (Saiduddin, 2003:22}. The study found that factors influencing poor 

academic performance·are poverty, cultural differences, unstab1e homes, drug abuse 

and teenage pregnancy. African American learners are exposed to a similar negative 

environment at · home as learners in South Africa who also come from poor family 

backgrounds. The exposure of the youth to negative role models from an early age 

contributes not only to poor performance but also leads to school dropout. Hence, 

research has found that children from stable homes were less likely to repeat a 

school grade even when socio-economic status was removed statistically. Learners 

from unstable families are emotionally disturbed and therefore tend to under-perform 

(Adell, 2002:91 ). In South Africa, the researcher found that parents who abuse 

substances could not model the correct behaviour or be of any good role model to 

the young ones. 

2.13.8 Anxiety 

One of the major problems learners face in mathematics learning in high school is 

anxiety. Nolen-Hoeksenma (2013) defines anxiety as "an unpleasant state of inner 

turmoil, often accompanied by nervous behaviour, such as pacing back and forth, 

somatic complaints and rumination". Ashcraft (2002) also defines mathematics 

anxiety as "a feeling of tension, apprehension, or fear that interferes with 
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mathematics performance". Ashcraft suggests that highly anxious mathematics 

students will avoid situations in which they have to perform mathematical 

calculations. Research shows that many high school learners in South Africa exhibit 

mathematical anxiety when faced with a mathematical problem and try to avoid 

solving the problem. Unfortunately, mathematics avoidance results in less 

competency, exposure and mathematics practice leaving students more anxious and 

mathematically unprepared to achieve (Ashcraft, 2002). Learners feel anxious when 

engaged in situations where they have to participate socially and scholastically. This 

adversely leads to their poor performance in school. 

2.13.9 Lack of parental recognition and involvement 

There have been many studies that showed that parents' involvement in developing 

a child's educational processes is essential. Students' success in school is increased 
D . 

if their parents ~re involved in their education potb I l home and school (Henderson & 

Mapp, 2002). In addition, research bas shown that parents' perception of 

mathematics influences their children's perception and achievement in mathematics 

(Yee & Eccles,· 1988). This m an; {ifat ifi p°Yre -fs ma'ke it appafent that they do not 
Toge her zn Excellen e 

enjoy mathematics or they are not goo at mathematics, t is can influence the way 

in which their children view mathematics. 

More often than not, school administrators' side-line the role of parents in the 

teaching and learning process. Where parents are not involved as partners in 

education provision, they become inactive in supporting their wards' learning. 

Parents who spend less time at home due to work and parents who have not had 

formal education will not be able to supervise and assist learning mathematics at 

home (Stewart, 2008). The• researcher has observed that children who come from 

homes where parents are not educated in South Africa do not get the necessary 

assistance to do their homework and this leads to their poor performance in 

mathematics. In Uganda, Nsubuga (2008) observed that the role of parents, 

particularly through the Parent-Teacher Association (PTA), was instrumental to 

students' learning achievement. 

36 



 

 

2.13.10 Socio-economic status of parents 

Socio-economic status is commonly determined by combining parents' educational 

level, occupational status and income (Jeynes, 2002). In most of the studies done on 

academic performance of learners, it is obvious that socio-economic status is one of 

the major factors contributing to the academic performance of the learner. 

Socio-economic status is determined to be a predictor of mathematics achievement. 

Studies repeatedly discovered that the parents' annual level of income is correlated 

with students' math .achievement scores (Eamon, 2005). Socio-economic status was 

found significant in primary maths and science achievement scores (Ma & Klinger, 

2000). Socio-economic status was examined and found to be one of the four most 

important predictors of discrepancy in cademic achievement of Canadian students 

(aged 15) in reading, mathematics, and scie11Ge by the Program for International 
D . 

Student Assessment (Human Resources De ~f0prn'ertt Canada, Statistics Canada, & 
. . 

Council of Ministers of Education Canada, 2001 ). 

A number of studies showecf Ra arentsyw',th higlilen socie".'e£onomic status are 
.l. a 

more involved in their ch ildren's 'e'g1 ~tiP:Jl"' tmaa pJtretttsc@f lower socio-economic 

status. This greater involvement results in the development of positive attitudes of 

children toward school, classes, and enhancement of academic achievement 

(Epstein, 1987; Lareau, 1987; Stevenson & Baker, 1987). Research shows that low 

socio-economic status negatively influences academic achievement because it 

prevents students from accessing various educational materials and resources, and 

creates a distressing atmosphere at home (possible disruptions in parenting or an 

increased likelihood of family conflicts) (Jeynes, 2002). Considene & Zappala (2002) 

argue that families where the parents are advantaged socially, educationally and 

economically foster a high level· of achievement in their children's academic 

performance. 

Howie (2006) found that family socio-economic status (SES) affects secondary 

students' performance in mathematics in South Africa. 

2.13.11 Parents' educational level 

Research has shown that students whose parents are highly educated out-

performed their peers whose parents have low educational achievement. The 
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influence of the parents in the meta-cognitive trainings like study habits and 

achievement pressure can be considered as elements behind school performance 

(Quimbo, 2003). Parents' educational level has been shown to be a factor in 

academic achievement. Parents serve as a role model and a guide in encouraging 

their children to pursue high educational goals and desires by establishing the 

educational resources on hand in the home and holding particular attitudes and 

values towards their children's learning. In this case, the educational attainment of 

parents serves as an indicator of attitudes and values which parents use to create a 

home environment that can affect children's learning and achievement. A number of 

studies indicated that student achievement is correlated highly with the educational 

attainment of parents (Coleman, 1966). For instance, students whose parents had 

less than high school education obtained lower grades in mathematics than those 

whose parents had higher levels of ed cation Gampbell, Hombo, & Mazzeo, 2000). 

Research has shown that parents' educatib 
8
al :· evel not only impacts student 

_:,....,---,.a 

attitudes toward leaming but also impacts their math achievement scores. 

2.13.12 Psychological disor r ·versity of Fort Hare 
• Together zn Excellence 

Learners with psychological dis.orders seem to. have .communication disorders as 

well. These learners exhibit verbal aggression or withdrawal behaviours to respond 

to colleagues or educators' invitations, or may use related responses to express their 

ideals or feeling. Such learners hardly contribute in class and also rarely seek for 

assistance when faced with mathematical problem. 

2.13.13 Attitude towards mathematics 

Researchers have examined the relationship between students' characteristics such 

as self-concept, attitudes towards mathematics, home background as well as 

motivation and students' subsequent academic performance. In general, a consistent 

pattern of attitudes towards school subjects and achievement in the respective 

subjects has been confirmed through a large number of studies (Papanastasiou, 

2002). Papanastasiou (2002) showed that there is a positive relation between 

mathematics attitudes and maths achievement. According to Schereiber (2000), 

those who have positive attitudes toward mathematics have a better performance in 

the subject. In contrast with these findings, Cain-Gaston's study (1993) showed that 
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for the third grade students there was no significant relationship between students' 

attitude toward mathematics and students' achievement in this subject. 

Many studies have examined students' thinking about school and their attitude 

towards mathematics (Vanayan, White, Yuen & Teper, 1977 cited in Papanastasiou, 

2000). Instruction in school settings provides one important and regularly 

experienced context in which ideas and perceptions about subject matters as well as 

other cognitive and affective outcomes can be shaped. According to the National 

Research Cou.ncil (2000) as cited in Akey (2006), students' beliefs about their 

competence and their expectations for success in school have been directly linked to 

their levels of engagement, as weH as to emotional states that promote or. interfere 

with their ability to be academically successful. Thus attitudes determine the effort a 

student is likely to put into his learning of mathematics. 

Lytton (2000), refers to the environmental ~ffect that influence the child's -----development. These environmental effects may come from extra-parental influences, 

such as peer groups and social pressur~s. Tlie negative attitudes many learners 

have toward • mathematics stif Jlt~ ir &id~tstandin~ Som@ re of the view that 

h • • b' d~ qe[her.f n xc;el en e. d"ff" It t I Th" mat ematIcs Is a su Ject reserve or t, ,e 91 e anu t at It Is 1 Icu o earn. Is 

reduces the learners' motivation to learn. The difficulties many learners experience in 

learning mathematics can be likened to low self-confidence for the subject. 

2.13.14 Educators' inability to understand learners' construction of 
mathematical ideas 

Research has shown that most educators find it difficult to understand learners' 

construction of mathematical ideas. Maher and Davis in Ward (2001 :2) emphasise 

that educators must be able to understand learners' constructions that differ from 

their own. They recount the story of two learners and their educator who interpreted 

a problem differently. The problem involved two pizzas, each of which was sliced into 

twelve pieces. The problem asked what fraction of the two pizzas was eaten by 

seven learners if each ate one piece from each pizza. The two young boys used two 

pizzas as their unit and reported that 14/24 of the two pizzas was eaten. The 

educator who was using one pizza as her unit wanted them to answer 7 /12 of a 

pizza. The learners' answer was not incorrect with respect to the presentation of the 

question, but the educator was using a unit different from the one the boys used, so 
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she saw their construction as incorrect. She explained her correct answer, as she 

saw it, to them but did not give them time to use their manipulative to build the new 

knowledge from her explanations. When given the same problem the next year, the 

boys used the knowledge that they had constructed and arrived at their original 

answer (Maher & Davis in Ward, 2001 ). This example demonstrates that constructed 

knowledge was retained and the information received through direct instruction was 

forgotten. Communication between learners and educator is another essential 

aspect of constructivism . . Had the educator in the example been attuned to the boys' 

explanations, she would. have realized that theirs was also correct. Communication 

must be present for the educator to know how the learners' knowledge has been 

constructed. 
tv14/ 

Educators need to realize that solutions are built from past constructions and 

therefore will probably differ from _ their own. T~ey must be willing to accept this 

diversity as long as it is mathematically valid (Ward, 2001 :2). 

2.13.15 Disorganization 
T ·vPr~· 1 r+ rp 

Learners who misplace or lose oelongiri@s have difficulty handling materials with 

multiple pieces. Working memory affects the ability to mentally manipulate several 

numbers at a time and to manage the number of steps required to solve a problem. 

They have messy desk and difficulty handling mathematical problems within a time 

frame. Simple solutions to subtraction problems are committed to memory, while 

more complex problems are solved through working memory and the recall of 

strategies. Additionally, problems with multiple steps rely on a longer processing 

sequence drawn from the working memory. 

2.13.16 Attention deficit related problems 

A short attention span can make it difficult for learners to follow all the steps needed 

to complete a mathematical problem. Others leave the work uncompleted or they 

skip some steps. They often ask the educator to repeat the explanation or for help 

(Dednam, 2005:201 ). Such learners find mathematics difficult and boring. Serame, 

(2013) observed that learners' lack of concentration and boredom are the most 

prevalent misbehaviours in classrooms in South African rural schools, causing great 

concern to teachers. 
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2.13.17 Reading difficulties 

Baroody & Coslick, (2008) indicate· that learners with reading difficulties also find it 

difficult to read numerals, for example confusing six and nine, and reversing 

numerals and writing a seven back to front. Poor reading causes difficulties in 

reading mathematical combinations and construction of word sums. Also some of the 

mathematical terms serve as a hindrance to the learners. Learners who have 

external locus of control feel that what happens in their lives comes from outside and 

so have no contribution to make and feel helpless when trying to learn ma~hematic_s 

(Donald et aL, 2002.:1_0.t). They are
1
_ passive in the learning proc;:ess. 

2.13.18 Effect of sensory motor skills regarding the learning of mathematics 

Dednam, (2005:201) observed that lack of gross motor, visual motor and motor 

skills especially at pre-school level may a~ affect learners' performances in 
.U .UI _S 

mathematics at a· later stage. In. addition to-- is, s~e also asserts that deficiency· in 

fine motor coordination, tactual kinaesthetic and Yisual motor integration can also 

impair the learning of mathe ati e Ira, terrr.ns ~f auei ory gr10lems, learners' are 

faced with the challenge of diffe t~~in@~be1~ w-~ >l1MJTTWJ:}rs which sound almost 

the same or count correctly in higher order and this affects the learning of 

mathematics. The same can be said of the difficulty of handling addition and 

subtraction operations simultaneously. A study showed that visual difficulties, that is 

coping with basic concepts in mathematics relating to a digit's position in a number 

such as 15 to its value, poses problems for learners and this is referred to as "visual 

perception difficulties". Also the researcher identified that learners are not able to 

differentiate between mathematical operations such as +, -, x and + (Dednam, 

2005:201). 

Other learning problems that . Lerner, (1993:209) identifies are what she calls 

"passivity" and also "mathematical readiness". These learners probably lack 

confidence in • 1earning mathematics because their past learning experiences were 

often dismal exercises in failure and frustration. These learners do not believe they 

can learn mathematics; they do not know how to go about the task of learning. As a 

result they become passive and dependent learners (Lerner, 1993:209). 
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2.13.19 Substance abuse among high school learners 

Researchers have observed that there is a high rate of substance abuse among high 

school learners in South Africa which affects their studies. Morojele, (2006) observed 

that alcohol was found to be the primary substance abuse amongst students, 

regardless of age or level of substance involvement. Adolescents who develop 

alcohol problems generally begin drinking alcoholic beverages in the form of wine, 

beer or distilled spirits during their early or mid-teen years. 

2.14 PARADIGMS REGARDING THE LEARNING OF MATHEMATICS 

Every mathematics educator needs a holistic approach in teaching mathematics. 

Maree, (2013) cited • Kuhn's definition· of a paradigm as a set of beliefs which is 

accorded a status of being so fundamental that it does not need any testing to prove 

its authenticity. The following paradigms we~ o explain the learners' shortfalls 
.u 

in the learning of mathematics: 

2.14.1 Curricular paradigm . 
. . Untvers· y of Fort Hare 

The curricular paradigm argues 7lb~~ tnm9stITITT U~M~tie learning materials are 

outmoded; yet mathematics is a very fast growing field (Steen in Maree, 2013). 

2.14.2 Social paradigm 

According to Maree (2007), social paradigm deals with poor educational background, 

domestic instability, insufficient parental counselling, and poor adaptation to change 

learning and educational circumstances leading to under achievement. 

(Grossnicke, Reckzeh, Leland & Ganoe, 2008) explain that, unless these factors are 

adequately accommodated, learners cannot achieve much in mathematics. 

2.14.3 Dyscalculia paradigm 

The dyscalculia paradigm deals with learners who lack the ability to learn 

mathematics. The learners do well in other disciplines but perform poorly in 

mathematics. According to the review in Szucs & Goswami (2013), the dyscalculia 

paradigm is a selective weakness of mathematics and about 6% of children and 

adults are affected by it. Szucs & Goswami (2013), attest that intelligence, reading 

and motivation to learn are normal. Access to appropriate educational provision is 
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also normal with people suffering from developmental dyscalculia. About 50-60% of 
. ' 

children with developmental dyscalculia have a persistent condition. Around 95% of 

children with • developmental dyscalculia show long-term weak mathematical 

performance Shalev et al. (cited in Szucs & Goswami, 2013). 

2.14.4 Dyspedagogia paradigm 

Dyspedagogia paradigm argues that the mistakes learners make in mathematics 

come from unsatisfactory teaching. Gannon & Ginsburg (cited in Maree, 2013), 

explained that, unsatisfactory teaching includes teaching inadequacy and lack of 

teaching learning materials. Some educators lack the ability to explain mathematical 

concept to the learners. 

2.14.5 Psychoanalytic paradigm 
N " o~ 

The psychoanalytic paradigm describes ·'mathe ~tics problems as symbolic or 

subconscious behaviour. Once those factors affecting poor performance are 

eliminated, a higher achievement level is guaranteed. Visser, Morgan, Dees & Dees 

(cited in Maree, 2013) explai JH ; th~ pi tJ1l m0of ~ a h~matical anxiety attest to this 
Together in Excellence 

paradigm. 

2.14.6 Developmental paradigm 

The developmental paradigm is of the view that children reach a stage in their 

development where they are able to master mathematical concepts. This by 

implication will not afford the child· the opportunity to acquire those mathematical 

skills if the child has not reached the necessary developmental stage. For the child to 

be in a position to understand various concepts in the mathematics curriculum the 

child should be in a position to carry out essential mathematical skills for each grade 

level. 

2.14. 7 Behaviourist paradigm 

The behaviourist paradigm views mathematical problems as the result of behaviour 

learnt. Mathematics learning is an external activity exclusively planned by the 

educator. Therefore, unwarranted mathematical mistakes are behaviour which had 

been learnt. Efforts must be made to rectify this. Educators need to teach learners 
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the basic skills and principles in mathematics rather than dwelling on the analysis of 

learners' mistakes. 

2.14.8 Cultural paradigm 

The cultural paradigm suggests that it will be immature to assume that mathematics 

is culture free Woodrow (cited in Maree, 2010). Some scholars believe that 

mathematics is nieant for a certain category of people - mostly whites Christine 

( cited in Maree, 2014 ). This ideology of bias also exists in the content of 

mathematics books in the sense that the· books are western oriented Hudson (cited 

in Maree, 2010). 

2.14.9 Medical paradigm . 

The medical paradigm argues that problems in mathematics arise from chemical or 

organic malfunctioning of the learner. The lea ne~'s inability to achieve is attributed to 

poor genes or physical defects inherited from the parents. Not much can be done to 

remedy the defect. 
University of Fort Hare 

2.14.1 0 Eclectic paradigm Together in bxcellence 

Maree (1992:34) argues that there is the eclectic paradigm which says that any of 

the above-mentioned or unmentioned paradigms are valuable when evaluating the 

difficulties that any particular learner experiences in mathematics. Therefore, Maree 

(1992:29) advises that "Mathematics educators as well as psychologists in dealing 

with more 'technical' problems in mathematics as well as the treatment of emotional 

problems connected to mathematics, should take cognizance of these paradigms in 

an unbiased way". 

2.15 THE ROLE OF SCHOOL INFRASTRUCTURE IN LEARNING 

Poor facilities impede teaching and learning, and this also affects the morale of 

educators and learners. Good physical facilities promote learners' performance. It 

may seem more rational to start school improvement exercises with the curriculum, 

but the school buildings play a key role in the performance of the learners. The 

outcomes are visible (Cherian & Mau, 2003:169). A study conducted by Pallas & 

Pong, (2001) on mathematics in nine countries found that only the United States of 

America (USA) had smaller classes to improve the performance of mathematics. 
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According to Ralenala (2003) thousands of schools still have poor physical 

infrastructure and many are dilapidated, dangerous, and unfit for human habitation. 

There is often no' water in school or g.ood sanitation. These conditions do not only 

restrict the teaching and learning activities in the school but also threaten the health 

of learners and educators as well. This could influence absenteeism of both learners 

and educators. This problem has affected the performance of learners in 

mathematics. 

2.16 LEARNER PROFILES 

The performance of learners should be investigated in line with their opportunity-to-

learn indicators (learner-profiles). Indicators such as attendance of classes would 

highlight anomalies regarding their attendance, which might be regular or irregular, 

and such indicators are early signs that migh determine whether learners will 

perform .· well academically or not, and remedia lneasures could be implemented 

before it is too late. Learner-profiles also indicate the positive effects of participation 

of learners in extra-curricu lar activities in Wisconsin where learners involved in extra-

curricular activities tend to improve in their performance unli e those who are not 

participating (Burmaster, 2005). V 

2.17 CONCLUSION 

This chapter highlighted several factors that affected learners' performance in 

mathematics in high schools globally, and in South Africa for which King William's 

Town education district is no exception. These factors could be traced to; the attitude 

of the learners and educators towards mathematics, frequent changing of school and 

absenteeism, temperature control, effects of poverty on learners, government 

policies, lack of school resources, unstable home environment, anxiety among 

learners, parents educational level , psychological disorders, disorganization, reading 

difficulties, substance abuse etc. This literature review therefore suggests a forensic 

inquiry into factors affecting learners' performance in mathematics. The next chapter 

will look at the methodology employed for the study. 
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3.1 INTRODUCTION 

CHAPTER THREE 

RESEARCH METHODOLOGY 

The aim of this study is to examine factors affecting learners' performance in 

mathematics in grade 9 in the King William's Town education district. 

This chapter presents the research paradigm, research approach, research design, 

area of study, population, sampling method, stratified sampling method, research 

sample, data collection • procedures, data collection instruments, pilot study, 

interviews, observations, validity'of data, ethical considerations and limitations of the 

study. 

3.2 RESEARCH PARADIGM 

A research paradigm is defined as a framework for observation and understanding a 

research problem (Babbie & Mouton, 2002:645). A pragmatism research paradigm 
was adopted by the research1'1 ~cf • is· stGdy "Fh - lprag atic--- paradigm is often 

• t d ·th • d th d Toae helir nliE cellence61 d Wh . assoc1a e w1 m1xe me o s researc w 1c 1s pro em centre . at 1s 

important:for the pragmatic researcher is the practice itself (Creswell et al., 2007:23). 

Mixed methods provide the opportunity for presenting a greater diversity of divergent 

views (Teddlie & Tashakkori, 2003:15-16). In pragmatism, data are collected by 

using numbers and words to address the research problem (Henning et al., 

2005:23). For this study, the researcher adopted mixed methods research because, 

from the ontological point of view, the researcher believed in constructing multiple 

realities to understand the problem under study. For these realities to be unearthed it 

was important to build a relationship between the researcher and what is to be 

researched (Creswell et al., 2007:24 ). In this study, the researcher interacted with a 

lot of grade 9 learners from different schools and different social backgrounds and 

their educators to gain insight into the way learners make use of mathematics in their 

daily lives and the challenges encountered in learning mathematics. The researcher 

used the pragmatism research paradigm because it is able to answer research 

questions that other methodologies cannot answer and it also provides better 

( stronger) inferences. This paradigm enabled the researcher to get a better 
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understanding of the factors affecting performance in mathematics among high 

school learners. 

3.3 RESEARCH APPROACH 

The researcher used a mixed methods research approach. The mixed methods 

research approach is a methodology for conducting research that involves collecting, 

analysing and integrating quantitative and qualitative data (FoodRisC, 2015). The 

researcher obtained quantitative data by administering structured questionnaires to 

grade 9 learners and educators teaching mathematics in grade 9. Qualitative data 

were obtained through semi-structured focused group interview and observations 

made by the researcher. Mixed methods research approach was thus adopted by 

the researcher because it was suitable for the studies. This approach captured in-

depth views of both the educators and beir'.r lvearners. Mixed methods research 
H DE I 

benefits from the complementary strengths ri ef thd'8clifferent approaches (Teddlie & ----Tashakkori, 2003:19). The researcher also adopted ttlis research approach because 

it ensured effective and flawless collection of aata. Data collected from the learners • • .c 
and educators were cross-che ed oeeri1 re tnat the ~ ere a tHentic information for 

Toge her n Excellence 
the study. The adoption of mixed methods in a single study adds rigor, breadth, 

complexity, richness and depth to any inquiry Flick (cited in Denzin & Lincoln, 

2000:5). The mixed methods approach has a lot of advantages associated with it. 

The strength includes: 

1. Logic of triangulation. The findings from one type of study can be checked 

against the findings deriving from the other type. For example the results of a 

qualitative investigation might be checked against a quantitative study. 

2. Qualitative research facilitates quantitative research. Qualitative research may 

help to provide background information on context and subjects; act as a source of 

hypotheses; and aid scale construction. 

3. Quantitative research facilitates qualitative research. Usually this means 

quantitative research helps with the choice of subjects for a qualitative investigation. 

4. Quantitative and qualitative research are combined in order to provide a 
general picture of the study. Quantitative research may be employed to plug the 
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gaps in a qualitative study which arise because, for example, the researcher cannot 

be in more than one place at any one time, or if not all issues are amenable solely to 

a quantitative or a qualitative investigation. 

5. Structure and process. Quantitative research is especially efficient at getting at 

the structural features of social life while qualitative studies are usually stronger on 

process aspects. 

6. Researchers' and subjects' perspectives. Quantitative research is usually 

driven by the researcher's concerns, whereas qualitative research takes the subject's 

perspective. 
A 1//~ 

7. Problem of generalizability. The addition of some quantitative evidence may 

help generalizability. 

8. Qualitative research may facilitate the interpre ation of relationships 
between variables. Quantitativ.e research readil~ allows the researcher to establish 

I . h' • . bl bn1vef srty h o - a e I h re at1ons 1ps among vana es, utr11s o tEi'it wea Ew en l't comes to exp oring t e ogeuter zn xce Lenee 
reasons for those relationships. A qualitative study can be used to explain the factors 

underlying the broad relationships. 

9. Relationship between macro and micro levels. Employing both quantitative and 

qualitative research may provide a means of bridging the macro-micro gulf. 

Qualitative research can tap large-scale structural features of social life while 

qualitative research tends to address small-scale behavioural aspects (Adapted from 

Punch, 1998:247). 

However, the method has some disadvantages as enumerated below: 

1. The research design can be very complex. 

2. It takes much more time and resources to plan and implement this type of 

research. 

3. It may be difficult to plan and implement one method by drawing on the 

findings of another. 

4. It may be unclear how to resolve discrepancies that arise in the interpretation 
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of the findings (Adapted from FoodRisC, 2016). 

3.4 RESEARCH DESIGN 

Du Plooy (2001 :81) defines a research design as a plan of how the research will be 

conducted, indicating who or what is involved and where and when the study will 

take place. In this study the researcher used the concurrent triangulation design. 

Concurrent Triangulation Design involves concurrent but separate collection and 

analysis of quantitative and qualitative data (Creswell et al., 2003). According to 

Erina (2013) concurrent triangulation· research design cross checks information · to 

produce accurate results for certainty in data collection. The researcher used 

concurrent triangulation design because it is suitable for a mixed methods research 

design. Quantitative and qualitative data were collected separately yet concurrently. 

The findings were then integrated during the interpretation phase of the study giving 

equal priority to both. typ~s of the research. This design was used to . confirm, cross-

validate, or corroborate findings from the qualitative and quantitative data collected 

from the participants. It was also used to develop a mo(.e complete understanding of 

a phenomenon in the study. Together in Excellence 

3.4.1 Strengths of Concurrent Triangulation Design 

1. It is used to validate and substantiate findings from a study. 

2. It is also used to compare sequential designs and data collection takes less 

time. 

3.4.2 Weaknesses of Concurrent Triangulation Design 

1. It requires great effort and expertise to adequately use two separate methods 

at the same time. 

2. It can be difficult to compare the results of two analyses using data of different 

forms. 

3. It may be unclear how to resolve discrepancies that arise while comparing the 

results. 

4. Given that data collection is conducted concurrently, results of one method 

(e.g. interview) cannot be integrated in the other method (e.g. survey) 

(FoodRisc, 2016). 
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3.5 AREA OF STUDY 

This study was conducted in the King William's Town education district. Grade 9 

learners and educators teaching grade 9 mathematics within King William's Town 

public schools were selected for the study. 

Fig.1. 

Togethe 

A map of King William's Town 

Source: AfricGIS (2016) (Pty) Ltd. Google 

King William's Town is a town in the Eastern Cape province of South Africa along the 

banks of the Buffalo River. The town is about 30 minutes' motorway drive WNW of 

the Indian Ocean port of East London. The town is part of the Buffalo City 

Metropolitan Municipality in the Eastern Cape. King William's Town stands 389-m 

above the sea at the foot of the Amatola mountains and in the midst of a densely 

populated agricultural district. It is the second most populous city in the Buffalo City 

Municipality, with a population near 100,000 inhabitants.(Eastern Cape Department 

of Education, 2015). 
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3.5.1 Population of study 

Arkava & Lane (cited in Strydom, 2005a:193) define the term population as: A term 

that sets boundaries on the study units. Population refers to individuals in the 

universe who possess specific characteristics relevant to the study. The population 

in this research study was all grade 9 learners and educators teaching grade 9 

mathematics in King William's Town education district. Arkava & Lane (cited in 

Strydom & Venter, 2002:198) refer to a universe as "all potential subjects who 

possess the attributes in which the researcher is interested". In South Africa, grade 9 

learners are in the Senior Phase of Junior Secondary School education. It is the 

foundation stage of secondary school education. 

3.5.2 Sample 

A sample is a subset of people, items, or e~ om a larger population that you 
O .u VI N 

collect data from and analyse to make inferences (Minitab, 2015). Hendricks 

(2006:2) explains that samples allow the researcher to generalize results to the 

larger population from which le raw . lieid & rnizth (cited in Strydom, 

2005a:194) are of the opinion - ) ·~ason for sampling. It is 

almost impossible to include a total population in a specific study, mostly because all 

of them are simply not reachable. For this study, a sample of 57 public high schools 

within King William's Town education district was selected taking into consideration 

the proximity of the schools to the researcher. Three hundred and sixty (360) grade 9 

learners and five educators were drawn through the multiple sampling techniques of 

stratified, simple random and the purposive method. The learners comprised of 216 

females and 144 males and the educators were 2 males and 3 females. 

3.5.3 Sampling method 

The sampling methods best suited for this study were employed by the researcher. 

These were the multiple sampling techniques of stratified sampling, simple random 

and purposive sampling. 

3.5.4 Stratified method 

Denscombe (2007: 14) defines stratified sampling as one in which every member of 

the population has an equal chance of being selected in relation to their proportion 
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within the total population. The researcher divided the 57 public high schools into five 

distinct strata. 

Table.3.1: The stratum with number of schools 

STRATUM NUMBER OF SCHOOLS 

A 11 

B 11 

C 11 

D 12 

E 12 

TOTAL ~/\11/2 A'~7 
Source: Field study (2016) r 

I 
/ 

Seventy-two (72) grade 9 learners and one ed .ccator teaching grade 9 mathematics 

were then taken from each stratum based on the ratio of the subgroup sizes to the 

total data population. 
T • 

Table 3.2: The number of learners and educators selected from each stratum 

STRATUM NUMBER OF LEARNERS NUMBER OF EDUCATORS 

A 72 1 

B 72 1 

C 72 1 

D 72 1 

E 72 1 

TOTAL 360 5 

Source: Field study (2016) 

The significant advantage of stratified sampling over pure random sampling is that 

the social researcher can assert some control over the selection of the sample in 

order to guarantee that crucial people or crucial factors are covered by it, and in 

proportion to the way they exist in the wider population (Denscombe, • 2007). This 

method enabled the researcher to select the desirable learners for the study taking 

into consideration their assessment in mathematics in school and the general 

performance of the school. 
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3.5.5 Simple random method 

In this study the simple random method was used by the researcher to select 1 0 

grade 9 learners' to participate in the focus-group interview using a sampling guide. 

The researcher selected a sample of 10 participants by writing "YES" and "NO" on 

pieces of paper. The papers were folded and put into a container. This was shuffled 

many times by the researcher and he asked participants to pick one piece of paper 

each. Those who picked "YES" participated in the focus-group interview. According 

to Bernard (2006:146) simple random sampling entails that every unit of analysis has 

an equal chance of being chosen for study because it el"minates bias. 

Advantages of the simple random method include t e following: 
' ' 

1. It reduces the potential of human bias tn theu:i;election of cases to be included 

in the sample. 

2. Simple random sam lin rovi es us wI h a sample that is highly 

representative of the po s m·ng hat there is limited 

missing data. 
oget erzn xce ence 

3. Since the units selected for inclusion in the sample are chosen using 

probabilistic methods, simple random sampling allows us to make generations 

from the sample to the population (Cookies & Privacy, 2012). 

4. It needs only a minimum knowledge of the study group of the population in 

advance. 

5. It is very easy to assess the sampling error in this method (Matters, 2016). 

Disadvantage of simple random sampling include the following: 

1. A simple random sample can be carried out only if the list of the population is 

available and complete (Cookies & Privacy, 2012). 

2. In simple random sampling, the selection of the sample becomes impossible if 

the units or items are widely dispersed. 

3. The method cannot be employed where the units of the population are 

heterogeneous in nature. 

4. It may be impossible to contact the cases which are very widely dispersed 

(Matters, 2016). 
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3.5.6 Purposive sampling method 

One of the· sampling methods best suited for the study is the purposive sampling 

method. Purposive sampling is described by Babbie (2004:183) as a type of non-

probability sampling where the respondents are selected on the basis of the 

researcher's own judgment regarding which respondents possess the attributes 

needed and who will add the best representation to the study. This study was 

conducted with grade 9 learners of King William's Town education district in the 

Eastern Cape province of South Africa. It was aimed at getting to the main factors 

affecting the mathematics performance of high school learners in the district. 

The researcher selected schools that performed poorly in the previous Matric 
1-1 D 

examination and the Annual National Asse~sm~ or the past years for the study. 

Denscombe, (2007:17) indicates that, with purposive ampling, the sample is 'hand-

picked' for the research. "The term is applied to those situations where the 

researcher already knows sJm ;M~g" t ~e SP,ecifi p pie or events and 
To ether z Excellence 

deliberately selects particular ones ecause t ey are seen as instances that are 

likely to produce the most valuable data" Denscombe, (2007). Learners with poor 

school assessment especially in mathematics and mathematics educators teaching 

in the poor performing schools in the district were also selected by the researcher for 

the study using the purposive sampling method. This enabled the researcher to get 

first-hand information from the learners and their educators. The advantage of 

purposive sampling is that it allows the researcher to hone in on people or events 

which there are good grounds for believing will be critical for the research 

(Denscombe, 2007:17). 

3.6 DATA COLLECTION PROCEDURES 

The data collection procedure deals with the procedure of gaining access to the 

schools, creating a rapport with the authorities and the learners of the school, the 

data collection method, pilot study, administration of the measuring instrument, 

interviews, observations, ethical considerations, limitation of the study and 

conclusions. 
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3.6.1 Gaining access· 

First of all, an introductory letter from my supervisor was issued by the researcher to 

the Department of Education to negotiate for permission to carry out the research 

(Appendix A). The Department of Education also issued me with an introductory 

letter to the principals of the vari.ous public schools (Appendix B). This was done to 

follow the rules and regulations in public schools. concerning access. Arrangements 

were made with research participants whereupon time schedules were drawn up and 

agreed upon (Denzin & Lincoln, 1998:57). Depending on the contingencies of the 

setting and the research problem chosen, there are two kinds of research access 

that may b~ obtained(Denzin & Lincoln, 2()00): 
. . 

"Covert" ·access without subjects 'knowledge of researchers' presence. 

"Overt" access which is based OR-yinforming participants and getting 
1-1 L -I D 

permission from all of them, ofte 0Nth8r:mf9h 'gatekeepers'. In this case 

gatekeepers are. the Department of Educafon and the principals. In this 

study, the researcher cho~e the ~overt" access which was relevant to this 

study due to the fact thi t mV ~artici~ n ha tne c oice 'o participate or not 
ogether zn Excellence 

(Denzin & Lincoln, 2000). 

3.6.2 Creating a rapport 

Since the researcher is not a member of staff, he had to create a relaxed 

atmosphere for the participants. The presentation of oneself is very important 

because it leaves a deep impression on the respondents and has great influence 

on the success (or failure) of the study. The explanation of the research's 

purpose and getting permission from the Department of Education, principals, 

educators and learners were done. The researcher indicated to the participants 

that their participation was voluntary and the collected information would be 

strictly confidential. The researcher explained to them that the aim of the study 

was to examine factors affecting performance in mathematics among grade 9 

learners and also to find ways to improve it. 

3.6.3 Data collection instrument 

Data collection instruments are the tools that the researcher uses to collect data. 

In this study the researcher used a structured questionnaire, semi-structured 
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interview and observations to collect data. According to the World Health 

Organization (WHO) (2016), semi-structured interviews are based on the use of 

an interview guide. This is a written list of questions or topics that need to be 

covered during the interview. The researcher used short notes and a tape 

recorder to record the responses of the interviewees. 

Strengths of a semi-structure interview are as follows: 

1. It provides in-depth information about what is being studied. 

2. Respondent can influence the topic, and unexpected issues/topics emerge 

during the interview. 

3. It also enables the researcher to probe to understand perspectives and 

experiences. 

However, some of the weaknesses of semi-structured interview are: 

1. Analysis of the findings was difficult because it must be done by people who 

carried out the interviews. . . 
2. Analysis was time consuming. ,rsity of Fort Hare 

l . 
3. It was also difficult to generalize findings from the study. 

During the semi-structure interview, the researcher observed and made notes on 

non-verbal communication like silence, laughing, and worried expressions. 

According to Boundless (2016), observation allows researchers to experience a 

specific aspect of social life and also get a first-hand look at a trend, institution, or 

behaviour. During observation, participants may or may not be aware of the 

researcher's p·resence, and the researcher does not try to control variables or ask 

participants to respond to direct questions. 

Advantages of observation are: 

1. Observation captures behaviour that is more natural than behaviour occurring 

in the artificial setting. 

2. Observation is also particularly advantageous as a cross-cultural reference. 
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Disadvantages of observation are: 

1. It can be time consuming. Some studies require a lot of observation. 

2. Without the use of multiple researchers, the chances of observer bias 

increase because behaviour is perceived so subjective (Boundless, 2016). 

The researcher adopted these instruments so that almost all issues can be 

covered for the study. A pilot study preceded the interviews to highlight errors in 

advance. Some ofthe information was obtained through casual conversation with 

participants. 

3.6.4 Pilot study 

According to Van Teijl ingen & Hundley (2001 :1) a pilot study refers to a mini 

version of a full-scale study (also calle,d a 'f_aasibility' study), as well as the 

specific pre-testing of a particular researq;h rn:tfLment such as a questionnaire. ------The pilot study is a crucial element 0f a good stwdy design. Conducting a pilot 

study does not guarantee success in the main study, but it does increase the T • • 
likelihood~ De Vos (2005:~t>2} stfte t M pilot t sting is -esigned to determine 

To ether zn Excell nee 
whether the intervention will wor . Fawcett et al. citea in De Vos, 2005:402) 

elaborate on this statement saying that in their opinion the pilot test helps to 

determine the effectiveness of the intervention and identifies which elements of 

the prototype may need to be revised. The structured questionnaire was piloted 

on ten grade 9 leaners. During this period the researcher realised that a question 

was confusing to the respondents. It was not probing enough to get the detailed 

information from the respondents so the researcher had to restructure that 

question for a clearer understanding. 

3.6.5 Administration of measuring instrument 

In all, two sets of structured questionnaires were administered - one set for the 

learners and the other set for the educators. The questionnaire for learners was 

structured into three parts. The first part (Section A) dealt with the biographical 

information about the learners such as: 

1. Age 

2. Parental educational level 
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3. Employment status of parents 

4. Literacy level of parents 

5. Staying with parents or not 

6. Proximity of home~ to school 

7. Means of transport to school (Appendix C) 

Section B dealt with the difficulties learners encounter in the learning of 

mathematics and the attitude of their mathematics educators. Section C dealt 

with suggestions from the learners. 

The structured questionnaire responded to ·by the educators was also structured 

into sections A,· B and • C. The information elieited from the· educators was 

characterised as: 

1. Age 

2. Years of teaching 

3. Qualification of edu'cator 

4. Educators' major· subjec at · leg • u 

5. Curriculum changes Together in Excellence 
6. Teaching strategy I modes of teaching 

7. Membership of educators' association. (Appendix D) 

The focus group interviews (Appendix E) yielded information on the factors affecting 

learners' mathematics performance. 

The researcher used the above measurement instruments due to their immense 

advantages which are relevant to this study. It enabled the researcher to access 

large samples and it was less costly. According to Neuman (1997:272), a 

questionnaire is an _effective way to reach people in remote areas and can yield a 

high response rate. Consequently, information gathering using questionnaires is 

considered appropriate for this study. 

The researcher is, however, aware of the challenges involved in using the 

questionnaire as an instrument of measurement. One of these challenges is that 

good questionnaires are difficult to design (Sanders, 1995:92). Another problem is 

that respondents may present inaccurate information about themselves. Several 

efforts were made by the researcher to overcome these challenges. These included 
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using questionnaires that had been piloted on a small group of learners by the 

researcher. The use of focus group interviews to collaborate information derived 

from the questionnaire responses was also an attempt to enrich and complement the 

findings with qualitative data. In terms of the contention of Fraenkel and Warren 

(1990:402), low response rate of questionnaires could be minimised by sending the 

questionnaires to persons in authority to administer to potential respondents. In this 

study, since the researcher cannot speak the local language of the learners 

(isXhosa), he requested the assistance of the grade 9 mathematics educator to help 

him in administering the questionnaires to the learners during break time. This 

approach also helped the researcher to eliminate the possibility of having incomplete 

answers to the questionnaire items. In this study, questionnaires proved to be more 

cost effective than face-to-face interviews, which Neum n (2000:273) asserts can be 

expensive. 

Semi-structured questionnaires were also u cus group interviews in this 

study for their inherent advantages to the research. IX. focus group may be defined as 

an interview style designed fo s ' al ~-J~U~ y of Fort are 
. . To ether 1 Excell nee . . 

Basch, Lengua et al. (cited m Berg, 004:123 assert t at in focus group interview, 

the researcher sought to learn through discussion conscious, semi-conscious and 

unconscious psychological and socio-cultural characteristics and process among 

various groups. According to Denzin & Lincoln (2000:836) focus groups allow access 

to research participants who may find one-on-one, face-to-face interaction "scary" or 

"intimidating". Focus group data are group data in that they reflect the collective 

notions shared and negotiated by the group. 

In this particular research the focus group interviews allowed the researcher to 

interact with learners in an informal way that allowed discussions to take place, 

where appropriate, in their mother tongue, which is lsiXhosa. It also allowed the 

researcher to elicit information on other areas of the questionnaire where learners 

could not provide written responses and also cross-checked their responses with the 

structured questionnaires. 

59 



 

 

3.6.6 Observations 

Observations are used by researchers applying the qualitative approach. The 

strategy is used as ·a. principal data-gathering strategy in qualitative research 

because researchers are interested in the ways in which people usually make sense 

of or attach meaning to the world around them (De Vos, 2001 :277-281 ). In this study 

the selected observed factors that the researcher concentrated on are the following: 

time management, classroom environment and outside classroom. as well as the 

physical appearance and learners' attitude to study. 

3.6.7 Time management 

In this study the researcher focused on the issue of time management by learners. 

The strategy allowed the researcher to observe the behaviour of the learners at 

school, during lessons as well as after J~ ons. The researcher observed 

critically what transpired during lunch a d b}~ak p~rioas to learn how learners use 

their leisure. time and how they respond to the siren7 bell as it marks the beginning 

and the end of each lunch an~_Jlitfe e ,. e rrJ°ng ~erj0 s resJDecti · ely and all the data 

was captured as field notes. Together zn Excellence 

3.6.8 Classroom and outside classroom environment 

The researcher's observations were on the behavioural patterns of learners inside 

the classroom, the classroom temperature as well as on the location of the school in 

relation to other local facilities such as clinics and different types of businesses to 

see if such facilities could be a factor contributing towards poor performance in 

mathematics. 

Notes were taken by the researcher, which served as the basis for the identification 

of emerging patterns of learner behaviour and the temperature under which learners 

learn mathematics. The information was then merged and, in terms of time 

management, response to siren/bell, classroom environment and classroom 

temperature, going out in groups, ~irection to the toilets, shops, or home, and spaces 

within/out of school premises. 
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3.6.9 Physical appearance ·and learners' attitude to study 

Another thing the researcher took critical note of was the physical appearance of the 

learners' uniforms, their hairstyles and facial expressions when it was time for 

mathematics and their attitude towards learning. Their participation in class was also 

noted. The observation was continuous each time the researcher visited the schools. 

The appearances of the educators were also observed, including their mode of 

dressing and their relationships with the students. The manner in which they 

responded to students' questions in class and how warm and welcoming they were 

to students was also noted. • 

3.6.10 Validity of data . tvL1/ 
Validity and credibility play a very vital nole in research work. According to Cronbach, 

& Khan (cited in Phye, Robinson & LeviJ11, 005·128), validity is determined by 

degrees of authenticity of data collected a~u is a process of gathering 

evidence and formulating an argument to supp0rt score interpretations. In this 

research the researcher usea to ur the authenticity of 

the data collected from the respo J xce lence 

The mixed methods approach adopted by the researcher ensured credibility 

(parallels internal validity) (Mertens, 2005:302). By triangulating methods the validity 

of the research is st_rengthened (Sandelowski, 2003:322; Onwegbuzie & Teddlie, 

2003). Cronbach's alpha coefficient was used to measure the reliability of the 

questionnaire. This statistic is an overall item correlation where the values range 

between O and 1. Values above 0.7 are often considered to be acceptable. A 

Cronbach's alpha coefficient for the study was 0.82. The trustworthiness for the 

semi-structured interview was ensured by documenting exactly what the participant 

had said and what was observed during the interview. For the validity of the research 

instruments to be ensured, the researcher gave the questionnaires and the semi-

structured interviews to experts in the field to do corrections and adjustments before 

administering them. 

From an interpretivist's perspective, validity refers to how well the research method 

investigates what it intends to investigate (Lewis & Ritchie, 2003). The following are 

some examples of validity adopted by the researcher: 
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3.6.1.1 Face validity 

Face validity occurs where something appears to be valid. This of course depends 

very much on the judgment of the observer. In any case, it is never sufficient and 

requires more solid validity to enable acceptable conclusions to be drawn. 

Measures often start ouf with face validity as the researcher selects those which 

seem likely prove the. point (Changingminds, 2016) . 
. , _,. . . 

3.6.12 Construct validity 

Construct validity . occ;ur?. when Jhe . heoretical cor1structs of cause and effect 

accurately represent the real-world situations they are intended to model. This is 

related to how well the experiment is opera'fion~~d. A good experiment turns the 

theory (constructs) into actual things yo can--r'heasJre. 

Construct validity was use by the researcher to assess the quality of an instrument or T • .c 
experimental design. It is usecHe m~fsure eonstrttet it is p~osed to measure. If 

d h l.d. Toget 11 efrk zn1 excellence t 1 • f th you o not ave construct va 1 Ity, you wI 1 e y uraw mcorrec cone usIons rom e 

study (Changingminds, 2016). 

3.6.13 Content validity 

Content validity arises when the experiment provides adequate coverage of the 

subject being studied. This includes measuring the right things as well as having an 

adequate sample. Samples should be both large enough and be taken for 

appropriate target groups. The perfect question gives a complete measure of all 

aspects of what is being investigated. However, in practice this is seldom likely; for 

example, a simple algebra item does not test the whole of mathematical ability. 

Content validity is related very closely to good experimental design. A high content 

validity question covers more of what is sought (Changingminds, 2016). 

The qualitative data was used to provide the context within which the quantitative 

data must be interpreted. The sampling is an additional measure of quality 

assurance. Consistency was maintained throughout the process of data collection 

because it is an important aspect of reliability. 
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3.7 ETHICAL CONSIDERATIONS 

Balnaves & Caputi, (2001 :239) state that the purpose of ethics is to make 

researchers aware of the issues that may arise in their work, and to encourage them 

to educate themselves and colleagues to behave ethically. 

Robertson & Dearling,. (2004:33) highlight that ethics is about the moral. position 

adopted by the researcher and those funding that piece of research. Each of these 

groups has a moral obligation to protect people from any mistreatment that could 

result from taking part in the research itself. The following ethical concerns were 

relevant in the context of this study: f 
i. The researcher ensured that p 1 • • • the research was completely 

voluntary. Nobody was forced to partici 

ii. Consent: The researcher sought th of the respondents before 

administering the instrument.. niversity of Fort Hare 
... . . . . To ether iTJ, Excellence . . 
IIL Anonymity was guaranteed y not identifying any response with any 

respondent. 

iv. Confidentiality of respondents was ensured. Thus the researcher held 

respondents' information as confidential as possible and the information was used 

only for the intended purpose. 

v. Permission was sort from the Department of Education and the principals of 

high schools where the re$earch was conducted. 

3.8 LIMITATIONS 

The inability of the researcher to speak the local language of respondents was 

problematic. This condition was minimized by engaging the services of a colleague 

who is fluent in both English and isiXhosa. The schools being far away from the 

researcher were also a problem. 
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3.9 CONCLUSION 

This mixed methods research was carried out according to research methodology 

best suited to supply the most reliable results. This chapter focused on the research 

methodology which formed the basis of this research study. The practical enactment 

of the different aspects that formed part of the process in its entirety was discussed 

according to the methods in which it was implemented, how it progressed and how it 

was concluded. 

The following chapter provides discussions and graphical representation of the 

empirical findings from the study. A reflection on the results obtained and an analysis 

of this information forms part of the content of this chapter, and serves as a true 

reflection of the outcome of the study. 

University of Fort Ha· e 
Together in Excellence 
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4.1 INTRODUCTION 

CHAPTER FOUR 

DAT A.ANALYSIS 

This section presents· the result of the study. Data were collected through a 

structured questionnaire, semi-structured interview and observation. The structured 

questionnaire for learners and educators· had three sections: the biographical 

information, factors affecting performance of learners in mathematics and 

recommendations. The semi-structured interview also yielded information on factors 

affecting learners' performance in mathematics. Descriptive and inferential statistics 

were used to analyse the quantitative data while the thematic approach of coding, 

sorting and categorising was used to analyse the qualitative data. 

4.2 QUANTITATIVE DATA ANALYSIS 

Three hundred and twenty-four (324) hundred and sixty (360) 

learners completed and retur~ thei"' q • i ~ es a response rate of 

ninety percent (90% ). Together in Excellence 

Table 4.1: The number of questionnaires distributed and the number returned 

Stratum No. of questionnaires No. of Response rate 
distributed questionnaires percentage (%) . 

returned 
A 72 64 88.9 
B 72 67 93.1 
C 72 60 83.3 
D 72 65 90.3 
E 72 68 94.4 

Total 360 324 90.0 
Source: Field study (August, 2016) 
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Source: Field Study (August, 2016) 

The selected respondents were used to represent the larger population. However, 

respondents did not return all the distributed questionnaires as expected. Some of 

the respondents might not know what to write and others did not see the need for it. 

From the Figure 2, it can be deduced that stratum E had the highest response rate of 

ninety-four percent (94% ); this was followed by stratum 8 with ninety-three percent 

(93% ), and the third group was stratum D with ninety percent (90% ), while stratums 

A and C had eighty-nine (89%) and eighty-three (83%) response rate respectively. 

According to Bailey (1992:165), a response rate of fifty percent (50%) is sufficient for 

analysis of data, a response rate of sixty percent (60%) can be said to be "good", 

seventy percent (70%) is classified as "very good", eighty to ninety percent response 

rate is said to be "excellent". It can therefore be seen that the response rate for this 

research was an excellent one. 
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4.3 ANALYSIS OF LEARNERS' BIOGRAPHICAL DATA 

The purpose of this biographical item was to elicit information about the learners' 

age, race, parental educational level, employment status of parents, living with 

parents or not, and means of transport to school. The questionnaire was responded 

to by three-hundred and twenty-four (324) learners selected from fifty-seven (57) 

public high schools in King Williams Town education district. 

4.3.1 Age· of learners 

The purpose of this question was to determine the average age of grade 9 learners. 

The age group of learners is represented in the table below. 

Table 4.2: The average age of grade 9 /earners 

Age category No. of learnersT 11°1 l 
U 'I Inn S I 

Percentage 
Below 12 12 v ~v 3.7 

13 - 15 267 82.4 

16 - 18 Univ4~sity of Fo r1 12.9 

19+ · ether in Excelle nee 0.9 

Total 324 99.9 
Source: Field study (August, 2016) 
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Fig.3. 

A pie chart showing the percentage age group of learners 

Below 12 13 - 15 16 - 18 19+ 

0.9% 

The age groups of learners 

Source: Field study (August, 016 _ersity of Fort Hare 
1. ogether in Excellence 

From the Figure 3, it can be deduced that two-hundred and sixty-seven (267) 

learners translated to 82.4% who are in the age category of 13-15. This is followed 

by forty-two ( 42) learners who represent 12.9% in the age category of 16-18, twelve 

(12) learners translated to 3.7% in the age range of 12 years and below and three (3) 

learners representing 0.9% are in the age category of 19 years and above. 

From the above illustration, it can be observed that the average age of grade 9 

learners as at the time of the survey was within 13-15 years. Ayotola & Adedeji, 

(2009) revealed that age had an insignificant negative correlation with mathematics 

performance of senior students. Studies have found that prior mathematics 

achievement is a good predictor of students' mathematical success (Hemmings, 

Grootenboer & Kay, 2011) 

According to the South African Schools Act of 1996, schooling is compulsory for all 

South Africans from the age of seven (grade 1) to the age of 15, or completion of 

grade 9. This is classified as General Education and Training (SouthAfrica.info, 

2012). 
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4.3.2 Gender classification of respondents 

The rationale for this item was to determine the sex status of learners in grade 9. 

Table 4.3: Gender classification of learners 

Gender No. of learners 

Male 118 

Female 194 

Not indicated 12 

Total 324 
Source: Field study (August, 2016) 

Fig. 4. 
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Table 4.3 and Fig. 4 indicate that females dominate their male counterparts in terms 

of numbers in grade 9 as at the time of the survey. With a total number of three-
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hundred and twenty-four (324) respondents, one-hundred and ninety-four (194) 

representing 59.9% percent are females as compared to one-hundred and eighteen 

(118) male respondents representing 36.4%. Twelve (12) of the respondents did not 

indicate their gender status. 

A possible explanation for not indicating their gender could be that they did not 

understand the question or did not want to state their gender status. It is obvious 

from the above Fig.4.3 that there were more female learners in grade 9 than male 

learners. The reason could probably be male learners dropped out of school before 

grade 9 or do not regularly attend school. 

Gender differences in mathematical achievement have shown that boys significantly 

outperformed girls (Kaahwa, 2012 & Ochwo, 2013). onversely, Namusisi (2010) 

has reported that girls outperform boys. 
II IN VIDE I u -~ Ill n, $ 

However, Hyde, Fennema & Lamon, (1990) Mun 
I 

no or very small gender difference 

in mathematics achievement at the early pr" ary level. But research shows that this 

trend seems to change in sec -Ghoo !;lo more mathematics a: 
anxiety than boys (Opolot-Okurut, 20 n xce ence 

4.3.3. Race classification of respondents 

The main rationale for this questionnaire was to determine the dominant racial group 

in grade 9. 

Table 4.4: The racial groups in grade 9 

Race No. of learners Percentage 

African 231 71.3 

Coloured 68 20.9 

Indian 13 4.0 

Asian 1 0.3 
White 3 0.9 

Not indicated 8 2.5 

Total 324 99.9 
Source: Field Study (August, 2016) 

70 



 

 

Fig.5. 

A bar chart showing percentage of racial classification of learners 
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From the Table 4.4 and Fig.5, it can be deduced that the majority of the learners are 

African. Two-hundred and thirty-one (231) of the respondents translating to 71.3% 

are African. This is followed by the coloured group with sixty-eight (68) representing 

21 %. Thirteen (13) learners representing 4% are Indians. Three (3) respondents 

representing 0.9%) are white, one (1) respondent representing 0.3% is an Asian, and 

eight (8) respondents representing 2.5% did not indicate their race. 

A possible explanation for not indicating their race could be that they did not 

understand the question or they did not want to indicate their race. However, it could 

be concluded that the majority of grade 9 learners in King William's Town education 

district are African as at the time of the survey. 
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According to Christine ( cited in Maree, 2007), most Africans especially the black race 

perceive mathematics as a subject reserved for the white race. Hawson & Wilson 

(cited in Sauian, 2004:2) assert that a canonical school mathematics curriculum was 

developed in Western Europe in the aftermath of the Industrial Revolution, and was 

adopted practically everywhere during the present century. 

4.3.4 Caretaker of the learner 

The purpose of this questionnaire was to find out whom the learner is residing with at 

home or who is taking care of the learner. 

Table 4.5: The caretakers of learners 
A A 

Caretaker No. of learners Percentage 

Both parents 1 3.7 

Father only 2 0.6 

Mother only 1 33.0 

Guardian 58.0 

On my own 4.6 
OP 

Total °324 100 

Source: Field study (August, 2016) 
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Fig.6. 
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From the Fig.6 it can be deduced that one hundred and eighty-eight (188) 

respondents translating to 58.0% are living with their guardians/grandparents, one 

hundred and seven (107) respondents translating to 33.0% are living with their 

mothers alone, fifteen respondents (15) representing 4.6% are living on their own, 

twelve (12) respondents representing 3.7% are staying with both parents and two (2) 

respondents translated to 0.6% are living with their fathers only. 

It can be deduced from Table 4.5 that most of the learners are living with relatives 

especially with their grandparents and not with their biological parents. The 

explanation of this could possibly be related to the death of both parents or the 

absence of both parents from home. 

Most of the learners are also living with only their mothers. This could also be related 

to the possible death of their fathers or the neglect of fatherly responsibilities or 

divorce. It could be observed that some of the learners are also living on their own. A 
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possible explanation of this could be the death of both parents or neglect of both 

parents' responsibilities. 

Learners from unstable families are emotionally disturbed and therefore tend to 

under-perform (Adell, 2002:91 ). A research conducted by Saiduddin (2003:22) on 

poor academic performance of African Americans found that factors influencing poor 

academic performance are poverty, cultural differences, unstable homes, drug abuse 

and teenage pregnancy. 

4.3.5 The highest educational level of parents/guardian 

The purpose of this question was for the researcher to ascertain the highest 

educational level of parents/guardian. lf 
Table 4.6: The educational level of parentslguardi@ s 

Educational level No. o Percentage 
Never been to school 

Up to primary level 

Up to high school 

Completed matric 14 4.3 
Up to tertiary level 4 1.2 

Post graduate level 2 0.6 

Total 324 100 
Source: Field study (August, 2016) 
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Fig.7. 

A bar chart showing the educational level of parents/guardians 
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From the Table 4.6 and Fig. 7, it can be observed that, of the three hundred and 

twenty-four (324) respondents, two- hundred and twelve (212) translating to 65% of 

the parents/guardians had never been to school, sixty-two (62) parents/guardians 

representing 19.1 % had up to primary level education, thirty (30) parents/guardians 

representing (9.3%) had up to high school level education, fourteen ( 14) 

parents/guardians translating to 4.3% completed matric, four ( 4) representing 1.2% 

had up to tertiary level education and two (2) representing (0.6%) had up to post 

graduate level of education. 

It is very clear that most parents and guardians had never been to school. However, 

it is obvious that higher education levels of parents/guardians enhance a greater 

appreciation of education and the ability to assist learners learn mathematics. 
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Patel & Oke (cited in Cherian & Mau, 2003:33) argue that parents or guardians may 

be illiterate and therefore cannot provide the necessary scaffolding to support 

homework. Diaze, Neal & Amaya-Williams (cited in Cherian & Mau, 2003:34) are of 

the view that unnecessary support can undermine learning by making the learner 

completely dependent on the educator and so makes it difficult for the educator to 

withdraw from the situation. 

It is a basic responsibility of every parent and guardian to monitor and supervise the 

homework and learning at home. This supervision and interaction between 

parents/guardians and their wards' learning at home create a feeling of love and care 

between the learner, the parent/guardian and the environment as a whole. 

However, the educational level of parents from/rable 4.9 indicates that most 

parents/guardians are unlikely to initiate sue iqt§faotions because they will feel 
1\1 D 

handicapped to do so. A study was dqf\ducte1
~ by Mbokosi, Msila & Singh, 

------(2004:301) on the effect of black parents' involve ent in the success of their 

children's education. Their study r';vealed. that tne black parents' role is crucial in the 

promotion of academic achiev men{f ot---tn l't wards.(pc1rents?gu~rdians who neglect 

th . 1 • th . h"ld , h Toaetber zan Excaelle c . 1.k I h eir ro es m eIr c I ren s omewor" an stu y ac IvIt1es may I e y ave a 

negative effect on their children 's mathematics performance. 

4.3.6 Employment status of parents/guardians 

The aim of this question was to find out the employment status of parents/guardians. 

Table 4.7: The employment status of parents/guardians 

Employment status No. of learners Percentage 

Unemployed 238 73.5 

Employed 26 8.0 

Unknown 60 18.5 

Total 324 100 
Source: Field study (August, 2016) 
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Fig.8. 

A pie chart showing the percentage of employment status of 
parents/guardians 

Unemployed • Employed Unknown 

The percentage of employmerot stat s ot ai en ";S/ga r:cfans.. are 
Source: Field study (August, 2016 _ogether in Excellence 

The Table 4.7 and Fig.8, show the employment status of parents/guardians. It can 

be deduced that two hundred and thirty-eight (238) translating to 73.5% of parents 

/guardians were unemployed at the time of the survey. Twenty-six (26) representing 

8% were employed and sixty (60) translating to 18.5% did not know the employment 

status of their parents/guardians. 

A possible explanation for the "response unknown" could be that the learners did not 

understand the question or did not know the employment status of the 

parents/guardians or the learner might be living on his/her own. Based on the 

information above, the actual percentage of parents/guardians who are employed or 

who earn income cannot be stated. 

However, it is obvious from Fig.8 that there is a high unemployment level among 

parents/guardians. This high unemployment level of parents/guardians is likely to 

limit the level of parental support such as paying of school fees, providing stationery 

and nutrition to their wards. Nonetheless, unemployed parents can still render their 
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services to their children by supporting them in choosing their future careers and 

friends, making subject choices and also giving them guidance and counselling. 

Howie (2006) found that family socioeconomic status (SES) affects secondary 

school students' performance in mathematics in South Africa. Research has shown 

that low socio-economic status negatively influences academic achievement 

because it prevents students from accessing various educational materials and 

resources, and creates a distressing atmosphere at home (possible disruptions in 

parenting or an increased likelihood of family conflicts (Jeynes, 2002). According to 

(Rammala, 2009), the high level of illiteracy and unemployment among the rural 

black communities in South Africa are largely due to poverty. However, Considene & 

Zappala (2002) argue that families where the parents are advantaged socially, 

educationally and economically foster a high level of a hievement in their children's 

academic performance. 

4.3.7. Modes of transport by learners 

The purpose of this question w s fo • di a )'t e v ode_s f!f transport used by 

learners to go to school. Together in Excellence 

Table 4.8: The mode of transport used by learners to go to school 

Mode of transport No. of learners Percentage 

Walking 168 51.9 

Bicycle 4 1.2 

Public transport 152 46.9 

Total 324 100 
Source: Field study (August, 2016) 
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Table 4.8 shows that one-hundred and sixty-four (164) learners translating to 51.9% 

walk to school, eight (8) learners representing 1.2% ride on bicycles, and one-

hundred and fifty-two (152) respondents translating to 46.9% use public transport. It 

can be deduced that the majority of the learners walk to school. The explanation for 

this could possibly be related to the distance of the schools to their homes or 

locations. 

According to Tywakali (2004 ), the distance compares unfavourably with the average 

distance for learners in the province, which is 3,5 km. From the research it was 

observed that attendance at school is often affected when there is unfavourable 

weather conditions such as a rainstorm or extreme cold since most of the learners 

walk to school. This eventually leads to absenteeism which contributes to factors 

affecting poor performance of learners in mathematics. 
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This assertion is based on Dednam (2005:1999) that regular absence from school 

and change of schools are two of the most important causes of mathematical 

difficulties as they cause backlogs in mathematical knowledge. Learners' 

absenteeism causes a lot of backlogs thus making it very difficult for them to keep 

pace with work at school. 

These backlogs become extremely serious if the educator is not able to offer 

remedial teaching and also if he/she lacks the technical know-how to find solutions 

for such learners. Learners who also take public transport to school absent 

themselves from school if they do not have money for transport. 

4.4. QUESTIONNAIRE ON FACTORS AFFECTING,.LEARNERS' MATHEMATICS 
PERFORMANCE 

4.4.1 What is your attitude towards th ·ect m thematics? 

The aim of this question wa t~ iri~H o t d ~ ~~ ers have towards 

mathematics. Together in Excellence 

. Table 4.9: The attitude of learners towards mathematics 

Attitude No. of learners Percentage 

Excellent 2 0.6 

Very good 17 5.2 
Good 56 17.3 
Fair 209 64.5 

Poor 40 12.3 

Total 324 100 
Source: Field study (August, 2016) 
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Fig.10. 

A bar chat showing the learners' attitude towards mathematics 
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From Table 4.9 and Fig.10, it can be observed that two-hundred and nine (209) 

learners representing 64.5% have a fair attitude towards mathematics, fifty-six (56) 

learners translating to 17 .3% have a good attitude towards mathematics, forty ( 40) 

learners translating to 12.3% have a poor attitude towards mathematics, seventy 

(17) learners representing 5.2% have very good attitude towards mathematics and 

two (2) learners representing 0,6% have an excellent attitude towards mathematics. 

From the above observation, it is obvious that the majority of the learners do not like 

mathematics. This is a clear indication that there are some factors impending 

learners from learning mathematics. It is therefore imperative to remove all 

impediments affecting learners' mathematics. 

In general, a consistent pattern of attitudes towards school subjects and 

achievement in the respective subjects has been confirmed through a large number 
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of studies (Papanastasiou, 2002). Many studies have examined students' thinking 

about school and their attitudes towards mathematics (Vanayan, White, Yuen & 

Teper, 1977, cited in Papanastasiou, 2000). Papanastasiou (2002) showed that 

there is a positive relation between mathematics attitudes and math achievement. 

According to Schereiber (2000), those who have positive attitudes toward 

mathematics perform better in the subject. 

4.4.2 What is your level of understanding when English is used as a medium of 
instruction in teaching mathematics? 

The purpose of this question was to find out the level of learners' understanding 

when English is used as a medium of instruction in teaching mathematics. 

Table 4.10: The level of understanding of learners when English is used as a 

medium of instruction 

Level of understanding Percentage 
Excellent 1 
Very good 2.2 

nnP Pr1n 
Good 5j 16.4 

Fair 104 32.1 

Poor 157 48.5 

Total 324 100 
Source: Field study (August, 2016) 
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Fig.11. 

A bar chart showing level of understanding when English is used to 
teach mathematics 

as a medium of 

instruction for mathematics. 

Source: Field study (August, 2016) 

From Table 4.10 above it can be observed that one hundred and fifty-seven (157) 

learners' (representing 48.5%) level of understanding for mathematics when English 

is used as a medium of instruction is "poor", one hundred and four ( 104) learners 

(representing 32.1%) is "fair'', fifty-three (53) learners translating to 16.4% is" good", 

seven (7) learners' (representing 2.2%) understanding "very good", and three (3) 

learners' ( 1 % ) level of understanding of mathematics when English is used as a 

medium is "excellent". 

Thus it can be deduced that majority of the learners' level of understanding 

mathematics when English is used as a medium of instruction is "poor". However, 

mathematics is a universal subject and the questions are written in the universal 

language. It is therefore imperative for both the educators and learners to equip 

themselves in the language in which the questions are set. 
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The United Nations Educational, Scientific and Cultural Organization (UNESCO) 

(2008) conducted research across 26 countries showing that over 50 percent of 

students who dropped out of school did not speak the language in which they were 

being educated. Kallaway (2002) reveals that, although primary school education for 

Africans was taught in their mother tongue, much of their secondary education was 

deliver~d in either English or Afrikaans. 

4.4.3 What is your level of confidence in solving mathematics questions? 

The aim of this question was to access the level of confidence of learners in solving 

mathematics questions. 

Table 4.11: The confidence level of learners in answering mathematics questions 

Level of confidence No. of learners Percentage 
Very high 1 3.7 
High 
Low 
Very low 

Total 324 100 
Source: Field study (August, 2016) 
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Fig.12. 

A bar chart showing the confidece level of learners 
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From Table 4:11 above it can be observed that one hundred and eighty-four (184) 

learners' (56.7%) level of confidence in solving mathematics is "very low", one 

hundred and three (103) learners' (31.7%) level is "low", twenty-five (25) learners' 

(7.7%) level of confidence in solving mathematics questions is "high" and twelve (12) 

learners' (3. 7%) level of confidence is "very high". 

It can be deduced from the table above that the majority of the learners' confidence 

in solving mathematical questions is "very low". This eventually affects the 

performance of learners in mathematics .. 

According to the National Research Council (2000) as cited in Akey (2006), students' 

beliefs about their competence and their expectations for success in school have 

been directly linked to their levels of engagement, as well as to emotional states that 

promote or interfere with their ability to be academically successful. Ashcraft (2002) 

reveals that learners have a feeling of tension, apprehension, or fear for 
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mathematics. Ashcraft suggests that highly anxious mathematics students will avoid 

situations in which they have to perform mathematical calculations. Unfortunately, 

mathematics avoidance results in less competency, exposure and mathematics 

practice leaving students more anxious and mathematically unprepared to achieve 

(Ashcraft, 2002). 

4.4.4. How do you evaluate the method used by your mathematics educator in 
teaching? 

The purpose of this question was to evaluate the method used by the mathematics 

educator in teaching. 

Table 4.12: How learners evaluate educators' methods of teaching mathematics 

Evaluation No. Percentage 

Excellent 1 5.2 
Very good 11 .1 
Good 22.8 

Fair 
n t P.r 111 

Poor ~4 29.0 

Total 324 100 
Source: Field study (August, 2016) 
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Fig.13. 
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From Table 4.12 it can be observed that one-hundred and three (103) learners 

(31.8%) evaluated the methods the mathematics educator use as "fair", ninety-four 

(94) learners (29%) evaluated the methods the mathematics educator use as "poor", 

seventy-four (7 4) learners (22.8%) evaluated the methods the mathematics educator 

use as "good", thirty-six (36) learners (11.1 %) indicated that the methods are "very 

good" and seventy (17) learners (5.2%) evaluated them as "excellent". 

From the above observations it is clear that majority of the learners are not 

conversant with the methods the mathematics educator use in teaching 

mathematics. This might hinder the understanding level of the learners. 

Kail & Zolner (2005) argue that with proper instruction normally functioning children 

acquire these basic mathematical skills and are able to solve more complex 
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mathematical problems with more sophisticated training. Maher and Davis in Ward 

(2001 :2) emphasise that educators must be able to understand learners' 

constructions that differ from their own. Educators need to realize that solutions are 

built from past constructions and therefore will probably differ from their own. They 

must be willing to accept this diversity as long as it is mathematically valid (Ward, 

2001 :2). 

4.4.5. What is the level of motivation given by your mathematics educator in 
studying mathematics? 

The aim of this question was to determine the level of motivation given by the 

mathematics educator in studying mathematics. 
1 
A / I 

Table 4.13: The level of motivation provided by educators to learners 

Level of motivation Percentage 

Very high 5.5 

High 10.5 

Low 38.6 

Very Low 45.4 

Total 324 100 
Source: Field study (August, 2016) 
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Fig.14. 

A pie chart showing the level of motivation provided by maths 
educators 
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From Table 4.13, it can be observed that one hundred and forty-seven learners (147) 

representing 45.4% have "very low" motivation for learning mathematics from their 

mathematics educators, one hundred and twenty-five (125) learners (38.6%) have 

"low" motivation for learning mathematics from their mathematics educators, thirty-

four (34) learners (10.5%) have "high" motivation and eighteen (18) learners (5.5%) 

have "very high" motivation for learning mathematics from their mathematics 

educators. 

From the above analysis it is obvious that the mathematics educators do not 

motivate learners enough to learn mathematics. This might be due to lack of 

teaching learning materials to make the subject interesting, or low motivation by 

government to mathematics educators and learners or lack of interest by the 

educators to teach the subject. 

According to Laturner (2002), educators without certification vary in their commitment 

to the profession depending on coursework preparations. If teachers provide clear 
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evaluation criteria and individualised corrective feedback on tasks, the students' 

academic performance improves (Morais, 2002). Educators who adopt behaviourist 

ways of teaching believe that learners learn by controlling the stimuli, choosing the 

correct response and providing the appropriate reward (Macleod & Golby, 2003). 

4.4.6. How do you evaluate the examples and activities in the grade 9 
mathematics textbook? 

The purpose of this question was to evaluate how learners access the examples and 

activities in the grade 9 mathematics textbook. 

Table 4.14: How learners evaluate examples and activities in grade 9 mathematics 

textbook 

Evaluation No. of learne~s--.;...,,.. 
N Dr 

Percentage 

Excellent 11.7 

Very good 19.8 

Good 29.9 

Fair 33.3 

Poor 17 5.2 

Total 324 100 
Source: Field study (August, 2016 

90 



 

 

Fig.15. 

How learners evaluate examples and activities in grade 9 mathematics textbook. 

Source: Field study (August, 2016). 

One-hundred and eight (108) learners representing 33.3% evaluate the examples 

and activities in the grade 9 mathematics textbook as "fair'', ninety-seven (97) 

learners representing 29.9% evaluated examples and activities in the grade nine 

mathematics textbook as "good", sixty-four (64) learners ( 19.8%) evaluated 

examples and activities in the grade 9 mathematics textbook as "very good", thirty-

eight (38) learners (11.7%) evaluated examples and activities as "excellent" and 

seventeen (17) learners (5.2%) evaluated examples and activities in the grade 9 

mathematics textbook as "poor". 

The above observation shows clearly that the majority of the learners evaluated the 

examples and activities in the grade 9 mathematics textbook as "fair'' because they 

are not able to do the activities or might not understand the examples given in the 

textbook. 
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According to the Human Sciences Research Council (HSRC), South Africa's growth 

is stifled by a severe skills shortage, particularly in the fields of science, technology, 
I 

engineering, mathematics and accounting, and this gap has largely been blamed on 

the poor quality of the educational system (COE, 2011) 

4.4.7. What is the state of studying mathematics at home after school? 

This question was to ascertain the state of the study of mathematics by learners at 

home. 

Table 4.15: The state of the study of mathematics by learners at home 

State of study No. of learners Percentage 

Excellent 3.7 
Very good 8.6 

Good 21.9 
Fair 27.5· 

Poor 38.3 
,a 

Total 100 
Source: Field study (August, 2016 
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Fig.16. 

A bar chat showing the state of the study of mathematics at home 
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The state of study of mathematics at home after school. 

Source: Field study (August, 2016). 

are 

From table 4.15 above it can be seen that one hundred and twenty-four (124) 

learners (38.3%) state that their of study of mathematics after school is "poor", 

eighty-nine (89) learners (27.5%) state that their study of mathematics after school is 

"fair", seventy-one (71) learners representing 21.9% state that it is "good", twenty-

eight (28) learners representing 8.6% say it is "very good" and twelve (12) learners 

(3. 7%) state that their study of mathematics after school is "excellent". 

It can be seen clearly from the above analysis that the majority of the learners do not 

study mathematics at home after school. This might be due to laziness on the part of 

the learners or the inability to solve mathematical problems on their own or they do 

not have anybody to assist them at home when faced with difficulties in studying 

mathematics at home. This eventually leads to poor performance of learners in 

mathematics. Research has shown that a parents' perception of mathematics 
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influences their children's perceptions and achievements in mathematics (Yee & 

Eccles, 1988). The consensus among researchers is that parents and the society 

can exert a positive influence on their children's mathematical performance 

(Wamala, Kizito & Jjemba, 2013). 

4.4.8 How do you rate the assistance or supervision received from 
parents/guardians towards the study of mathematics at home? 

The purpose of this question was to find out the rate at which parents/guardians 

assist or supervise their wards in the learning of mathematics at home. 

Table 4: 16: The rate of parent/guardian assistance to learning of mathematics at 

home 

Parent/guardian 
assistance 

Excellent 

Very good 

Good 

Fair 

Poor 

Total 
Source: Field study (August, 2016) 

Percentage 

2.5 

3.7 

19.8 

33.3 

132 40.7 

324 100 
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Fig.17. 

The rate at which parents/guardians assist their children to study mathematics at 

home. 

Source: Field study (August, 2016) 

Table 4:16 shows that one hundred and thirty-two (132) learners (40.7%) rate the 

assistance or supervision received from their parents/guardians at home for 

mathematics as "poor", one hundred and eight (108) learners (33.3%) regard it as 

"fair", sixty-four (64) learners (19.8%) rate it as "good", twelve (12) learners 

representing 3. 7% rate it as "very good" and eight (8) learners (2.5%) regard the 

assistance or supervision received from their parents or guardians at home for 

mathematics as "excellent". From the above analysis it can be observed that the 

majority of the learners do not get assistance or supervision from their 

parents/guardians at home for mathematics. This might be due to the fact that the 

majority of the parents/guardians cannot read or write. It might also be due to the 

absence of parents/guardians from home or they do not see the need for their 

children's/wards' education. A student's success in school is increased if his/her 
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parents are involved in his/her education both at home and school (Henderson & 

Mapp, 2002). Research has shown that students whose parents had less than high 

school education obtained lower grades in mathematics than those whose parents 

had higher levels of education (Campbell, Hombo, & Mazzeo, 2000). Parents' 

educational levels not only impact student attitudes toward learning but also impact 

their math achievement scores. The influence of the parents in the meta-cognitive 

trainings like study habits and achievement pressure can be considered as elements 

behind school performance (Quimbo, 2003). 

4.5 EDUCATORS' QUESTIONNAIRE ANALYSIS 

This section deals with responses and aAalysis o'f the selected educators teaching 

grade 9 mathematics. This includes their demographic details and teaching 
l 

strategies. 

4.5.1 The age of the educator 

The purpose of this question was to determine the age group distribution of 
educators teaching grade 9 ma nenVdties~i Y of F O • a e 

Together in Excellence 
Table 4:17: The age distribution of educators teaching grade 9 mathematics 

Age No. of educators Percentage 
20 years and below 0 0 

21 - 30 years 1 20 
31 -40 years 3 60 
41 years and above 1 20 

Total 5 100 
Source: Field study (August, 2016) 
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Fig.18. 

A bar chart showing the age of the educators taching mathematics 
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From the Fig .18 it can be observed that three (3) educators' (60%) age ranges 
between 31-40 years, one (1) educator (20%) is between 21 and 30 years, and 

another educator's (20%) age ranges between 41 years and above. None of the 

educators is 20 years and below. The above analysis indicates that the majority of 

the educators teaching grade 9 mathematics ranges between the ages of 31-40 

years. However, Ayotola and Adedeji (2009) reported that age has an insignificant 

negative correlation with mathematics performance. 

4.5.2 Sex (Gender classification of educators) 

This question was to determine the gender classification of educators teaching grade 

9 mathematics. 
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Table 4:18: The gender classification of grade 9 educators 

Gender No. of educators 

Male 

Female 

Total 
Source: Field study (August, 2016) 

Fig.19. 
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A pie chart showing the distribution of educators according to 
gender ----

The percentage of gender distribution of educators teaching grade 9 mathematics. 

Source: Field study (August, 2016) 

Fig.19 above shows that three (3) educators (60%) are females and two (2) 

educators ( 40%) are males. The analysis above clearly indicates that majority of 

educators teaching grade 9 mathematics at the time of the survey were females. 

Johns, Schmader, & Martens (2005) examined the effect of Teaching Stereotype 

Threat as a means of improving women's mathematics performance. • The 

researchers concluded that women tended to perform worse than men in 

mathematics equations. 
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4.5.3 Racial group of educators 

The aim of this question was to determine the racial group of educators teaching 

grade 9 mathematics. 

Table 4:19: The racial breakdown of educators teaching grade 9 mathematics 

Race No. of educators 

African 4 

Coloured 0 

Indian 0 

Asian 0 
I ~. i J A 

White '.f ~ \'\. I )[VI /I ? 

Total 5 1-~ 
Source: Field study (August, 2016) I llLuMINEI e1Mus]II 

WQ___ _!!!MEN 
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From Fig.20 above it can be observed that four (4) educators (80%) are African, one 

(1) educator (20%) is a white. There were no coloured, Indian and Asian educators 

teaching grade 9 mathematics in the schools visited as at the time of the survey. It 

can therefore be observed from the analysis above that majority of the educators 

teaching mathematics in grade 9 were African as at the time of the survey. 

Most Africans, especially the black race, perceive mathematics as a subject reserved 

for the white race (Christine in Maree, 2007). The only variation is often reflected by 

the difference in socio-cultural background (Sauian, 2004:2). There are differences in 

the level of mathematics education of the different countries. Each country has 

perhaps different cross-cultural heritage, different medium of instruction, different 

level of educator training as well as different socio-economic positions (Sauian, 

2004:3). 

4.5.4 Highest educational level of educ 

This question was to investigate the hi onal level of the educators 

teaching grade 9 mathematicu nivers1ty of Fort Hare 
. .aet e in E Pellenc . Table 4:20: The highest educa ,ona eve/ o eauca ors teachmg grade 9 

mathematics. 

Qualification No. of educators Percentage 

Matric level 0 0 
Diploma 1 20 
Honours 3 60 
Masters 1 20 

Total 5 100 
Source: Field study (August, 2016) 

100 



 

 

Fig.21. 

A bar chart showing the educational level of educators teaching 
mathematics 

Matric level Dipl 

Toge1-her in Excellence 
The percentage of the highest educational level of educators teaching grade 9 

mathematics. 

Source: Field study (August, 2016) 

Fig.21 above shows that three (3) educators (60%) have an Honours qualification, 

one (1) educator (20%) has a Masters qualification, and another educator 

representing 20% has a Diploma qualification. None of the educators has a Matric 

level qualification at the schools visited as at the time of the survey. The analysis 

above shows clearly that majority of the educators have Honours qualifications. 

Except one educator who has a Masters qualification and another Diploma 

qualification. It is therefore refreshing to know that all the educators have reached 

the highest educational level in their academic career. 

However, a mathematics audit report reveals that more than 50% of mathematics 

educators have had no formal subject training (Education For All, 2000). Studies 

have shown that teachers with certification in mathematics are more likely to be 

passionate and committed about teaching mathematics than those without 
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certification. Those without certification vary in their commitment to the profession 

depending on coursework preparations (Laturner, 2002). 

4.5.5 Major subjects studied by the educators 

The aim of this question was to find out the major subjects studied by the educators 

at their various universities. 

Table 4:21: The major subjects study by the educators at their university 

Major subjects No. of educators Percentage 

Maths & physical science 2 40 

Maths & life orientation 40 

Maths & geography 20 

Total 100 

Source: Field study (August, 2016) 

Fig.22. University of Fort Hare 
o e er zn xce ence 

A pie chart showing the percen age of major subjects studied by the 
educators at the university 

Percentage of major subjects studied by the educators at the university. 

Source: Field study (August, 2016). 
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From fig.22, it can be observed that two (2) educators ( 40%) studied mathematics 

and physical science, two (2) educators ( 40%) studied mathematics and life 

orientation, and one (1) educator (20%) studied mathematics and geography. From 

the above it can be deduced that all the educators studied mathematics at their 

highest educational level. The Education For All (2000) assessment (2005) reported 

that, in spite of approximately 85% of mathematics educators being professionally 

qualified, only 50% have specialized in mathematics in their training (DoE, 2001 a). 

4.5.6 Number of years teaching grade 9 mathematics 

The aim of this question was to determine the number of years the educators had 

been teaching mathematics in grade 9. 

Table 4.22: The number of years the educators had been teaching mathematics in 

grade 9 

No. of years Percentage 

Less than a year 20 
2- 5 years 60 

6- 9 years 0 

10 years and above 1 20 

Total 5 100 
Source: Field study (August, 2016). 
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Fig.23. 
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Three (3) educators (60%) had been teaching mathematics in grade 9 for 2-Syears, 

one ( 1) educator (20%) had been teaching mathematics in grade 9 for more than 10 

years, while another educator representing 20% had been teaching mathematics in 

grade 9 for less than a year. None of the educators had taught mathematics in grade 

nine for 6-9years. It can be deduced from the above analysis that the majority of the 

educators had been teaching mathematics in grade 9 for more than a year except for 

one educator who had taught mathematics in grade 9 for less than a year. Bransford, 

Brown, & Cocking (2000) assert that teachers not only need knowledge of a 

particular subject matter but also need to have pedagogical knowledge and 

knowledge of the_ir students. 
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4.5.7 Number of in-service training sessions attended 
The aim of this question was to find out the number of in-service training sessions 

attended in mathematics by the mathematics educators in a year. 

Table 4.23: The number of in-service training sessions attended in mathematics by 

the mathematics educators 

No. of in-service No. of educators Percentage 
sessions 

None 2 40 

Once 1 20 

Twice 1 20 

Thrice or more 1 20 

Total 5 ,' '--:;;:: 
100 

Source: Field study (August,2016) - v1or IN 
LU MINE Bl Mus 

V Fig.24. TU.Q_ ..!:!!_MEN 
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Source: Field study (August, 2016). 

Table 4.23 shows that two (2) educators representing 40% had never attended any 

in-service training in mathematics in a year, while one ( 1) educator (20%) had 
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attended in-service training on mathematics once, and one (1) other educator (20%) 

attended in-service training on mathematics twice in a year. Another educator (20%) 

also attended in-service training on mathematics more than three times in a year. 

From the analysis above, it is clear that two of the educators have not attended any 

in-service training on mathematics in a year at the time of the survey. This, however, 

impedes the teaching and learning of mathematics since no innovation is brought to 

the mathematics classroom. GMMDU (2013) has organised a series of training 

sessions and workshops in order to equip teachers to handle mathematics with skill 

and to tap into modern learners' natural affinity for all things technological. 

4.5.8 How do you evaluate the in-service training attended in mathematics? 

The purpose of this question was to determine how ed cators assess the in-service 

training organised for mathematics educators; v10E II 
_u N BIMUs 

I O I u :fl! 

Table 4.24: How educators evaluate in-s~ vice trainiry attended 

Evaluations No.of educators________....... Percentage 
......... . . ~- ........ 

Excellent unPoers1ty or .t1or1 , l1Laftt-
,..,..., .., - • ..,...... JJ 

Very good .L ¥Yc;LI Lt::I LIL b...\.l.Xllt I Ll.,t; 20 

Good 1 20 

Fair 1 20 

Poor 0 0 

Total 3 60 
Source: Field study (August, 2016) 
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Fig.25. 
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Table 4.24 shows that one(1) educator representing 20% evaluated the in-service 

training attended on mathematics as "very good", one( 1) other educator (20%) 

evaluated the in-service training attended as "good", another educator (20%) 

evaluated the in-service training as "fair". However, two (2) educators (40%) did not 

state anything. 

This might be due to the fact that they had never attended any in-service training in 

mathematics as at the time of the survey so they could not evaluate the impact it had 

on the teaching and learning of mathematics. An upgrading programme was also 

introduced to focus on upgrading the knowledge competences and skills of under 

qualified and unqualified educators already in the system (DoE, 2001 ). 
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4.5.9 How do you evaluate yourself in the teaching of mathematics? 
The aim of this question was to determine how educators evaluate themselves in the 

teaching of grade 9 mathematics. 

Table 4.25: How educators evaluate themselves in the teaching of grade 9 

mathematics 

Evaluation No. of educators 
Excellent 1 
Very Good 1 

Good 2 
Fair 

Poor 
Total 
Source: Field study (August, 2016) 

Fig. 26. 
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Percentage 

20 
20 
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20 
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Fair Poor 

From the above Table 4.25, it can be observed that two (2) educators (40%) 

evaluated themselves in the teaching of grade 9 mathematics as "good", one ( 1) 
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educator (20%) evaluated himself/herself as "excellent", one other educator (20%) 

evaluated himself/herself "very good" in the teaching and learning of mathematics 

while one (1) educator (20%) evaluated his/her teaching of grade 9 mathematics as 

"fair''. 

From the above analysis, it is clear that the majority of the educators have some 

level of confidence in teaching grade 9 mathematics except one educator who has a 

low level of confidence. This might be due to lack of knowledge of basic 

mathematical concepts or he/she might not be conversant with the grade 9 

mathematics syllabus. 

Goulding, Rowland, and Barber (2002) suggest that there are linkages between a 

teacher's lack of subject knowledge and ability to plan teaching materials effectively. 

These findings suggest that teachers that do not have sufficient background 

knowledge in mathematics may struggle ~ Jsdevelopment of comprehensive 
0 .U N 

lesson plans for their students. ~.,.___. 

Teacher competency in these • areas • is closel~ Ii ked to student thinking, 1ve s1 yo o a e 
understanding and learning in maL e qrzsefq c_~f o z ff is no doubt that student 
achievement in mathematics education requires teachers to have a firm 

understanding of the subject domain and the epistemology that guides mathematics 

education (Ball, 1993; Grossman et al., 1989; Rosebery et al., 1992) as well as an 

equally meticulous understanding of different kinds of instructional activities that 

promote student achievement. 

4.5.10 How do you evaluate the teaching and learning materials for 
mathematics? 

The purpose of this question was to find out how educators evaluate the teaching 

and learning materials for teaching grade 9 mathematics. 
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Table 4.26: How educators evaluate the teaching and learning materials for 

mathematics in grade 9 

Evaluations No. of educators 

Excellent 1 

Very Good 0 
Good 2 

Fair 2 
Poor 0 

Total 5 
Source: Field study (August, 2016) 
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Table 4.26 above indicates that two (2) educators representing 40% evaluated the 

teaching and learning materials for teaching grade 9 mathematics as "good", another 
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two (2) educators representing 40% evaluated the teaching and learning materials 

for teaching grade 9 mathematics as "fair", while one (1) educator (20%) evaluated 

the teaching and learning materials as "excellent". None of the educators indicated 

that the teaching learning material is "very good" or "poor". 

However, from the analysis above, it can be deduced that some of the educators are 

not satisfied with the teaching and learning materials available for teaching grade 9 

mathematics. Rumberger and Palardy (2004) refer to school processes as the 

teaching practices and social and/or academic climate of schools among other 

features. In Flanders, an example of an educational system with tracking 

(Opdenakker and Van Damme, 2001) showed that school composition and school 

processes jointly explain a sizeable amount of ,student variance in mathematics 

achievement at the end of seventh grade. 

4.5.11. How do you rate motivatio vi government to educators 
teaching mathematics? 

University of Fort are 
This question aimed to find out1~o d h(d~cc;1-toY,~c ~~1Ql}liog grade 9 mathematics 

evaluate the motivation given to them by government. 

Table 4.27: How educators rate motivation by government to mathematics educators 

Rate of motivation No. of educators Percentage 

Excellent 0 0 

Very Good 0 0 

Good 1 20 

Fair 2 40 

Poor 2 40 

Total 5 100 

Source: Field study (August, 2016) 
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Fig.28. 

The level of motivation provided b 

Source: Field study (August, 2016) 

From Table 4.27 it can be observed that two (2) educators representing 40% rated 

the motivation given to educators teaching grade 9 mathematics by government as 

"fair", another two (2) educators (40%) also rated the motivation given to educators 

teaching grade 9 mathematics by government as "poor", and one ( 1) educator 

representing 20% rated the motivation given to educators teaching grade 9 

mathematics as "good". 

The above analysis shows clearly that majority of educators teaching grade 9 

mathematics are not pleased with the motivation received from government. The 

government has introduced NCS for grades R to 12 to provide clearer specification 

of what is to be taught and learnt on a term-by-term basis across the country (NCS, 

2012). 

However, the salaries and benefits of teachers do not reflect society's recognition of 

the profession as one that needs complex skills and knowledge (Cherian & Mau, 
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2003:170). The South African Democratic Teachers Union (SADTU) observed that 

the retrenchment of temporary teachers in the Eastern Cape Department of 

Education has left permanent teachers overworked. The Union stated that some 

teachers who normally worked about 26-and-a-half hours a week were now forced to 

work more than 35 hours a week (SADTU, 2012). Teachers are also faced with -the 

problem of working in an overcrowded and poorly equipped classroom (Mji & 

Makgato, 2006:254 ). 

4.5.12. How do you rate your encouragement to learners to use different 
methods in solving mathematical problems? 

The researcher's purpose for this question was to determine how educators 

encourage their learners to use different methods in solving mathematical problems. 

Table 4:28: The rate at which educat~ e~ urage learners to use different .U :s 
O U : 

methods in solving maths problems IL~" 

Rate of encouragement Percentage 
Excellent 20 

Very good 40 

Good 1 20 
Fair 0 0 

Poor 1 20 

Total 5 100 
Source: Field study (August, 2016) 
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Fig.29. 
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Table 4:28 shows that two (2) educators' (40%) encouragement of learners to use 

different methods in solving mathematical problems is "very good", one ( 1) educator 

representing 20% indicated that his/her encouragement to learners to use other 

methods in solving mathematical problem is "excellent", another educator also 

representing 20% stated that his/her encouragement to learners to use different 

approaches in solving mathematical problems is "good" while another educator 

(20%) indicated that his/her encouragement to learners to use other methods in 

solving a mathematical problem is "poor". 

The above analysis shows clearly that some educators do not encourage their 

learners to adopt other methods in solving mathematical problems. The learning 

environment is a major factor in the mastery goals that students set (Kaplan & 

Maehr, 2007). For example, the degree to which students are motivated appears to 

be related to teachers' interest in and respect for their students, along with how the 

teachers enforce discipline. The more democratic the school environment, the more 
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students are motivated by internal goals and the process of learning (Vedder-Weiss 

& Fortus, 2011, 2012). 

4.5.13: What is your preferred medium of instruction used in teaching 
mathematics? 

The purpose of this question was to find out the medium of instruction educators 

prefer using in teaching mathematics. 

Table 4:29: The preferred medium of instruction by educators for teaching 

mathematics 

Medium of instruction Percentage 
English 20 
Afrikaans 20 
isiXhosa 60 
Total 100 

Source: Field study (August, 016 • f F H vers1ty o ort are 
F• 30 Together in Excellence 19 . . 
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Source: Field study (August, 2016) 

Table 4:29 above shows three (3) educators representing 60% preferred using 

isiXhosa as the medium of instruction for mathematics, one (1) educator 

representing 20% preferred using Afrikaans as the medium of instruction for 

mathematics, and another educator representing 20% preferred using English. 

From the above analysis, it is clear that majority of the educators prefer using 

isiXhosa as the medium of instruction for mathematics. One educator explained that 

"it is very difficult for the learners to understand topics like financial mathematics 

when English language is used as a medium of instruction" (educators own word). 

Another educator stated that "he/she preferred Afrikaans as a medium of instruction 

for mathematics because" it is my home language cfud I was taught mathematics in 

Afrikaans, just easier to express myself:_(educat0r's own word). Research has 

shown that over 50 percent of students who & op~p out of school did not speak the 

language in which they were being educated (UNESCO, 2008). 

The researcher is of the view. that i n s oud be in the English 

language since it is a universal lan'f~~g.J:t aerd mos t efrne11znc1thematics questions are 
in English. 

4.5.14: If your preferred medium of instruction (above) is different from the one 
being used in the school, how do you evaluate your medium of instruction? 

The aim of this question was to determine how educators evaluate themselves if 

their preferred medium of instruction is different from the one used in the school. 

Table 4:30: The level of expression of educators if his/her preferred medium of 

instruction is different from the medium of instructions being used in the school. 

Evaluation No. of educators Percentage 
Excellent 1 20 

Very Good 1 20 

Good 2 40 
Fair 1 20 
Poor 0 0 

Total 5 100 
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Source: Field study (August, 2016) 

Fig.31. 

40 

35 

30 
Cl) 
0.0 ro 25 ... 
C 
Cl) 

Cl) 20 C. 

15 

10 

5 

0 

A bar chart showing the educators' preferred medium of instruction 
apart from the English language 

Excellen t Very good Good Fair poor 

Level of educators' medium of instruction apart from English language 

The educators' level of medium of instruction if a different medium of instruction is 

used apart from their preferred medium of instruction. 

Source: Field study (August, 2016) 

From Table 4.30 above it can be observed that two (2) educators representing 40% 

indicated that their level of medium of instruction in the school apart from their 

preferred medium of instruction is "good", one(1) one educator representing 20% 

indicated that her level of medium of instruction in teaching aside her preferred 

medium of instruction is "excellent", another educator representing 20% stated that 

his medium of instruction in teaching aside his preferred medium of instruction is 

"very good", and the other educator stated that, her level of medium of instruction 

besides her preferred medium of instruction is "fair''. 

From the analysis above, it is clear the educators are comfortable with other forms of 

medium of instruction used in schools apart from their preferred medium of 
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instruction, except one educator who is not very comfortable with other mediums of 

instruction except the English language. The medium of instruction in most rural 

schools in South Africa is the home language; however, the learning materials are in 

the First Additional Languages which are English and Afrikaans. Learners are 

therefore faced with challenges understanding the concepts of mathematics in this 

regard (Education White Paper 6, pg.19). 

4.5.15: Which of the following assessment tools do you adopt? 

This question was to determine the assessment tools educators use to assess their 

learners. 

Table 4:31: The assessment tools used by the educators 

Assessment tool No. of educa Percentage 

Portfolio 0 0 

Group work 1 20 

Journal 0 

Individual assignments 

Others 40 

Total 5 100 

Source: Field study (August, 2016) 
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Fig. 32. 
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From Table 4:31 above, it can be observed that two (2) educators representing 40% 

use individual assignments to assess their learners, two (2) educators representing 

40% use other forms of assessment in assessing their learners, while one ( 1) 

educator representing 20% uses group work in assessing learners. 

It can be deduce from the above analysis that educators use different forms of 

assessments such as test, projects, group work etc. to assess learners' performance 

in mathematics. If teachers provide clear evaluation criteria and individualised 

corrective feedback on tasks, the students' academic performance improves (Morais, 

2002). Ramnarain (2013) found that summative examination systems facilitated 

extrinsic motivation in students and facilitated surface learning, as opposed to the 

deep learning required for studying mathematics and science. 
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4.5.16 Do you teach mathematics with the aim of getting all learners to pass 
their examination. 

The purpose of this question was to find out the aim mathematics educators have in 

teaching grade 9 mathematics. 

Table 4:32: The response of mathematics educators teaching grade 9 mathematics 

with the aim of getting all the learners to pass their examination or not. 

Evaluation No. of learners Percentage 

Strongly agree 1 20 
Agree 1 20 

Uncertain 40 

Disagree 1 20 
Strongly Disagree 0 0 
Total 5 100 
Source: Field study (August, 2016) 
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The aim of educators teaching mathematics in getting all the learners to pass their 

examination. 

Source: Field study (August, 2016) 

Table 4:32 above shows that two (2) educators representing 40% "uncertain" with 

the questionnaire that they teach mathematics with the aim of getting all learners to 

pass their examinations. 

One (1) educator representing 20% "strongly agrees" with the question that they 

teach mathematics with the aim of getting all learners to pass their examination, one 

(1) educator translated to 20% "agrees" with the question while another educator 

representing 20% "disagrees" with the question that he/she teaches maths with the 

aim of getting all learners to pass their examination. 

From the analysis above it can be observe~Jti a I the educators teach maths with 

the aim of getting all the learners to pass their exams, except one educator who is 

not sure he/she teaches mathematics with. the aim of getting all learners to pass their 

examination. This might be dJJto tiVe a~t th"Xt tfle 6ator •is or competent enough 
Together in Excellence 

to teach the subject to guarantee that all the learners will pass in the subject. 

On the other hand, the reason could be that the educator is not teaching only for 

examination purposes. The challenges of mathematics learning for today's education 

are that it requires disciplined study, concentration and motivation. To meet these 

challenges, learners must be focused and motivated to progress. Broussard and 

Garrison (2004) examined the relationship between classroom motivation and 

academic achievement in elementary school aged children. Consistent with previous 

studies, they found that for a higher level of mastery, motivation was related to 

higher mathematics grade. 

4.5.17 I teach the learners so that they understand mathematical concepts and 
then use the knowledge for life 

This question was to find out the extent to which educators agreed with the above 

motive for teaching mathematics. 
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Table 4:33: The motive of educators teaching mathematics in grade 9. 

Evaluation No. of learners 
Strongly agree 

Agree 
Fairly Agree 

Disagree 
Strongly Disagree 

Total 
Source: Field study (August, 2016 

Fig.34. 

40 

35 

30 
C1J 
tit) 
n, 25 ... 
C 
C1J 
V 20 lo. 
C1J 
0. 

15 

10 

5 

1 

2 
2 

0 
0 

5 

Percentage 
20 

40 
40 

0 
0 
100 

0 
Strongly agree Agree Fairly agree Disagree 

Level of educators' motive for teaching maths 

Educators' motives for teaching mathematics in grade 9. 

Source: Field study (August, 2016) 

Strongly 
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Table 4:33 above indicators that two (2) educators representing 40% "agree" with 

the question above, one (1) educator translating to 20% "strongly agrees" with the 

122 



 

 

question, another educator representing 20% "fairly agrees" with the question while 

another educator representing 20% "disagrees" with the question. 

From the above analysis it is clear that majority of the educators teach learners so 

that they understand mathematical concepts and then use the knowledge for life. 

(Macleod & Golby, 2003) explain that, educators use the technique of encouraging 

learners to structure, provide meaning to experiences gained and allow the individual 

to "go beyond the information given". 

4.5.18. I teach with the Revised National Curriculum Statement (RNCS) for 
mathematics given by the Department of Education. 

This question seeks to find out if educators base their teaching mainly on the 

Revised National Curriculum Statement (RNCS). 
~· 

Table 4.34: Educators who base their te1 cHing. uf{laimly on the Revised National ----Curriculum Statement (RNCS) for mathematics given by the Department of 

Education. 
Universi .y of Fo t qare 

Evaluation No. i>fJ§dilbators Excelle n rercentages 

Strongly agree 1 20 

Agree 2 40 

Fairly agree 1 20 

Disagree 1 20 

Strongly disagree 0 0 

Total 5 100 

Source: Field study (August, 2016) 
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Fig.35. 

A pie chart showing the percentage of educators who use mainly 
the RNCS 

The percentage of educators who use m 

Source: Field study (August, 6Jversity of Fort Hare 
Table 4.34 indicates that two (2)1j cl J 8fs i peffr ~1n • 0% "agree" with the 

question, one (1) educator translated to 20% "strongly agrees" with the 

question that they use mainly the Revised National Curriculum Statement (RNCS) 

for teaching, another educator representing 20% "fairly agrees" with the 

questionnaire while one other educator representing 20% "disagrees" with the 

question. 

From the above, it shows clearly that all the educators teach using mainly the 

Revised National Curriculum Statements (RNCS) with the exception of one 

educator who seems not to teach according to it . This could be due to the 

fact that the educator is not conversant with the RNCS. This attests to the fact 

that the Department of Education (DoE, 2011 a) provided The National Curriculum 

and Assessment Policy Statement as a guideline that is intended to provide 

teachers, principals, subject advisors, administrators and other personnel with 

parameters and strategies on how to respond to learner diversity in the classroom 

through the curriculum. 
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In 2014, the final stage of the incremental implementation of the CAPS was also 

completed in the Senior Phase in grades 7, 8 and 9. CAPS, therefore, provided 

stability in the sector by giving teachers clear guidelines on content, pedagogy and 

assessment and this has positively influenced learner performance in these phases 

(CAPS, 2009). 

4.5.19. I prefer context based teaching compared to content based 
teaching 

The purpose of this question was to find out whether educators prefer context based 

teaching or content based teaching. 

Table 4.35: The responses of educators who prefer context based teaching to 

content based teaching 

Evaluation No. of Percentages 

Strongly agree 1 20 

Agree 20 

Fairly agreed 40 

Disagree 20 

Strong disagree 0 0 

Total 5 100 

Source: Field study (August, 2016 
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Table 4.35 shows that two (2) educators representing 40% "fairly agree" that they 

prefer context based teaching to content based teaching, one (1) educator 

translating to 20% "strongly agrees" with the question above, another educator 

representing 20% "agrees" with the question above that he/she prefers context 

based teaching to content based teaching, and one other educator representing 

20% "disagrees" with the question above. 

According to Kumaradivelu (2001 ), context-based is a teaching method where the 

teacher generates theory of practice. It is a teaching approach method that 

encourages teachers to have the confidence to creatively reflect on their teaching 

practice as it responds to the particularities of their own teaching contexts. Byrnes 

(2000), explains content-based teaching as an instruction that provides for cognitive 
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engagement, tasks that are intrinsically interesting and cognitively engaging will lead 

to more and better opportunities for second language acquisition, this is particularly 

important when one considers the inherent complexity of adult learning. 

From the analysis above it can be deduced that the majority of educators prefer 

context based teaching to content based teaching. However, one educator prefers 

content based teaching to context based teaching. 

This might be due to the fact that some teachers are still having difficulties in 

implementing the Revised National Curriculum Statement (RNCS). The information 

gathered from the educators is essential to the study in the sense that an educator's 

teaching strategy is an important factor with regard to the performance of learners 

in mathematics . I ~I 
The above analysis shows that teac in~n,~JJ1atics can be very challenging 

0 :N 
in the sense that each learner brings a unique mathematics challenges to class 

and it is the duty of the mathematics educato to identify the challenges of 

learners and develop a ma h mattccfii t; aclntn ~ trateg t _ help the learner 
overcome those challenges. Di~P~fl ltWr.olYghE'tf.f~l&m1· ~al curriculum and the 

Assessment Policy Statement (DoE, 20lla) is a set of guidelines that is intended 

to respond to learner diversity in the classroom through the curriculum. 

According to the guidelines for inclusive teaching and learning ( 2010) and the 

(DoE, 20106:19) lesson plans have to provide differential learning and assessment 

activities to ensure multilevel teaching. Therefore, it is imperative for the 

mathematics educators to help different learners in the mathematics classroom. 

On the question of what are the major factors affecting grade 9 learners' 

performance in mathematics, the educators identified the following factors affecting 

grade 9 mathematics performance . 

Lack of basic numeracy and literacy skills 

Low motivation by government, the Department of Education and principals of 

the schools 

Language barrier 

Lack of parental responsibilities 

Poor infrastructure 
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On the assessment methods used in assessing learners, the educators stated the 

following: 

Tests 

Projects 

Learners' portfolios 

Journals 

Group work 

Individual assignments 

4.6. SEMI-STRUCTURED INTERVIEW 

The semi-structured interview was conducted to ten (10) respondents selected 

randomly from the population in an oral form and then analysed. The questions 

asked and the responses are as follows: IL 

Question: What is your attitude towards mathematics? 

Responses: Seven (7) resp Fesp>cn10ed that their attitude 

towards mathematics is negativeTw 1llehl@reei (3Jl e§p(E))ind,ents representing 30% 

responded that they have a positive attitude towards mathematics. From the above 

response, it can be observed that the majority of learners have a negative attitude 

towards mathematics. This further affirms the responses of learners regarding their 

attitude towards mathematics as reflected in the structured questionnaire 

administered by the researcher. 

According to Schereiber (2000), those who have positive attitudes toward 

mathematics have a better performance in the subject. However, according to 

Schenck (2011 ), learners' forgetfulness is an everyday occurrence in mathematics 

lessons. The reason for this forgetfulness is that interference inhibits learners from 

absorbing the information by rehearsing it mentally and establishing it in their 

working memories (Salvin, 2009). The researcher observed that most learners forget 

what is been taught because they do not pay attention in class. Some of the learners 

do not revise their notes at home. The classroom environment is not conducive for 

grasping information and most of the educators make the subject very boring for the 

learners. 
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Question: What do you find difficult in mathematics lesson? 

Responses: Four (4) learners representing 40% responded that they lack 

understanding during mathematics lessons because it is full of abstractness and 

symbols. 

Four ( 4) learners representing 40% responded that "they lack concentration during 

mathematics lessons because it looks boring to them". Two (2) respondents 

representing 20% also responded that "they do not follow what their mathematics 

educator teaches because their mathematics educator uses English language 

throughout the lesson". According to the review in Szucs & Goswami (2013)~ 

dyscalculia paradig-m is a selective weakness of mathematics and abo"ut 6% of 

children and adults are affected by it. Baroody & Coslick (2008) indicate that learners 

with reading difficulties also find it difficult to read 'E'umerals, for example confusing 6 

and 9, and reversing numerals and writililg a 7i ba8
ok io front. -----

This further attests to the fact that learners' understanding in mathematics is poor 

when the English language ·s a~ed.ea ·a·yi cifu f instro~tion. Serame (2013) 

observed that learners' lack of co e~lit 1a 1onfon .XlfcolJelotre are the most prevalent 

misbehaviours in classrooms in South African rural schools, causing great concern 

to teachers. 

Question: Who assists you in learning mathematics at home? 

Response: Two (2) respondents representing 20% responded that their mothers 

help them in learning mathematics at home. Two (2) respondents translated to 20% 

responded that their siblings help them in learning mathematics at home and 

six (6) respondents representing 60% responded that they do not have anybody to 

help them with mathematics at home. 

The majority of them said that "when homework is given, they do not do it 

because there is nobody to help them at home" (learner's own words). Some 

return to school the following day to ask their colleagues or teachers. This is a clear 

indication that most parents do not have formal education to assist their children at 

home or are not concerned about their children's mathematics progress. Quimbo 

(2003) attests to the fact that the influence of the parents in the meta-cognitive 
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trainings like study habits and achievement pressure can be considered as elements 

behind school performance. 

Students whose parents had less than high school education obtained lower grades 

in mathematics than those whose parents had higher levels of education (Campbell, 

Hombo, & Mazzeo, 2000). 

Question: Do you use your teacher's method in solving mathematics problems? 

Response: Two (2) learners presenting 20% responded "YES" and eight (8) 

learners representing 80% responded · "NO" because they do riot understand the 

educator's method. Thefy 'said that "they get stuck when usin·g their educator's 

method. Others said that, '."if involves a· Iot of s·teps arid it is so complex to them" 

(Learner's own words). 

Maher and Davis in Ward (2001 :2) emphasise that educators must be able to 

understand learners' constructions that iffer from their own. They recounted the 

story of two learners. and their educator who interpreted a problem differently. The 

problem involved two pizzas, each1of which was sliced into twelve pieces. Maher and 

Davis in Ward (2001) emphasised wnen given the same problem the next year, the 

boys used the knowledge that they had constructed and arrived at the original 

answer. Educators therefore need to realize that solutions are built from past 

constructions and therefore will probably differ from their own. They must be willing 

to accept this diversity as long as it is mathematically valid (Ward, 2001 :2). 

Question: Do you like doing mathematics on your own? If not, why? 

Response: Out of the ten (10) respondents, only two learners representing 20% 

responded that they study mathematics on their own. The majority of the learners 

said "they do not study maths on their own; this is because mathematics is difficult 

and they do not have interest in it" (learner's own words). 

This attests to the fact that the majority of learners have a bad attitude towards 

mathematics. Ashcraft (2002) observes that mathematics anxiety interferes with 

mathematics performance. Ashcraft suggests that highly anxious mathematics 

students will avoid situations in which they have to perform mathematical 

calculations. However, mathematics avoidance results in less competency, exposure 
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and mathematics • practice leaving students more anxious and mathematically 

unprepared to achieve (Ashcraft, 2002). 

Question: Whic~ medium of_ communication _(lang~age) do you prefer ·mathematics 

to be taught at school? Why? 

Response: Two (2) respondents representing 20% responded mathematics should 

be taught in English because it is a universal language. Three (3) respondents 

representing 30% said mathematics should be taught in Afrikaans because it is their 

home language and they understand it better. Five (5) learners representing 50%, 

responded mathematics should be taught in Xhosa because it is their mother tongue 

and they understand mathematics terms a.nd calculations very well when Xhosa is 

used (learner's own words). 
• . T 

The analysis ab~ve indicates clearly that the majority of the respondents want 

mathematics to be taught in their various languages instead of the English language. 

Attitude to study: The researcher observed durimg a class session, that the majority 
.· I 

of the learners had a negative attitude to their studies, especially to mathematics. 

Most of them talk unnecessarily when teaching is going on, some put their heads on 

the desk to sleep, and some do not write anything during teaching and learning. 

Classroom control was very difficult in some of the schools. Some teachers seems 

not to bother about what the learners do in class and this eventually affects the 

performance of learners in mathematics . . 

Classroom learning environment and classroom assessment were among the eight 

teachers' variables · included in the dynamic model for measuring quality of teaching 

(Creemers & Kyriakides, 2008). Rajoo (2013) has shown that the quality of 

classroom learning environment is a significant determinant of students' 

mathematics achievement. 

Question: Which mathematics topics do you like most and which ones do you 

dislike? 
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Response: The majority of the ·learners re~ponded that .they like mathematics topics 

like algebra, additio~ and ~ubtraction, f~ctorizaUon:· geometry, linear equations and 
' ' l • 

simultaneous equations:· They dislike mathematics topics like fractions and word 

problems. This is because they pose a lot of problems to them. 

The following facts could be deduced from the above results: 
Learners have a bad attitude towards mathematics. 

Learners lack concentration and understanding during mathematics lessons. 

Learners do not get_ support from, parents to study at home or do homework. 

-Learners do not use their educator's method in solving mathematical 

problems because they do not understand the method. 

Learners prefer mathematics to be taught in their various home languages. 

Learners do not study mathematics o tneir own because they claimed they 
u B s l pose difficult questions. ·I L mo I LUMEN 

• Leamers do not like mathematic topics Ii e fractions and word problems 

because they claim it poses a rea~ to them. _ _ n1v s o o are 
It is obvious that le~rners' attitU (Je{ e raY . ,i,irJ«, it:s is· very negative. It is 

therefore imperative for the mathematics educator to design an innovative and 

effective method of teqching mathematics. 

4.7. FINDINGS FROM RESEARCHER'S OBSERVATIONS 

The researcher's observations were based on time management, classroom 

environment and outside the classroom as well as the physical appearance and 

learners' attitude_ to study. 

4.7.1 Time management 
In terms of time management, the researcher observed that the majority of the 

educators and learners arrived at school late in the morning as at the time of the 

survey. This was because the majority of the educators and learners stay far away 

from the school. Educators and learners travelled long distances to school every 

day. This leads to classes in some of the schools starting at 9:00am instead of 

8:20am. 
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This is one major contr,ibutory factor to the learners' poor performance in 

mathematics because time is wasted and also there is no form of interactions 

between learner~ and educators after sc~ool since they stay far from each other. 

(Magher, 2005) shows that students are .much more motivated if they can solve the . . ,. ·.- . • . . . ' -

task in a personal rhythm .. Students should be aware of the hours of maximum effort 
,· •' • \ .• .• ' . . .• ' .. . . . ;· ' . . ' . • . . • . . '· ·: ' 

and should adapt their personal rhythm to circadian and ultradian rhythm. 
' . ' • ', , 

4. 7.2 Classroom environment 

In most of the schools visited, the researcher observed that there were overcrowded 

classrooms. Most of the d assrooms had over 40 learners. Consider!ng the fact that 

the recommended educator-learner ratio for high schools is 1 :35; this condition 

seriously 'imp~des the .educators' ability to movelround the cla~sroom to offer 

assistance to learners. 

------Learners sit very close to each other. '\[his can seriously lead to learners copying 

from each other during examinations and classwork. The researcher observed that 

most ·of the classrooms had·furb ~nvw,iriB~w 7
, ~al i g Q;eHing -abcl o lighting system. 

This could seriously affect teaching~llc¥f&Uni g ..§ rirJ lfeln~tics during bad weather 

conditions such as winter and summer. Learners are found standing outside under 

the sun when the classrooms are cold. This eventually contributes to factors 

affecting learners' performance in mathematics. Researchers also found a negative 

impact on student achievement where deficiencies of school features or components 

such as temperature, lighting, and broken furniture exist. Harner ( 197 4) attests to the 

fact that temperature above 23° C (7 4 ° F) adversely affects mathematics skills. In 

terms of the condition of school buildings, Cash (1993) found student achievement 

scores in standard buildings to be lower than the scores of students in above 

standard buildings. In addition, Rivera-Batiz and Marti (1995) conducted multiple 

regression· statistical analysis to examine the relationship between overcrowded 

school • buildings and student achievement. The findings indicated that a high 

population of students had a negative effect on student achievement. 

4. 7 .3. Outside classroom environment 

The researcher observed that.most of the schools do not have good playing grounds 

for learners to exercise themselves during break time. This could lead to poor 
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performance of learners because it is said that "all learning and no play makes Jack 
. : ' . 

a dull boy". Learners need to ·exercise themselves to refresh their minds .and bodies. 

Where there is youth violence in schools the fear factor prevents learners from 

regular attendance. Also, research has found that there have been reported cases of 

violence at some schools in South Africa and this makes learners feel unsafe and 

absent themselves from school (DoE, 2002). 

4. 7 .4 Attitudes towards study 

The researcher noticed that the majority of the learners had a negative attitude 

towards their studies, especially mathematics. Most of them talk unnecessarily when 

teaching is in progress. Some put their heads on the desk to sleep, others do not 

write anything during lesson. Classroom control was very difficult in some of the 

schools. Some teachers seems not to bother about what the learners do in class and 
E 1\1 -

this eventually affects the · performance of learner~ in maths. Teachers who are 

themselves anxious abo~t their math_ematica_l a ilities often dampen the zeal 

leamer~ have .far the ,~u.pjec,~ (~~~ta, ?013). 7According _to Schereibe'.r (2000), those 
who have positive attitudes toward mathematics have a better performance in the 

subject. 

4.8. CONCLUSION 

This highlights the findings from the learners, educators and researcher observations 

about factors affecting grade 9 learners' performance. This was summarized and 

analysed. In the final chapter, a conclusion is provi·ded that summarizes the 

research, describes the main research finding and offers recommendations for 

further study. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 INTRODUCTION 

This study examined the factors affecting grade 9 learners' performance in 

mathematics in the King William's Town education district. This chapter summarises 

the findings, draws conclusions based on the findings and also make 

recommendations ~<? -learners, educators, principals, the Department of Education, 

government, :and stak_~_holders. T~e study m.ade use of mixed methods' research 

using both qualitative and quantitative methods to examine the factors affecting 

grade 9 learners' performance. 

Structured questionnaire, semi-structured interview and observations were used to 

elicit information for the study. The learners' questionnaire was structured into three 

sections which were: demogra ti1d aetails ·o learners, factors affecting learners' 

performance and recommendations.JThe educators' questionnaire also included 

demographic information of educators, factors affecting teaching and learning of 

mathematics in grade 9, and recommendations. 

5.2 SUMMARY OF THE FINDINGS 

The main findings of this study were based on the factors affecting grade 9 learners' 

performance in mathematics in the King William's Town education district. The 

following factors came to light as discussed in the previous chapter. 

5.2.1 Lack of parental responsibilities 

From the previous chapter, it was observed that the majority of the learners are living 

with their relatives, especially their grandparents. Most of this grandparents are old 

and do not have formal education to help learners with mathematics at home. It was 

shocking to learn that some of the learners are also living on their own at home due 

to the death of either parents or parents deserting home or lack of parental 

responsibilities. Such learners find it difficult to cope with mathematics lessons at 

school since they dodge classes to go and look for their daily bread. They are mostly 
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not regular at school a·nd lack supervision at home. Dednam (2005: 199) asserts that 

regular absence from school and change of schools are two of the most important 

causes of mathematical difficulties as they cause backlogs in mathematics 

knowledge. Wamala et al.. (2013) attest to the fact that parents and the society can 

exert a positive _influence on their children's mathematical performance. Parental 

responsibilities are therefor~ very necessary in the educational life of the learners. 

5.2.2 Learners' and educators' attitude to mathematics 

The study also revealed that learners have a very bad attitude towards mathematics. 

The majority of the learners do not study mathematics on their own unless they are 

forced to do so. The attitude of the educator also plays a very vital role in the 

teaching and learning of mathematics._ Although the study shows that all the 

educators surveyed had studied mathematics anh.,e~university, some of them are not 
us 

competent in teaching grade 9 mat em~cs -L~ they lack basic mathematical 

concepts. 

• • . r Goulding et al. (200~) state ITat, t y rn!5ag@ e teacher's lack of 

subject knowledge and the ability ..,,. lte~~,fC~l l rrnraterials effectively. These 

findings suggest that teachers who do not have sufficient background knowledge in 

mathematics may struggle with the development of comprehensive lesson plans for 

their students and this eventually leads to the poor performance of learners in 

mathematics. 

5.2.3 Classroom environment 

It was observed from the study that most of the classrooms were overcrowded. 

Learners sit close to one another in the classrooms which enable them to copy from 

each other during tests or examinations, and they also misbehave when classes 

were going on. This situation· does not allow the educator to move round to offer 

assistance to learners during mathematics lessons. It also makes class control very 

difficult for the educator. It is therefore obvious that overcrowded classrooms are not 

ideal classrooms for effective teaching and learning of mathematics. Also, most of 

the classrooms have broken windows and falling ceilings which affects teaching and 

learning during adverse weather conditions. (Rajoo, 2013) explained that the quality 
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of the classroom learning environment is a significant determinant of student's 

mathematics achievement. 

5.2.4 The distance learners and educators travel to school 

The study has revealed that both the learners and educators stay very far away from 

the school premises. Most of the schools are situated at places where learners and 

educators travel long distances to school every day and this affects the first lesson 

on the school's time table. Studies of the day begin late due to the late arrival of 

learners and educators at school. Educators are of the view that there is no decent 

accommodation in places where the schools are situated and the security nature of 

the place is also a source of worry to them. These concerns made it difficult for them 

to stay around the school premises. It also came to light that learners do not have 

access to their educators for assistance after school. The situation of long distance 

to school warrants learners to, absent themselves from school regularly, especially 

when they do not have mo11e~ for transporyand also when the.r,e are bad weather 

conditions such as rainstorms or the winter season when the learners have to walk 

long distances to school. This eventually contributes to learner' dismal performance 

in mathematics. 

5.2.5 Lack of motivation 

Lack of motivation on the part of mathematics educators and learners adversely 

affects learners' performance in mathematics. Mathematics educators lack 

motivation from government and the schools in which they are teaching. They lack 

teaching and learning materials to enhance effective teaching and learning. 

Mathematics educators are still sticking to the orthodox method of teaching while 

mathematics has reached its scientific and technological age. No innovation or 

creativity is brought to the mathematics classroom to motivate the learners. Adu et 

al. (2014) assert that the use of ICT to support teaching and learning within 

mathematics remains under developed. Learners lack motivation · to study 

mathematics because they see mathematics as a boring subject and also because it 

deals with lots of formulas. Some of the learners are of the view that mathematics is 
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a subject for the gifted and not for every learner. These are wrong impressions by 

the learners which do not motivate them to study the subject. 

5.3 SUMMARY OF THE FINDINGS ON FACTORS AFFECTING LEARNERS' 
PERFORMANCE IN MATHEMATICS 

Some of the factors affecting grade 9 learners' performance are identified as follows: 

Bad attitude of learners towards the subject mathematics. Learners do not 

study mathematics after school unless they are forced to do so. 

Mathematics • anxiety among • 1earners is· also a cause of learners' poor 

performance in the· subject. 

Some of the mathematics educators lack basic mathematical concepts to 

teach to the understanding of the learners. 

Lack of motivation from school rirt~iPi s / 'tt:}e Department of Education and 
0 .UM :N 

government to enhance the teaching and learning of mathematics. 

Mathematics is taught without the appropriate teaching and learning 

materials. University of Fort tlare 
Language barrier on the ra fn11eatcfiler Xi khs@Ca major factor affecting 

learners' performance. The majority of the learners experience difficulties in 

understanding mathematical concepts when the medium of instruction is 

English. 

Lack of support by parents cannot be over emphasised. The majority of the 

learners do not get the needed support from their parents to learn 

mathematics at home. 

Overcrowded classrooms, broken windows, falling ceilings and broken doors 

affect teaching and learning of mathematics especially during winter and 

raining seasons. 

Lack of interaction between educators and learners after school affects the 

performance in mathematics. 

5.4 RECOMMENDATIONS 

The following are some of the recommendations made by the researcher to the 

learners, educators, principals, the Department of Education, parents, government 

and other stakeholders: 
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5.4.1 Recommendation to the learners 

Learners must develop a positive attitude towards mathematics. By so doing 

they become motivated to learn the subject more. Learning mathematics is 

not an event but a process and therefore it ~ust be studied every day. 

Learners should make a conscious effort to solving mathematical questions at 

least each and every day. Consistent practice will make them perfect and 

familiar with the trend of questions set in the examinations and how to solve 

them. 

Learners ought to form study groups among themselves. These study groups 

give ·opportunity to learners ·to explore and come out with the possible soiution 

to mathematical problems. It also enables the good students in mathematics 

in the group to offer assistance to the weaker learners. Learners among 

themselves understand each otmer betteri and also they feel free to express 
· • 0 ;N 

their challenges and concerns .. 

Learners who are weak in m ht to spend more time on 

mathematics .than· the .. ybj • iJj) ern1bl tt-©m enough time to 

··solve differe.nt types of mafn 1flafi al l pr<ililef!flJ~ lYey must approach their 

educators and people who are good in mathematics to help them when faced 

with difficulties in the subject. Learners must also prepare in advance for 

mathematics tests or examinations in order to avoid mathematics anxiety. 

Learners must have enough rest to keep the body and the minds relaxed. 

Learners must eat well balanced meals to keep the body healthy always. A 

healthy body enhances the performance of mathematics. 

Learners must also read a lot of story books to improve their English language 

since mathematics revolves around the English language and it is also the 

medium of instructions in schools and in the setting of mathematical 

questions. 

5.4.2 Recommendations to educators 

Educators should offer remedial teaching to learners. This will help cater for 

all types of learners with different learning difficulties in the mathematics 

class. One-on-one tuition should be offered by the mathematics educator to 
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enable learners who are shy to ask questions in class the opportunity to do so 

privately. 

Educators must attend in-service training and workshops in order to update 

their teaching methods in mathematics. They could also make efforts to 

educate themselves on new and technological trends in teaching 

methodologies by making use of modern literature. They must also employ 

the services of the subject advisers to help them out on topics that seem 

challenging to them. 

Educators should use a learner-centred approach in teaching mathematics. 

This could •include a discussion • method, brainstorming method, research 

method, etc. This approach creates a:n environment for learners to express 

themselves freely and also work independently J ithout necessarily depending 

on the mathematics educator for answers. DE 1 • . . I us 
The mathematics educator should ~ve a rsense of humour. He/she must be 

warm and .welcoming to enable leai: ers to agproach him/her when faced with 

difficulties in mathematics and he/s e must pe ready to assist learners with . ve s1 y o to • . a e 
mathematical problems. ,.,.., th . E ll 

1 oge er zn xce ence 
5.4.3 Recommendation to principals 

Principals should create a conducive environment for both the educators and 

learners to enhance teaching and learning of mathematics. 

Principals should reward hardworking educators and learners especially in 

mathematics and also reprimand educators and learners who do not attend 

classes or absent themselves from school. The rules and regulations 

governing the teaching profession should be applied when necessary to deter 

recalcitrant educators and learners. 

5.4.4. Recommendations to the Department of Education 
The Department of Education should conduct extensive teacher training with 

the integration of Information Communication Technology (ICT) teaching 

providing detailed lesson plans and study guides and providing learners and 

educators with previous examination question papers of the Annual National 

Assessment (ANA) and National Senior Certificate (NSC). 
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The department of education should ensure that all the schools h_ave proper 

classrooms vyith_ heaters and air conditioning to regulate the temperature of 

the classrooms during the winter and summer seasons. 

Instances where educators _are promoted to fill positions which are not related 

to their subject discipline should stop. There are cases where educators who 

have majored in social sciences are promoted as the Head Of Department 

(HOD) for the mathematics and science departments. This practice dampens 

the morale of the mathematics educator hence leading to the poor 

performance of mathematics in the school. . . 

The Depart~ent of Education should organize workshops and seminars for 

mathematics educators regularly on the new trends and innovative methods 

of teaching mathematics. Workshops should also be conducted to train 

principals and members of the Se~oo Management Teams (SMT) on 
U N B S 

leadership and curriculum management, aJ:!9 also conduct extra tuition for 

learners on weekends and holiday . 

The Department should nsure that educators who perform well in producing -. ve o or a. e 
good results in mathematic haul .~ be m . intai led in the classrooms and not - oge ,1.er n xce ence 
be sent to the education office. Such educators can be promoted to the ranks 

of Head Of Department (HOD) of mathematics or principal and still be in the 

school teaching and producing the best results in mathematics. 

5.4.5 Recommendation to parents 
Parents must be actively involved in their children's education by providing 

them with all the basic needs to enhance the learning of mathematics. 

Parents must attend school meetings in order to give inputs that will benefit 

their children and the school. 

Parents ought to assist and supervise their children in doing their homework. 

Their mere presence and concern serves as a motivation to the learner in 

learning mathematics. 

Parents should provide a conducive home environment for their children to 

learn. This conducive environment should be devoid of quarrels and fighting 

among parents. The incident of broken home and irresponsibility on the part 

of the parents must cease. 
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5.4.6 Recommendation to government 
Aside the establishment of the universities, the government must also 

establish teacher training colleges to train teachers with the basic 

mathematical skills for primary schools. This will help lay a strong foundation 

in mathematics at the basic level before learners enter high schools. This will 

go a long way in building a strong mathematical environment at the basic 

schools which will then be extended to the high schools. This establishment of 

teacher training colleges will eliminate the tendency of people taking up 

teaching jobs without having the basic requirements. 

Boarding systems in all the high schools should be introduced. This is a 

system where learners and educators are accommodated on the school 

premises. This will enable learners to nave access to educators at any time of 

the day. Educators will also have eno,ughvtime to have teaching contact with 
. . . us 

the learners. Preparatory classes and otfier co-curriculum activities will be 

effectively monitored by the educators in the oarding system. The refreshing 

part of the boarding system .is that truanc ar,id abse teeism on the part of the · u n ve s1 y o a e · 
learners and educators are ~fibe iyfil re eG . llence 
The government can also set aside a fund to motivate learners and educators 

teaching mathematics. This could be done by rewarding learners and 

educators who do well in mathematics at the end of the term. This will 

motivate learners and educators to give their best. Educators teaching in rural 

schools ought to be motivated by providing them with decent accommodation 

and a rural allowance. 

5.4. 7 Recommendation to stakeholders 

Since education is the key to the development of every nation, it will be very 

prudent for all stakeholders such as private companies and organisations to 

channel their resources to the development of mathematics in our schools. By 

so doing the schools will be able to produce qualified personnel such as the 

accountants, engineers and doctors needed. to manage the state institutions. 

Stakeholders should also establish a mathematics resource centre in every 

district to enable learners and educators to have access to the modern and 

scientific methods of teaching and learning mathematics. 
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5.5 LIMITATIONS OF THE STUDY 

The study was limited to only some selected schools in King William's Town 

education district in the Eastern Cape province of South Africa. In effect, the results 

from the study will not be conclusive as to what pertains in all the schools in South 

Africa. 

There was a communication barrier between the respondents and the researcher 

since the researcher cannot speak isiXhosa. The researcher therefore employed the 

services of one of the educators to translate some of the items in the questionnaire 

which altered the meaning of what the researcher was asking for. 

The researcher could not visit the homes of the respondents to ascertain the 

situations prevailing in the various homes of the learners and this may have affected 

the validity of the study. 

Since notes were taken by the researche as well as ·nterviewing the learners, the 

researcher could not capture everyj:hing that was said and this may have affected 

th l"d"t fth t d. 1ve SI y O Ort a e e va 1 1 y o e s u y. ,.,-, h . E ll 1oget erzn xce ence 
The proximity of the schools and where the researcher is living could not permit the 

researcher to reach some of the schools soon enough to check on the arrival of the 

educators and the learners. 

5.6. CONCLUSION 

In examining the factors affecting grade 9 learners' performance in mathematics in 

the King William's Town education district, it is prudent for all stakeholders, 

government and the Department of Education to find a lasting solutions to these 

factors affecting learners' performance in mathematics since mathematics forms the 

core factor for the development of every nation. These learners are the future 

leaders of South Africa and must be helped to overcome all factors affecting their 

mathematics performance. 
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QUESTIONNAIRE FOR GRADE 9 MATHEMATICS LEARNERS IN SELECTED 
SCHOOLS IN KING WILLIAM'S TOWN 

1. Indicate your age in years 
I Below 12 I 13 - 15 

2. Gender or Sex 
I Male 

3. Indicate your Town/Location 

I 

4. Race or Racial Group 
I African I Coloured 

Section A 

16-18 

I Female 

. . ? University of Fort Hare 
5. Whom do you live with. Ti nPthPr • PYPPllPnflP 

Both parents Father only .)' Mother only - Guardian 

6. The highest educational level of parent/guardian 
Never been Up to Up to high Completed Up to 
to school primary school Matric tertiary 

level level 

7. Employment status of parents 
I Unemployed I Employed I Unknown 

8. What is your mode of transportation to school? 

I White 

On my own 

Post 
graduate 
level 

I By walking I Bicycle I Public transport . 
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Section B 

9. What is your attitude towards the subject mathematics? 
I Excellent I Very good I Good I Fair Poor 

10. What is your level of understanding when English is used as a medium of instruction 
in teaching mathematics? 

I Excellent I Very good I Good · I Fair I Poor 

11. What is your level of confidence in answering mathematics questions? 
I Very High I High I Low I Very low 

12. How do you evaluate the methods your mathematics educator uses in teaching? 

I Excellent I Very good Go_od I Fair I Poor 

13. What is the level of motivation given you by your mathematics educator in studying 
mathematics? Univers· To Fort Ha 

I Very High High r~get I Low rcellence I Very Low 

15. How do you evaluate the examples and activities in the grade 9 mathematics 
textbooks? 

Excellent I Very good I Good Fair I Poor 

16. What is the state of your study of mathematics at home after school? 

Excellent I Very good I Good I Fair I Poor 

17. How do you rate your parents' /guardians' assistance or supervision of mathematics at 
home? 

I Excellent I Very good I Good Fair I Poor 
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Section C 

18. How do you want mathematics to be handled in order to improve your performance? 

............ Thank you very much. 

University of Fort Hare 
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QUESTIONNAIRE FOR GRADE 9 MATHEMATICS EDUCATORS IN 
SELECTED SCHOOLS IN KING WILLIAM'S TOWN 

SECTION A 

1. Indicate your age in years 

I Below 20 years I 21-30years I 31-40 years I 41+ years 

2. Sex 
I Male Female 

3. Race or racial group 
African Coloured White 

4. Highest educational leve1Un ·versit of Fort Ha. e 
Matric level Post graduate 

5. Indicate the major subjects studied 

6. Number of years teaching grade 9 mathematics 
I Less than a year I 2 - 5 years I 6 - 9 years I 10+ years 

7. Number of in-service training attended in mathematics in a year 
I None I Once I Twice I More than thrice 

8. How do you evaluate the in-service training you attended in mathematics? 
I Excellent I Very Good I Good I Fair I Poor 
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SECTION B 

9. How do you evaluate yourself in the teaching of mathematics? 
I Excellent I Very Good . I Good I Fair Poor 

10. How do you evaluate the teaching and learning materials for mathematics? 

Excellent I VeryGood I Good I Fair Poor 

I 
11. How will you rate motivation of government to teachers teaching mathematics? 

Excellent I Very ~ood I Fair Poor 

12. How do you rate your encouragement t o learners to use different methods in solving 
mathematical problems? • 
Excellent I Very Good I Fair Poor 

13. What is your preferred medium of instruction used in teaching mathematics? 

I English Afrikaans Xhosa 

Specify ........................................................................................................................................ . 

14. If the medium (above) is different from the one being used in the school, how do 
you evaluate your medium of instruction? 

I Excellent I Very good I Good Fair 

15. Which of the following assessment tools do you adopt? 
Portfolio Group work Journal Individual 

assignments 

Poor 

Others 

Specify ................................................................................................................................... . 

16. I teach mathematics with the aim of getting all learners to pass their examination. 
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Strongly agree I Agree I Fairly Agree Disagree Strongly 
disagree 

17. I teach the learners so that they understand mathematical concepts and then use 
the knowledge for life. 
Strongly agree Agree Fairly Agree Disagree Strongly 

disagree 

18. I teach using mainly the Revised National Curriculum Statement (RNCS) for 
mathematics given by the Department of Education. 
Strongly agree Agree Fairly Agree Disagree 

A A II ,. 

Strongly 
disagree 

19. I prefer context based teaching compared to content pased teaching 
Strongly agree Agree Fairly Agreecr- Disagree Strongly 

Urs·e 1l6l. cof Fort Hare 
Together in Excellence 

20. Your recommendation to" government and the stakeholders 

Thank you very much 
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INTERVIEW QUESTIONS FOR GRADE 9 LEARNERS 

1. What is your attitude towards mathematics? 

2. What do you find difficult in the classroom when you are doing mathematics? 

3. Who assists you in learning mathematics at home? 

4. Do you use your teacher's method in solving mathematics problems? If no, why not? 

5. Do you like doing mathematics on your own? If no, why not? 

6. Which medium of communication do you prefer matl'lematics to be taught in at 

school? Why? 

University of Fort Hare 
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