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Abstract

The general performance of learners in mathematics in most secondary schools in South Africa is
not encouraging. Statistics reveal that there is a general poor performance in mathematics and
related science subjects especially in those schools located in previously disadvantaged
communities. There is just a need for appropriate interventions of the significance of
mathematics in present society which is now characterised by high information and technology
thrust.

The objective of the study was to investigate the impact of the tutorial intervention programme
on the performance of a grade eleven mathematics class with a view to improving the
mathematics performance of these grade 11 learners. The selection of the action research based
method was premised on the idea that it would help the researcher to improve his tutoring
practice as well as contributing to better learner performance. Data was collected through the use
of qualitative research methods. These involved observation, the utilisation of focus group
discussions of learners, and in-depth interviews with randomly selected learners and other
mathematics colleagues. A careful mix of learners of different learning abilities was made so that
high performers would assist those whose performance was lower. In each group of five at least
two high performers were included.

Findings of the study point to the effectiveness of the tutorial process, justifying its adoption on a
long term basis. In general, it can be concluded that the tutoring strategies used by the researcher
had a positive effect on the knowledge retention of the learners. This conclusion was arrived at
from an observation of improved test results over time, the learners’ views in the questionnaires

as well as those of peer observers.

Key Words: Action Research, Achievement, Focus Groups, Grade 11, Learner Performance, Matric

Examinations, National learner attainment strategy, School Mathematics, Teaching Method, Tutorial.
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CHAPTER 1: INTRODUCTION

1 Introduction

This chapter introduces the thesis. It presents the background of the study, the rationale of the

study, research questions, the significance of the study and its contribution to the research.

Within the background section (section 1.1), the chapter introduces the context of the study,
including the challenges affecting learning and related outcomes in mathematics and science in
the historically disadvantaged schools in black townships. This is followed by a rationale in
section 1.2, an outline of research question/s in section 1.3, the significance of the study in
section 1.4, the anticipated contribution of the study in section 1.5, delineation of the study in
section 1.6 and the structure of the thesis in section 1.7. A conclusion (which precedes chapter
two) in section 1.7, is the final section of the chapter.

1.1 Background of the Study

The new demands of the 21st century require citizenry which is mathematically literate.
Swanepoel (in Bhudal, 1993) argues that mathematics is important in present day society as
most fields of knowledge are dependent upon it. Furthermore, South African development policy
is oriented towards transforming the economy from one which is primarily resource-based to one
which is increasingly technology-based. A technology-based economy is dependent on
reasonable knowledge of mathematics. Thus sound mathematics education is necessary
especially in South Africa to advance the subject. Technology is based upon the sciences, and the
sciences are firmly based upon mathematics. Mathematics is compulsory for further studies in a
number of fields which are very important to the economy and the further development of the

country.

In view of the importance of mathematics, it is critical that mathematics teachers develop
effective strategies of enhancing the performance of learners in the subject. The clearest mandate
that the teacher has is to teach learners properly in a way which will enhance their understanding
of the subject matter. Hence teachers are always looking for the best strategies to promote

knowledge acquisition. In this regard, this researcher sets out to engage in tutorial interventions



at a Khayelitsha and Langa school with the aim of helping learners perform better in

mathematics.

Khayelitsha Township lies some 30 km of south-east of Cape Town in the Western Cape. The
name is of Xhosa origin and means ‘new home’. Khayelitsha Township was established during
apartheid in 1983 to accommodate informal settlement dwellers on the Cape Flats. It was built
under the principle of racial segregation executed by the government and today it is the second
biggest Black township in South Africa after Soweto in Johannesburg. A Langa school was
added in the second cycle of the action research to incorporate the some insights gained in the
first cycle. Langa is a suburb found in Cape Town. It was established in 1927 in terms of the
1923 Urban Areas Act as one of the many areas in South Africa that were designated for Black
Africans before the apartheid era. It is the oldest of such suburbs in Cape Town. Although Langa
literally means "sun™ in Xhosa, the name of the townshipis derived from the name
of Langalibalele - a chief and renowned rainmaker who in 1873 was imprisoned on Robben

Island for rebelling against the Natal government

South Africa is a country that continues to face significant difficulties in improving access to
quality education and improved performances for learners. This challenge is much greater in
previously disadvantaged communities due to limited resources and an environment that
provides inadequate learning outside the class room context. Mathematics is the most affected

subject in secondary schools.

A study by Makgato & Mji (2006) states that numerous researchers paint a gloomy picture of

mathematics teaching in South African high schools. The state of mathematical and scientific literacy

is generally poor in the entire schooling system. The numbers of learners taking mathematics is also

dramatically affected by the low pass rates. In particular, most grade 12 graduates from previously

disadvantaged communities do not come out with results that qualify them to take up degree studies

in the sciences. The Centre for Development and Enterprise (CDE) report (2004) concludes that the

number of learners who completed grade 12 with mathematics and science in secondary school level

is very low in South Africa to the extent that there is a continued dearth of skilled workers to build

the economy. South Africa still significantly relies on importing foreign scientific and technological

expertise.
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A strong appreciation of mathematics is thus required among learners today because it equips
them with knowledge, skills and habits of mind that are essential for successful and rewarding

participation in society.
Therefore mathematics is

“Identified as a core subject, math is deemed as the “bedrock of our modern world” and it is of
crucial importance that students are successfully taught to understand the concepts that lie within

math, as the skills involved are an integral part of our society” (Roman, 2004, p.16).

Beyond everyday life, mathematics is an integral part of science (Rutherford, & Ahlgren, 1990).
The sciences (physical sciences, chemistry, astronomy, and so on) require proficiency in
mathematics, and the background knowledge associated with the sciences can be used for
everyday problem solving. The thesis is an exploration of the effectiveness of tutorials to build a

strong mathematical proficiency.

Tutorials are imperative for huge investments to be directed towards the promotion of
mathematics in schools and universities in South Africa. Figures reveal that there is not only a
general poor performance in mathematics and other science related subjects but also a tendency
by learners to avoid taking the subject. Dating as far back as 2011, where 45% of grade 12
learners wrote the mathematics examination in the country, fewer than half of the candidates
passed the subject with at least 30% (Parker, 2012), and only 18,51% of students who wrote
Mathematics achieved a 50% pass at this time (Thandulwazi Maths and Science Academy, n.d.).
Of great concern in this statistics is that one in six learners got less than 10% (Pauw, Dommisse,
& van der Merwe, 2012). Even worst is that was no notable sense of improvement in the years
2010, 2011 and 2012 - from poor status of the previous years of 2006, 2007, 2008, 2009 and
2010. In 2006 for example, learners who passed with at least 30% mark were 33,80% of the total
that wrote the subject at Matric level. The figures according to the South African Transformation
Monitor (SAT Monitor, n.d), was 41,41% in 2007, then 42,58% in 2008 and 45, 97% in 2009.
The sad reality is that statistics suggest a state of deterioration. For example, of those who passed
mathematics in 2010, only 31% obtained a mark of 40% or above (South African Catholic
Bishops Conference, 2011). However, the Department of Education considers a 30% score as a
pass, which appears to be somewhat a low pass bench mark. Before a reflection on the situation

in subsequent (recent) years as analysed in this study, it is clearly in the historical statistics that
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under-achievement in mathematics remains a problem that confronts many secondary schools,
especially those situated in disadvantaged communities. The schools under-study are some
examples of such schools. Results for mathematics of the school used in the first cycle of this

study reflected pass rates highlighted below (Table 1);

Table 1: Grade 12 Mathematics Pass rate at a Khayelitsha School

Year 2007 | 2008 2009 2010 2011

Percentage 21% | 19,5% 18% 22% 24%

For the learners to perform better and learn mathematics in a way that will serve them well
throughout their lives, they need classroom experiences which help them develop mathematical
understanding, learn important facts, skills, and procedures, develop the ability to apply the
processes of mathematics, and acquire a positive attitude towards mathematics. One such
classroom experience is the introduction of tutorials. A tutorial is an extended version of
instruction where learners are given individual practical attention by the teacher (the tutor in this
respect), through detail guidance that include a question and answer process as well as learning
by practical experimentation whilst corrected at the same time. A group format is frequently used
to incorporate the collaborative learning component in the tutorial model used in this study.
These have been found to improve the educational outcomes for learners who are at risk of
academic failure (Hock, Pulvers, Donald & Schumaker, 2001).

Overall the researcher has eighteen years of teaching experience. Despite having over ten years
of experience teaching at the grade twelve levels, the researcher was teaching in the tutorial
programme for only the second time in 2011 and realised the anomaly (a diversion from the
anticipated normal trend) of the existing intervention approach. It was therefore a very positive
exercise to propose an alternative tutorial intervention approach and to determine the impact of
this intervention. Using normal teaching strategies to teach mathematics does not yield any
improvement. Tutorial interventions are therefore a critical tool to improve performance. A study
by Baker, Gerston, & Lee (2002) found that the use of tutors to provide feedback and support
improves the performance of low achievers. Thurston (1995) states that, in order to achieve in-
depth mathematical understanding, effective communication of mathematics ideas is the key.

Learners tend to be freer and more relaxed when they are left to share ideas among themselves

12



rather than with a teacher. Students tend to be more comfortable in situations where the teacher
is just being around to guide them in doing their work. Such an atmosphere prevails in a tutorial

set up.

The schools under consideration introduced tutorials for the mathematics classes for grade
twelve in 2009. The national learner attainment strategy was presented in 2007. This introduction
of tutorials is part of the government’s National Learner Attainment Strategy that seeks to boost
pass rates in poorly performing schools. The introduction of the tutorials at the school is
supported by the Western Cape Education Department. The Department employs tutors for
mathematics to assist in the teaching of learners in previously disadvantaged communities who

seem to have difficulties in learning mathematics.

Prior to this research, the intervention involved the Western Cape Education Department
appointed tutor to offer one and half hour lessons to the whole class once a week and
occasionally checking solutions provided by the learners around the class. There was no close
interaction among learners or between the learners and the tutor to reinforce learning. As a result
there did not seem to be improvement in the performance of learners. Further, since the tutorials
began, no impact studies of the intervention had ever been carried out by either the school or this

researcher. Wenmoth (2007, p.8) points out that:

“taking the time to reflect critically on the things we are doing in our classrooms is perhaps the
most effective thing we can do to ensure that what we are doing is having the desired outcomes

and is changing our practice in the ways we want it to”.

This study thus focused on an alternative tutorial approach.
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1.2 Rationale of the Study

This study was motivated by academically struggling grade twelve learners in the two secondary
schools who were experiencing problems in mastering key mathematics concepts that will enable
them to pass their grade 12 examinations in the subject. Existing extra classes conducted
between 15:00 and 16:30 once a week had not contributed to improvement in the performance of
learners in relation to their mathematics results in the past years. The goal of this research was to
investigate the impact of an alternative intervention programme (tutorials) in the performance of

a grade 11 class.

Key research questions raised in this regard include:
e Was the intervention proposed in this research workable?
e What was the impact of intervention program on the researcher?
e How can the researcher develop his teaching in order to be relevant to learners at the
disadvantaged schools?

Corey (1953, p. 6) asserts that: “schools cannot keep up with the life they are supposed to
sustain and improve, unless teachers, pupils, supervisors, administrators and school patrons
continuously examine what they are doing”. Scrutinizing teaching and learning is important for
obtaining positive results (Corey, 1953). Research is directed towards the solution of a problem.
This research was designed to improve tutoring practice and performance of mathematics

learners in the school.

In this research work, the researcher used grade eleven as a barometer to gauge school
performance following an intervention. The study is done in grade 11 because the learners who
did not pass grade 11 Mathematics were likely to fail in grade 12. The researcher is mindful of
the fact that grade twelve is a critical grade in the academic journey of any South African
secondary school learner. It is at this stage that academic work done at previous grades can be
tested with relative effectiveness and efficiency through the National Senior Certificate
examinations (NSC). When one talks of grade twelve being a stage where academic work done
at previous grades can be tested with relative efficiency and effectiveness, one is referring to the
use of external examiners. It is only at grade twelve that external examiners get to mark students’
scripts at the level of secondary education in South Africa. Grade 12 is the exit grade of

secondary schooling in South Africa.

14



In the lower grades students can be promoted to higher grades without external examinations.

Examinations are internal i.e. assessment is made by the teacher who teach their classes.

The researcher felt a need to develop special tutorial methods to improve mathematics
performance in the target schools because he saw in tutorials an effective and efficient way to
engage students in the learning process. One reason for this is that it is very difficult for some

learners to study at home because of overcrowding.

The crisis faced by the majority of students centres around homework not being done because
they spend limited time in school and the home environment makes the academic endeavour an
arduous task for these students because of space constraints. It is important for this aspect of the
student’s life to be compensated with new productive tutorial methods. It was hoped that
emphasis on the tutorial methods would give learners who run short of academic working space
at home the option of concentrating their academic working efforts at school. The emphasis in
this study was on tutors playing a minimal role in the tutorials and a maximum involvement by
the learners. Tutors could play a minimal role by allowing students to lead group sessions or by
working out answers and explaining to the group how they would have arrived at the answers.
The researcher believes in the pedagogical principle that learners should learn by doing. They
should be placed in situations that lead them to solve mathematical problems by themselves and
find possible solutions in order to learn. The standard of tutorial questions should also allow
students a wide range of mathematical problems from those with easy solutions to the more

complex ones.

The researcher hoped that doing academic work at school would certainly yield fruit because it
would be more conducive for learners since they would be interacting with their peers during
tutorial sessions. The researcher felt that those who were good at mathematics would become
better and those who were weak would be positively influenced by the better performing
students. Once the students were motivated, they would be engaged in their work and the results

would certainly improve.

1.3 Research Questions

1.3.1 What is the impact of the tutorial intervention programme on the performance of grade 11

learners?
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1.3.2 s the intervention proposed in this research workable?
1.3.3 What is the impact of intervention program on the researcher?

1.3.4 How can the researcher develop his teaching in order to be relevant to learners at the

Khayelitsha and Langa schools?

1.4 Significance of the study

This study is significant for a number of reasons. It attempts to provide an understanding of the
relationships that existed between tutorial interventions and learners’ performance levels.

The study showed the appropriateness of the tutorial intervention programme to grade eleven
class.

The results of this research should be beneficial to previously disadvantaged schools especially
those that have adopted the tutorial intervention programme as it has highlighted the contribution
of the tutorial intervention programme to learners’ performance in the mathematics subject. This
research is an important additional commentary on the role of tutorial programmes in improving

learner performance in mathematics.

This research provides the foundation for further research into the relevance of the tutorial

intervention programme in South African schools.

The research was an important capacity building exercise for the researcher with regards to

conducting tutorials in a mathematics class.

1.5 Contribution of the Research
The aim of this study was to offer insight towards improved teaching, learning and hopefully,
learning outcomes in high school mathematics. In particular, to help devise a practical tutorial
tool to help learners own the learning process and advance their mathematical problem solving

skills.

1.6 Delineation of Research
The study only focuses on the subject of mathematics in high schools of Khayelitsha and Langa

townships in the Western Cape.
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1.7

Structure of the Thesis

This thesis is divided into five chapters. Each chapter is composed of introduction, sub

sections and conclusion. Roadmap to the content of the chapters is also presented in

subsequent sections below.

Chapter 1 — Chapter one is the introduction which highlights the aim and rationale of
the study, as well as the research questions.

Chapter 2 — Following the introductory chapter (Chapter 1), chapter 2 reviews related
literature in the field.

Chapter 3 — The third chapter outlines the methodology, sampling and data collection
methods that the researcher used to conduct this research. The chapter further
discusses the sampling method and the units if analysis for this thesis. Reasons for
selecting specific units of analysis are justified in this section. The manner in which
data was analysed is part of discussion in this chapter.

Chapter 4 - Chapter four mainly focuses on the findings.

Chapter 5 - The final chapter (Chapter 5) concludes the study. It summarises the
thesis, offers a conclusion, recommendations and suggestions for further studies.

1.8 Conclusion to Chapter 1

The aim of this chapter was to introduce the subject of study, to outline the rationale of the

project, research questions and ultimately, the structure of the thesis. Subsequently, a review of

the literature to support the investigation is presented in the next chapter, chapter 2.
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CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

Subsequent to the introduction of the study in chapter 1, this section describes the context of the
tutorial programme as the subject of analysis in this thesis. It draws on existing literature to

define the tutorial concept, and to describe the significance or essence of tutorials in education.

To frame the context, the chapter draws on examples in the University of Stellenbosch (US),
followed by a reflection of tutorial programmes in numeracy courses at the University of Cape
Town (UCT) in South Africa. A peer-tutorial model as well as a brief overview of computer
based tutorial options are then used to clarify the significance of learner participation in
constructivist learning, all presented in section 2.2. A discussion of the tutorial programme is
followed by a tutoring studies in section 2.3, theoretical framework in section 2.4 and finally, a
conclusion of the chapter in section 2.5

2.2 Tutoring Programmes
2.2.1 Essence of Tutorials

A tutorial is an exercise whereby a tutor gives intensive instruction in some subject to an
individual learner or small group of learners to help them improve learning strategies in order to
promote independence and empowerment (Horn and Jansen, 2009). The authors consider a
tutorial to be a small number of students (as few as four but sometimes rising to 20) discussing a
subject with a tutor. Cook, et al. (2005) observe that introduction of tutorial groups improves
performance. They posit that there is no dispute that tutorials are effective in improving the
relationship between staff and learners, in encouraging a collaborative approach to learning and

in modelling the teamwork common in the workplace.

Tutoring also helps learners help themselves and assists them to become independent learners. In
this way a tutor is mainly a helper. The objective of tutorials particularly for underperforming

learners is to help them achieve higher test grades (Hock, Pulvers, Donald, & Schumaker, 2001).

Further, Horn & Jansen (2009) argue that tutorial attendance contributes to improved academic

performance. However, in reviewing related literature, Horn & Jansen (2009, pp180-182)

18



concluded that there was a dearth of literature on the role of tutorial programmes in influencing

student performance. This study makes a contribution in that regard.

Improving the educational outcomes of learners is an important issue for educators. Hock,
Pulvers, Donald & Schumaker (2001) observe that before-and-after-school tutoring programmes
have the potential to turn poor performance into academic success. They argue that tutoring
programmes can help at-risk students and students with learning disabilities who were falling
behind in classes to earn average or better grades on quizzes and tests if they had the support of
trained tutors, or through tutoring programs.

According to Powell (1997), researchers on tutoring have found it to be moderately effective as a
strategy for improving learner performance. Powell (1997) also reports that in a 1982 meta-
analysis of 65 tutoring studies in the United States of America (USA), it was found that learners
on tutorial programmes performed better than those who were not on the programme in
examinations. It was found that they expressed more positive attitudes toward the subjects in
which they were tutored. More importantly, in the South African context, Powell (1997) found
tutoring to be particularly beneficial among children from disadvantaged socio-economic
backgrounds, with learners showing greater than average gains in reading and mathematics

achievement and less absenteeism than non-participating counterparts.

Sanderson (2003) also contends that after school tutoring complements the regular learning times
in that it adds intensive hours of instruction. The additional hours are particularly relevant to the
South African context in that most learners, if dismissed from school early, do not have available
learning alternative environment at their homes. Specifically, Robinson, Schofield & Steers-
Wentzell (2005) state that tutoring has a positive impact on a variety of mathematics
proficiencies, including arithmetic computation, conceptual understanding, and problem solving
skills.

Improved performances arising from tutoring are a result of the fact that the programme is
uniquely tailored for the purpose. Karan (1996), points out that tutoring is structured in such a
way that it focuses on how to undertake a task rather than on what to do. This indicates that
learners know how to tackle rather than embark on it. Moreover, in Euclidean geometry, a
learner can start by looking at the diagram and identify theorems which apply before answering

the question. In this regard, the student learns to help herself or himself by not only knowing the
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problem but to solve the problem step by step. Tutoring also involves personalised instruction
with specific emphasis on the utilisation of a student’s unique abilities and experiences to
develop the most effective learning strategies for himself or herself. Focusing on an individual
learner provides the opportunities for him or her to personally discover answers and thereby
gaining the ability and necessary self-confidence to learn independently of the tutor. Such a
learning process provides intensive practice for learners and encourages higher levels of

thinking.

Furthermore, the tutoring setting enables learners to be fully engaged in the learning process and
the bond they can form with their tutor can provide a warm, supportive relationship within which
instruction occurs best. However, it is important in the context of this study to note that the
impact of tutor learning can also have an effect on tutors. Tutors seem able to learn through
tutoring, no matter what subject they are teaching. Studies have shown that not only do tutees
benefit from tutoring programs, but the tutors of the program gain from it as well (Cohen, Kulik
& Kulik, 1982). Studies have also shown that in this regard, mathematics is among the subjects

that may exhibit stronger gains than any other programs (Roscoe & Chi, 2007).

2.3  Tutoring Studies
2.3.1 Impact of a Tutorial Programme at Stellenbosch University

Horn & Jansen (2009) analysed the impact of a tutorial programme at Stellenbosch University
(SU) in South Africa. Their study investigated the tutorial programme for first-year economics
students. In the programme, tutorial classes were conducted weekly and commenced 2 weeks
after the formal academic programme had started. Attending tutorial classes was voluntary,
although some students were encouraged to attend regularly. Tutors were appointed from a pool
of postgraduate and undergraduate students who took economics as one of their majors in their
final year of study. The students who applied to be considered for tutoring positions were
interviewed, and selected based on their academic achievement, communication skills and
enthusiasm. Tutors were required to attend compulsory training offered by SU’s Centre for

Teaching and Learning.

The training covered areas such as how to approach tutorial classes for the first time, how to

work in groups, and maintaining discipline within classes. Mock tutorials, where tutors receive
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comments and feedback on their presentation skills, were part of the training programme.
Compulsory meetings throughout the academic year were used to address problems and issues
pertaining to the programme. During their (Horn & Jansen, 2009) academic semester of study, a
total of 23 tutorials were held. There were 27 tutorial groups, comprising 15 Afrikaans groups
and 12 English groups. Tutors were assigned to each group. The tutors were expected to assist

learners by way of addressing key challenges in mathematics.

The study by Horn & Jansen (2009) concluded that a formal tutorial programme as implemented
at SU, makes a positive contribution to the academic performance of students. They conclude
that for both first time registered students and repeaters, tutorial attendance contributed

positively to the performance of economics students.

2.3.2 Integration of Tutorials into Numeracy Courses at the University of Cape Town

Research studies suggest that tutorial can be effectively integrated into numeracy courses, with
commendable learning outcomes. In effect, Frith, Jaftha, & Prince (2005) studied the integration
of interactive Excel Tutorials into a Bridging (Pre-Calculus) Course in the Faculty of Higher

Education Development at the University of Cape Town.

The study focused on the use of computer tutorials in a course titled “Effective Numeracy” at the
University of Cape Town. The Effective Numeracy Course is designed to increase first year
students’ appreciation of quantitative literacy. The course targeted those students coming from
previously disadvantaged communities. It sought to ensure that these students are adequately
prepared for mathematics courses and other subjects in later years of their study at the university.

Frith et al (2005) point out that integration of tutorials into the Effective Numeracy course was
by way of a 2 hour session in the computer laboratory every week coupled by two 2 hour periods
in the workshop-lecture environment. As such in this course, there was a particular emphasis on
linking laboratory work to classroom teaching by ensuring that the tutors raise the same issues
dealt with in the laboratories during the lecture in the same week. This is noted as critical to
ensure assessment and promotion of student learning. Because of the critical relationship
between assessment practices and the nature of student learning, the computer tutorial system is
also designed in such a way that assessment is continuous. The system records the students’

responses to questions in the tutorials and the assessment can be recorded automatically to a
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database where they can be processed to produce feedback to individual students about their
misconceptions and to the tutors about the class’s performance in general. The system can also

be used for auto marking.

However every third week students wrote a computer assignment whose mark contributed to
their final class record. As regards to testing, a third of the final examination is also made up of

computer laboratory work.

This study identified various responses pertaining to the usefulness of the Efficiency Numeracy
course from eleven randomly selected students. Seventy percent of the responses that were given
by the students indicated that students found a complementary relationship between computer
laboratory work and classroom teaching. What students would not understand in class for
example, would be easier to understand when they get to the laboratory because laboratory work
is very visual and has clear graphic illustrations as compared to the classroom. For the students,

the lab also offered opportunity to explore many examples with ample feedback.

Frith, et al (2005) conclude that with regards to the effect of tutorials on students’ attitudes to
learning mathematics, the study showed that there was a general improvement in students’
feelings of confidence in doing mathematics (and in using computers). This is regardless of the

sequence of delivery of computer tutorials and class workshops.

The study observed that the use of computer tutorials adds value to students’ understanding of
mathematics courses. This is because graphical abilities of the Excel computer programme
enable the students to practice more using examples and using realistic values. In addition, the
Excel environment facilitates the understanding and representation of functions in the four
different ways that the course emphasizes: with a formula, with a table of values, graphically and
verbally. The computer not only provides immediate feedback on tutorial exercises but also

makes it possible to illustrate certain concepts and processes graphically in a dynamic manner.
Furthermore, in the final analysis, 70% of the interviewed students felt strongly that the
computer tutorials had helped them to understand the mathematics content of the course.

2.3.3 Effect of the Peer-Tutorship Model

Sample (2010) in her thesis studied the effect of tutoring program on the performance of grade 9

and 10 pupils in mathematics in the United States of America. In her study, a typical afternoon of
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mathematics tutoring consisted of 9th and 10th grade tutees, as well as 11th and 12th graders
who served as peer tutors, gathering in the cafeteria. For Sample, the study was important
because the results of this study could be used to interpret the effect that this program may have
on learner over time. Also, the results of the study could be used as evidence to support the

implementation of tutoring programs as a resource for learner success in mathematics.

Participating students completed identical pre- and post- Likert-scaled surveys, which included
statements about mathematics tutoring. Additionally, students were administered a pre-
assessment and a corresponding post-assessment that tested their level of performance in
mathematics. The study concluded that there was a noticeable positive change between the pre-
vs post-survey and assessment findings. Surveys were used in this study based on the research-
supported statement “more attention should be directed to the attitudes of students themselves”
(Walker, 2006, p. 44). According to the pre- and post-surveys, a substantial change occurred
where there was a positive change in the attitude of the students toward mathematics in general,

as well as towards mathematics tutoring.

2.3.4 Evaluation of Computer-Based Tutorial Programmes

Reddy, Berkowitz & Mji (2006) of the Human Sciences Research Council studied a computer
based tutorial program called MasterMaths (MM) at Phakama Secondary school in the Western
Cape. MM is a computer based teaching system (CBT system) that combines voice and animated
graphics in the teaching of mathematics. MM was designed for the use as supplementary tuition
where a learner works through a module of work and then solves problems. A tutor is at hand to
assist the learner if she has difficulties. In addition to the supplementary, out-of-school tuition
format, MM has been selected as the mathematics-teaching software for a Western Cape schools
project, which utilises computers as part of in-school teaching. The size of centres varies from
place-to-place. Some places had as few as 2 or 3 computer workstations and others as many as
40 workstations. Subject to computer terminal availability, effectively managed capacity of a

MM centre is in the order of a maximum of one facilitator to eight learners at any one time.

The investigation into the in-school application of MM was based on a visit to a school that
participated in the Khanya programme — an initiative which is linked to the Western Cape
Education Department. They visited the computer centre of Phakama Secondary School in

Philippi-East, which is about 20km from Cape Town. Almost all learners are English second
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language-speakers. The school’s computer centre manager is also a fulltime teacher at the
school. Learners typically spend two hours a week at the centre engaged in MM modules. As
final exams approach, learners may attend sessions lasting up to three hours at a time.
Facilitators also set homework, with parents and students advised to spend 10 minutes a day on
such activities. This time is to revise theory and work through 1 or 2 practice examples (from

MM grade notes) and also go back over previous modules to revise older material.

Evaluation by the Human Sciences Research Council found that the computer based lesson
component generally repeated previous lessons taught, with the result that the entire curriculum
was not covered in the lessons, there was hardly any interaction with students, and the trend was
for students to work alone on the computers for most of the time. Furthermore, the report
documents that teachers found it difficult to construct a coherent, appropriately paced sequence
of lessons that took into account the need to move between computers in the laboratory and the
classroom according to a pre-arranged schedule. On this aspect, teachers were unhappy with the
training they had received, which on average was 2 hours (as opposed to the far lengthier and
intensive training required of MM franchisees). Teachers were unfamiliar with MM modules. In
addition, the tests on MM modules were used, but were not a substantial feature of teachers’
formal assessment practices and therefore not used for diagnostic purposes. Overall the authors

found that teachers had mainly relinquished their mediation role in the computer laboratory.

Interestingly enough, from interviews with both teachers and learners, attitudes towards the
software were generally positive. Both groups saw the software as an invaluable resource in
assisting them fill knowledge gaps. However, use of the system is inadequately exploited
because of limited access to computer laboratories. Learners could only use computers to revise,
fill in gaps, and get extra practice in their own time. All learners said that the computer had

improved their performance in mathematics.

The program reverses the traditional learner-teacher dynamic in two ways. Firstly, in MM
learners are the active members. Instead of standing up and teaching the lesson, instructors
facilitate learners’ contact with the material. In addition, interactions between facilitator and

learner are relaxed and informal.

The study reported here at a Khayelitsha school uniquely positions itself differently from all the

above tutorials in that it utilizes the same teacher who takes the learners in the earlier class. The
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learners are familiar with the teacher who this time, to a large extent, plays a role of a facilitator
and heavily relies on focus groups and build capacity and comprehension among learners. The
researcher is not utilising the peer facilitators. The disadvantage of using peers at the Khayelitsha
school is that generally they are also facing critical difficulties with mathematics. Further to this,

computer facilities cannot be used because of limited technology resources.

2.4 Theoretical Framework

There are a number of theories underlying tutoring. These include the role model, behaviourist,
socio-linguistic and Gestalt theories. This study discusses the behaviourist and the Gestalt
theories as they are most relevant to the impact assessment under review. The focus on tutor —
learner roles in a tutorial programme helped to determine the ideal programme implementation
process and attendant outcomes. The two theories however are not mutually exclusive but simply
suggest different priorities and types of activities which differentially address the needs of the
learner or the tutor (Powell, 1997, p.7). McLead (in Skinner’s operant condition 2007)
propounds a behavioural theory related to classroom learning based on what he calls ‘Operant
condition’. Skinner describes this by means of the life of an organism which operates in the
environment. In this process it (organism), encounters a stimulus, called a ‘reinforcing stimulus’,
which increases the operant that is, the behaviour occurring just before the reinforcing stimulus.
This is operant conditioning that produces an outcome and the nature of the outcome modifies
the organisms tendency to repeat the behaviour in the future. This means therefore that what the
tutor produces (which is the environment of the learner) results in behavioural change or change

in understanding by the learner.

Explaining the behaviourist theory, Powell (1997) notes that effective learning takes place when
every correct answer is rewarded. Tutoring programs that are based on the behaviourist theory
are highly structured. The tutor presents materials in a given order. In the process, both the
learner and the tutor experience success. The learner is rewarded by the tutor’s positive
acknowledgment for learning the material presented while the tutor experiences success when
the learner accomplishes greater proficiency with the material. Thus emphasis is on giving
learners individual instruction and more teaching. This theory is thus useful to understanding
how tutorial sessions should be structured for the grade eleven mathematics class. In particular, it

helps the researcher think about those processes that empower the learner during tutorials.
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Further, Powell (1997, p.7-8) explains the Gestalt theory developed by Fritz Perls as asserting
that learning occurs when the learner can “locate” an item in an intellectual structure or field, or
relate an idea to a larger context. This theory contends that tutors will be the principal
beneficiaries of the tutoring experience because they have to struggle to make the material
meaningful to the learner through reflecting on their own learning process. This opportunity will
increase the researcher’s awareness of the patterns of learning and consequently helps to develop

the ability to see problems in new and different ways.

25 Conclusion

A tutorial is an exercise serves as an additional intervention to the tradition mode of instruction.
It entails a tutor giving an additional intensive instruction of the subject content to an individual
or small group of learners to promote independence in learning, and empower the learner in
improving their learning outcomes (Mlitwa, 2011). Various studies considered in this section
conclude that there is value in pursuing tutorials programmes. These have been seen to facilitate
improved performance by learners. In this study, the researcher sets out to engage in tutorial
interventions at a Khayelitsha school with the aim of helping learners perform better in their
mathematics subject by employing different methods in the tutorial. The study at a Khayelitsha
school made use of the same teacher who took the learners into focus groups, thereby building

capacity and comprehension among learners. The teacher largely plays a facilitating role.
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CHAPTER 3

RESEARCH DESIGN

3.1 Introduction

This chapter explains the research methodology used in this study. Since a mixed methods
approach was followed in this work, consisting of both the qualitative and quantitative methods
with their relevant techniques, the chapter describes how data sources were identified, how data

were collected, validated, analysed and ultimately — interpreted in this thesis.

Within the context of action research, a description is offered on how the qualitative methods as
well as the statistical analysis were utilised. To this effect, the chapter is structured into 8
sections, starting with an outline of the qualitative approach in section 3.2 check what was
written about the numbering of sections above., followed by action research in section 3.3,
sample context in section 3.4, data collection techniques in section 3.5, ethical considerations in

section 3.6, and a conclusion of the chapter in section 3.7

3.2  Qualitative Approach

Qualitative research captures opinions, experiences and feelings of individuals. It describes a
social phenomenon as it occurs naturally. That is, no attempt is made to manipulate the situation
under study as is the case with experimental quantitative research. Furthermore, data is collected
through direct encounters with learners and peers, through one to one interviews; group

interviews; focus group discussions or observations.

The major advantage of the qualitative approach in this research is that it enabled flexibility of
interaction between the researcher and the learners, as well as among the learners themselves.
For example, in the course of the interviews, it enabled the researcher to ask open-ended
questions, thereby giving the participants the freedom to respond in their own words, and this
tended to give rich responses rather than simply “yes” or “no” answers. In addition, the
qualitative approach provided an environment where the relationship between the researcher and
the participant was less formal. Again this ensured that participants had opportunity to respond
more elaborately and in greater detail than would be the case with quantitative methods. In this
way the researcher also had the privilege to respond immediately to what participants said by

tailoring subsequent questions to information the participant had provided.
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3.3 Action Research

Action research is widely used in education, especially by teachers who use it to improve their
teaching. This researcher selected action research because it is an approach that promotes
effective intervention (McNiff, Lomax, Whitehead, 1996). It does this through assessing the
methods that are used in teacher intervention approaches, the consequences of such interventions
and their results and suggesting areas that can be improved. Action research was found to be
appropriate for this research as it is one means by which teachers can improve their teaching
strategies (Sagor, 2004). For a teacher, action research can also be used for professional
development purposes as the classroom can be used to test new teaching strategies, assess new
curricula or to assess an existing teaching method. Existing research indicate that action research
promotes positive change. It improves performance of the teacher, self-reflection, and overall
learning that enhances classroom practices (Ferrance, 2000). In short, through action research
one can identify a map that helps teachers to better understand why, when, and how students

become better learners (Miller, 2007).

According Bassey (1998) action research is carried out in order to understand classroom
difficulties, to evaluate the extent of these and then to change, in order to improve educational
practice. Mills (2003, p. 4) states that,

“action research is any systematic inquiry conducted by teacher researchers to gather
information about the ways that their particular school operates, how they teach, and how
well their students learn. The information is gathered with the goals of gaining insight,
developing reflective practice, effecting positive changes in the school environment and

on educational practices in general, and improving student outcomes”.

In this regard, action research is most suitable for teachers because in the teaching profession, the
very act of teaching involve collection information to help in improving teaching so that all
teachers always purposively or reflexively plan new strategies, watch how students respond to

them, and then think about how to make further improvements.

This action research study utilised a qualitative research approach. According to Abhiyan (n.d),
qualitative research methodology encompasses describing situations, events, people, interactions,

and observed behaviours in detail. In education qualitative research is used to gather qualitative
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data. Such data in particular, describe experiences of learners, tutors, teachers and other related

actors in depth and detail.

This research study utilised the tutorial delivery approach based on facilitating and administering
periodic tests. It involved the tutor dividing learners into focus groups of 5 members each and
distributing previous examination paper questions to the learners to solve the problems
individually and then discuss solutions among the small groups themselves. A careful mix of
learners of different learning abilities was made so that higher performers could assist those
whose performance was lower. That is, each group was deliberately created to consist of high
performing learners, average performers and poor performing learners. Members of the focus
group were asked to discuss their solutions with each other. A member of the group was
randomly selected to demonstrate the solution of a problem. In the event that the member failed,
another group member was given the opportunity to try, and where all members of the group
failed, the tutor then intervened and explained the solution process. The tutorials were conducted
three times a week (Monday, Wednesday and Friday), with each tutorial being one and half
hours long (from 15:00pm to 16:30pm) after school. A fortnightly test was given to the learners
over a period of three months to determine the pattern of learner performance to observe any

improvement in performance.

3.4  Sample Context

The study was conducted at two secondary schools located in Khayelitsha and Langa, Cape
Town. The schools have historically experienced poor mathematics Matric (Grade 12) results,
hence this research is one of the efforts to try and improve teaching strategies and performance
of learners. A grade eleven mathematics class was selected for a tutorial programme in each
school. Learners were divided into groups of 5 for purposes of focus group discussions. Tutorials

were conducted between 15:00pm and 16:30pm three times a week.

3.5 Data Collection Methods

Data collection methods refer to the procedures used in conducting research. Accordingly, the
selected methods, and the way in which these were configured in the research project, made
them the most effective in producing the answers to the research question. Principally the focus

was getting feedback to support the improvement of teaching by the researcher as well as
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learning by learners. The following were the data collection methods which were employed in

this study.

3.5.1 In-depth interviews

The researcher used in-depth interviews to solicit responses to the way in which the tutorials
were conducted and respondents’ perceptions of the usefulness of these tutorials. In-depth
interviewing is a qualitative research technique that involves conducting intensive individual
interviews with respondents in order to achieve a holistic understanding of the interviewee’s
point of view or situation (Berry, 1999).Thus the in-depth interview is a technique designed to
elicit a vivid picture of the participant’s perspective on the research topic. In-depth interviews
enabled the researcher to engage with participants by posing questions in a neutral manner,
listening attentively to participants’ responses, and asking follow-up questions and probes based
on those responses.

Five teachers were selected to observe the tutoring in the afternoons. These were later
interviewed. Ten learners were also randomly selected and interviewed out of a class of 34
learners. The in-depth interviews provided a basis for a dialogue between the researcher and
participants. The in-depth interviews were effective in this regard as they elicited rich, detailed
material which could be meaningfully analyzed. The interviews supported provision of detailed
responses that brought out detailed perceptions of respondents with regards to the tutorial

programme.

However, the researcher notes that the four in-depth interviews carried out were quite few and
generalising the results could be affected by the small sample (see Boyce and Neale, 2006). The
in-depth interviews were also time consuming because of the time it took from the carrying out
of interviews to analysing the results. However, in this study care was taken to ensure that

sufficient time is given to data transcription and data analysis.

3.5.2 Focus Groups

Thirty four learners in Khayelitsha were divided into 6 groups of five and the last group was
having four learners for purposes of focus group discussions. In Langa, the total of twenty five
learners were divided into five groups. Schurink, Schurink & Poggenpoel (1998) define focus

groups as a “purposive discussion of a topic or related topics taking place between nine to twelve
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people with similar background and common interests” (p. 2). The focus groups supported both
interviewing and participant observation (see Patton, 1990). Focus groups also helped the
researcher to capitalise on group dynamics provided by the learners’ group interaction. Further,
focus groups helped to bring out data and insights that are uniquely associated with group
interactions rather than face to face interviews (Gibbs, 1997). Thus the technique provided an
understanding of group interactions, conversations, and gave clear understanding of learners’
actions, attitudes, and language. According to Schurink, Schurink & Poggenpoel (1998:2-5),
other advantages of focus group interview include that it is cost and time effective as respondents
and researchers can be in the same place at the same time. The researcher took advantage of this
fact. Further, focus groups allowed respondents to interact with the researcher in terms of the
information and the subject under investigation. Tutorials utilise group dynamics and therefore
the choice of focus group discussions was more appropriate for this study. The researcher notes
the limitations of focus group however. In particular, given that some learners tend to dominate
discussions, utilization of focus groups may produce views that are not representative of the
majority of the group members. The researcher attempted to involve all participants by asking all

learners to make contributions.

3.5.3 Observation

Observation enables an individual to gather primary data on phenomenon being studied (Sidhu,
2010). In this study, participant observation was used as a supplementary instrument to support
the gathering of the kind of data that ordinarily participants may not share by word of mouth but
use certain expressions or actions. The researcher noted cases of interest, excitement or disquiet
among learners with regards to certain topics during discussions. Sidhu also argues that
observation enables the collection of data on a wide range of behaviours, interactions, as well as
exploring the research topic. Center for Disease Control USA (2008), points out to the
importance of observation as lying in its ability to gather data by watching behaviour, events and
noting physical characteristics in their natural setting. Observation can either be overt or covert.
Covert observation enables collection of data from participants who are likely to behave as they
will not be aware that they are being observed. However, overt observations are more preferable
because of ethical problems related to a researcher concealing his observation. Observations can

also be either direct or indirect. Direct observation is when one watches interactions, processes,
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or behaviours as they occur; for example, observing a teacher teaching a lesson from a written
curriculum to determine whether they are delivering it with fidelity. Indirect observations are
when one watches the results of interactions, processes, or behaviours; for example, measuring
the amount of plate waste left by students in a school cafeteria if a new type of food is introduced

to determine whether it is acceptable to them.

However observation as a research method is prone to perceptual errors (Waltz, Strickland, and
Lenz, 2010), that is, it relies on the researcher’s personal opinion to reach conclusions about the
meaning of any observed phenomenon. As such the researcher used triangulation with other
methods as well as using his own opinion to reach conclusions about the strategies employed in

the tutoring process.

3.5.4 Documentary Evidence

Documentary evidence from tutorials was used to determine the consequences of the tutorial. The
researcher used such documents from learners that provided a rich source of data relevant to the

research purpose.

3.6 Ethical Considerations

Ethics are an important part of research. Given the age group of the majority of learners in
particular, all names of respondents were anonymised (or fictionalised). The same was done to
names of colleagues serve for where their use was negotiated and agreed. Therefore in general,
during the course of this research the principle of confidentiality underlined all research
transactions. Further, the researcher ensured that he did not mislead the interviewees or exercise
any form of dishonesty. Further to this, the research was only conducted after clearance had been

granted by both university authorities as a well as the school where the research was conducted.

3.6.1 Ethics Statement

This study was conducted once the University approved the proposal and the researcher adhered
to all ethical rules of confidentiality, anonymity and informed consent. Observing all ethical
rules protects the integrity of all interviewees; and protects careers of those in positions of
authority. An application was first made to the University seeking ethical clearance to conduct
the research. Letters were sent to the Department of education and the principals of the
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concerned schools seeking clearance to pursue the research. Finally consent forms were designed
and signed for by the individual students or their parents for all participants in the tutorial

programme.

3.7 Conclusion

This chapter explained the research methodology used in this study. Action research was used to
help develop effective teaching strategies through a tutorial programme to improve learner
performance in a grade eleven class at a Khayelitsha school. Tutorials were conducted based on
past examination question papers (matric). In-depth interviews, focus group discussions,
observations and documentary evidence were used to collect the appropriate data. Constant

comparison technique was used to analyse the data that the researcher gathered.
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CHAPTER 4
RESULTS OF THE STUDY

4.1 Introduction

This chapter presents the results of the study. In this process, the chapter presents a detailed
outline of the findings on the tutorial experiment in the Khayelitsha secondary school, as well as
the findings on the comparative case of the Langa school. Using means and test percentages, the
Pre-Test data is presented and compared with the Post-Test data, with interpretations and
analysis drawn to deduce the outcome and ultimately, conclusions. The section opens with a
presentation of the Pre-Test data in section 4.2, followed by the post-test data outline in section
4.3 and ultimately, a comparative discussion of the difference in the findings in section 4.4, and

finally, a conclusion in section 4.5.

4.2 Khayelitsha School Pre-Test Results

In the Khayelitsha case, two pre-tests were conducted, before embarking on the tutorial sessions
and the five subsequent post-tests to gauge the performance levels of the learners. The two post-
tests which can be referred to as “control” marks were conducted in a classroom environment in
a regular assessment format. In other words, the intention was not to address a specific research
question, but rather, to assess the performance of learners in solving mathematical problems
based on the content they had already been taught. These 2 initial tests were meant to cover a
broader scope of different mathematical problems that students had already covered in regular
class. The aim was to determine the students’ knowledge of the topics they had covered, so as to
use this insight to compare the performance of the learners after being exposed to the tutorial
later in the study.

Given the common challenge of poor performance in Mathematics assessments, the known
abilities of participating learners from regular assessment in the class groups, and the amount of
work covered during the formal tuition, a regular performance average of at least 50% was
anticipated at this stage. The performance outcomes in the two Pre-Tests are presented as mean

aggregates in Table 1 below. In effect, the means are useful in predicting future results when

34



collecting information or data. For example, the mean is the sum of all values divided by their

number: Pre —test 1= % = 41,82 =42

The means model was even more useful in the context of gauging the effect of tutorials in a
grade 11 mathematics class at Khayelitsha. The researcher was interested in gathering the data
about the performance of learners before the implementation of tutorials, and to compare such
findings with post-test results after the tutorials are applied in order to identify the influence of

tutorials.
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The following is the data for Pre —test 1 and Pre — test 2.

Table 2: Pre-Test 1, Pre-Test 2 Results

PRE PRE
FC?ZI%I)\I I|\D/|E(51) DATE TEST 1 TEST 2
# NAME of BIRTH Marks out of 100
1 BOYCE, D F 17.05.1996 39 49
2 FUMANI, M M 06.11.1995 37 37
3 FUNANI, N F 13.01.1997 46 50
4 FUNDA, A M 27.08.1996 A 40
5 FUNDA, O F 05.09.1995 35 31
6 GOBA, A F 05.09.1995 41 A
7 JACK, N F 16.11.1996 22 51
8 JALI, A F 18.04.1997 50 48
9 KHAU, A M 12.10.1996 43 A
10 KOMANI, L M 14.01.1998 67 A
11 KUNENE, M M 07.09.1995 31 17
12 KWETI, Z F 16.02.1996 39 A
13 LEHATA, T F 28.07.1996 43 A
14 MAGIDA, A F 04.07.1995 24 57
15 MAMFENGU, Y F 19.03.1997 39 40
16 MATSHOBA, R F 14.12.1995 46 49
17 MEHLOMAK, M M 20.03.1997 28 37
18 MPHIKWA, N F 09.06.1994 33 A
19 MTHALANE, Z F 20.02.1996 31 A
20 NDABENI, B F 30.12.1996 59 61
21 NGCWEBE, L M 03.02.1995 50 52
22 NTSWAM, A F 19.06.1996 43 51
23 NTWALANA S. M 29.11.1995 48 A
24 PETER, T F 12.01.1997 20 A
25 POSWA, A M 21.01.1997 64 A
26 QALOTI, S F 23.04.1997 19 a
27 ROLOMANE, Y F 25.10.1996 57 A
28 SAPHULA T. F 02.09.1995 61 60
29 SIFILE, S M 07.06.1996 54 54
30 SIGA, B M 16.10.1995 19 26
31 SOMKHOBA, X M 26.02.1996 44 A
32 THOLE,A M 08.10.1995 48 45
33 TSHATSHELA, F 12.11.1996 44 50
34 VUSO, Z M 10.10.1996 56 58
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As shown in Table 3 below, data in Table 2 was then summarised and presented as Mean

aggregates.
Table 3: Pre-Test Mean Score Aggregates
No.of tests Pre —test 1 Pre —test 2
Means 42 46

As the mean aggregates in Table 3 reflects, the pre-test performance was 42, with a slight
improvement to 46 in the second pre-test. This slight increase in the Pre-Test 2 performance can
be attributed to the fact that it was a follow-up from the Pre-Test 1, which was a repeat.
Implications therefore, are that possibly, they were slightly more prepared in the second than
they were in the first pre-test. However, the scores clearly reflect the complexity of poor
performance in mathematics subjects among grade 11 learners at the observed Khayelitsha
School. In effect, whilst the mean scores show an average of 42 in the first pre-test, and 46 in
second Pre-Test, individual performance are widespread with the lowest scores even more
concerning. The overall results though, are that the anticipated mean average score of 50 was
elusive in both the pre-tests. As illustrated in Figure 1 for example, the two pre-tests (Pre-Test 1
and 2) were characterized by a much subdued performance by the majority of learners. For
example in Pre-Test 1, only 26.5% of the learners scored a 50% or better mark. In Pre-Test 2

only 29.4% of the learners scored at least 50.

4.2.1 About the Pre-Test Results

It is important to note that the learners were not given an opportunity to prepare for test 1.
However, learners were then advised of the second pre-test, of which they had to prepare in ways
they thought would help them to perform better. When pre-test 2 was administered, only 21
learners sat for the test. Only 47.4% of them scored below 50%. However, 72.3% of the passes
were between 50 and 59 percent, showing a very marginal improvement, at least an improvement
from the sub-50% performance in the first pre-test. This can be attributed to the possible use of

ineffective methods or lack of time to devote to studying by the students.

Pre-test results suggest that learners were having significant difficulties in mastering the basics
of mathematics that could help them perform better. Drawing on this insight, the teacher

therefore needed a new approach to help learners to understand mathematics concepts. Instead of
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the original tutorials that were conducted more like mere additional classes, the researcher
employed a number of teaching strategies. These included focus group discussions, learner
required to demonstrate their solutions — which facilitated high participation and, finally, the
general observations to target slow or less participative learners. The use of a focus group helped

learners to discuss openly, and to correct each other.

Following the tutorial exercise as an intervention, Post-Tests were then conducted on each of the
five different topics of the which had been dealt with in tutorials, to gauge the effectiveness of
the mostly because there was not need to prove the existence of the challenge.

4.2.2 Khayelitsha School Post-Test Results

Since the problem of poor performance in Mathematics was well substantiated and almost
undisputed, a maximum of two pre-tests across various mathematical task categories was
considered adequate prior to the experiment, mostly because there was a need to prove the
existence of the challenge. Understanding the impact of the tutorial programme however,
required verification through an increased number of tests. Hence, five post-tests were conducted
in each of the following mathematical tasks: Analytic Geometry, Sequences, Trigonometry 1 as
well as Trigonometry 2 and Euclidean geometrical and Measurements’ problems they had been
tutored on. The topics were selected according to the pace setter of the syllabus. The aim of the
Post-Test was to test the effectiveness of the tutorial intervention, by assessing learners who had
been exposed to the tutorial programme, observing their performance and comparing results to
those obtained during the Pre-Test.

The assumption in this study was that the tutorial programme should yield positive results in
terms of improved learning outcomes among participating learners. If the initiative was to be
considered successful for example, positive results would imply improved test scores in the Post-
Tests by comparison to the Pre-Test scores. In this respect, a minimum mean score of 50 points

was expected.
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A comparative outline of the Post-Test results by comparison to the Pre-Tests scores therefore, is

presented in the form of mean score aggregates in Table 4 below.
Table 4: Pre & Post-Test Mean Score Aggregates

No.of tests Pre—testl |Pre—test2 QD! | Test 2 ‘ Test 3 ‘ Test 4 ‘ Test 5
Means 42 46 48 53 56 49 53

Total Mean Average 44 52

As shown in Table 4, a change in performance value from the average mean score of 42 in the
Pre-Test, to the average score of 48 in the first Post-Test indicates improvement. Whilst an
increment in the first Post-Test results is clear, the increment is marginal and negligible to
suggest success in the first Post-Test (the Analytical Trigonometry test), for the score is below

the anticipated average of mean score of 50 points.

However, a slight improvement followed in the second Post-Test (a Test on Sequences) with the
mean score of 53, followed by a mean increase to a score of 56 points the third Post-Test
(Trigonometry Test). In effect, the overall comparison between mean scores show an average
growth from the average Pre-Test mean score of 44 points, to the Post-Test average mean score
of 52 points, which is above the anticipated minimum of 50 points. However, conclusions on the
success or failure of the tutorial programme cannot be judged purely on the increase of the test
scores alone, but also on the inputs and perceptions of participants regarding the usefulness of
the programme. For this purpose, inferences on the qualitative inputs from learners and teachers

are drawn in the following section.

All the processes pointed to the effectiveness of the tutorial process and the need for the

researcher to adopt it on a long term basis.
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4.3 Qualitative Presentation of Findings

In addition to the quantitative data in the study, a number of qualitative questions were also
posed to learners and teachers on the usefulness of the tutorial initiative, and its potential to
support learning, teaching processes and ultimately, the learning outcomes for learners.

The main questions posed to the 34 grade 11 participants pertained to their perceptions on the
significance of mathematics in the development of their future careers, whether they needed
help to improve their learning and performance in mathematics, and finally, to reflect on the
usefulness of the mathematics tutorial intervention they have been introduced to. The final
question in particular, is considered a useful supplement to the test results, and an indicator to the
tutorial initiative. For the purposes of this analysis, emphasis is placed on the usefulness of the
tutorial programme, and its perceived impact on the learning process and learning outcomes for

learners.

To assess perceptions on the usefulness of the initiative, the first question for learners was to
indicate their reasons for attending the tutorial programme. The main motivation for all
participants was in pursuit of learning support towards improved learning and learning outcomes
in mathematics. On this question, positive responses were spread across the 34 participants,
along a common set of statements — ranging from claims that the programme “offers better
learning support”, “it helps me gain better knowledge”, “it gives me more information”, “its
assist me in my revision”, etc. The same statements were also used to describe the usefulness and

the impact of the programme on their learning outcomes.

On the question: What is the impact of the tutorial intervention programme on the performance
of grade 11 learners? Seventy six percent of the learners pointed out that they believed that
mathematics was necessary for their future success. As they were keen to gain mathematics
knowledge they got a great deal of satisfaction from correctly providing mathematical answers in
class. In view of this and the need to perform better, they preferred to attend both regular classes

and tutorials.

Further to this, sixty eight percent of the learners pointed out that tutorials are beneficial to them
because tutorial time provided more interaction with fellow learners and the teacher. A learner

respondent for example stated: “ Tutorials were beneficial because now I can see that maths is
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not difficult but want your full attention” Tutorials enabled them to get more information and
gain a better understanding of how to solve mathematics problems as they had ample time to ask

the tutor questions where they needed clarification.

After attending a series of tutorials they now have more self-confidence when it comes to
mathematics, because repeatedly practising solutions made them understand better. Overall,
since they began to attend the tutorials they can now perform better than they used to before the
introduction of this tutorial (see table 3). They have also gained more confidence in approaching
mathematics problems.

Indeed the researcher noted that performance improved as tutorials gave more time to the
learners to discuss and to individually solve problems on the board while others were looking. A
student respondent noted that “/ am improving so much with these tutorials”. The process of
giving learners chances to demonstrate on the board also instilled confidence in them. In this way

they became brave enough to approach mathematics problems.

Further insight on the impact of the initiative was also obtained from 5 teachers (peers of the
researcher) in the observed school. Eighty percent of the peer respondents pointed out that
tutorials have resulted in marked improvement in the performance of the grade 11 learners. For
example respondents contended that “Marks improved tremendously”, “Tutorials did a miracle
to many learners”, “Their (learners’) levels of achievement changed from low to high”. This
kind of result for the tutorial is satisfying given that the teachers are aware of the importance of
mathematics and the need for the learners to perform better. Peer review colleagues, stated that
learners who perform better in mathematics stand a higher chance of entering tertiary level
institutions to further their studies and pursuing more rewarding career opportunities. Seeing and
learning about this positive change brought by the tutorials is gratifying for the researcher. It also
proves that it is an exercise that should be adopted on a long term basis.

Further to this all peer respondents said that the teacher including them had learnt a lot during
interaction with learners regarding the learners’ abilities, different appreciation levels and the
need to accommodate all learners in the tutorial process. The tutorials made it much easier for
the teachers to identify struggling learners so as to either devote more time to them or promote

further discussion in groups.
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With respect to learner performance, they also argued that the tutorial programme facilitated
improvement. For example a respondent stated that the tutoring was beneficial “because some
learners have got difficulty with maths and so these lessons helped them”. While another teacher
respondent observed that the tutorials tended to “assist learners who did not understand the
educator during class teaching. Learners are not under pressure during tutorials” as such they

have time to grasp mathematics concepts.

Table 5 below is an outline of all the pre-test and the post-test results. The outline helps to show
not only the learners’ scores but also the number of learners who actually sat for the tests. Table
5 also shows how each learner’s marks either progressed or deteriorated over time as more tests
were given and more challenging tasks were given. However, a closer look at the variation in
marks does not show that the issuing of more challenging tasks was impacting on the
performance of the learners. Consistent exposure to the tutorial programme meant they kept

improving.

For confidentiality purposes, the names in this table are not real. Pseudonyms have been used to

protect identities.
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Table 5: Khayelitsha School - Grade 11

GENDER
F(20;M  DATE of PRE PRE
(14) Birth TEST1 | TEST2 | TEST1 | TEST2 | TEST 3| TEST4 | TEST 5
1 | BOYCE, D F 17.05.1996 39 49 52 A 57 53 61
2 | FUMANI, M M 06.11.1995 37 37 28 48 A 56 54
3 | FUNANI, N F 13.01.1997 46 50 59 53 60 58 62
4 | FUNDA, A M 27.08.1996 A 40 56 74 68 70 65
5 | FUNDA, O F 05.09.1995 35 31 A 53 55 58 52
6 | GOBA, A F 05.09.1995 41 A A 13 A 12 20
7 | JACK, N F 16.11.1996 22 51 52 61 A 62 59
8 | JALL A F 18.04.1997 50 48 A 57 56 56 50
9 | KHAU, A M 12.10.1996 43 A 42 71 76 63 66
10 | KOMANI, L M 14.01.1998 67 A 61 64 56 70 63
11 | KUNENE, M M 07.09.1995 31 17 40 44 38 29 41
12 | KWETI, Z F 16.02.1996 39 A A A 68 61 64
13 | LEHATA T F 28.07.1996 43 A A 57 44 33 44
14 | MAGIDA, A F 04.07.1995 24 57 54 A A 23 A
15 | MAMFENGU, Y F 19.03.1997 39 40 38 A 56 50 53
16 | MATSHOBA, R F 14.12.1995 46 49 53 58 61 56 54
17 | MEHLOMAKHL, M 20.03.1997 28 37 46 41 56 50 52
18 | MPHIKWA, N F 09.06.1994 33 A 28 47 A 25 36
19 | MTHALANE, Z F 20.02.1996 31 A 45 54 51 59 52
20 | NDABENI, B F 30.12.1996 59 61 60 61 60 64 57
21 | NGCWEBE, L M 03.02.1995 50 52 51 60 66 57 64
22 | NTSWAM, A F 19.06.1996 43 51 A 57 42 42 42
23 | NTWALANA S. M 29.11.1995 48 A 46 67 24 42 24
24 | PETER, T F 12.01.1997 20 A 34 27 46 27 46
25 | POSWA, A M 21.01.1997 64 A 50 54 50 55 58
26 | QALOTI, S F 23.04.1997 19 A 36 41 48 51 50
27 | ROLOMANE, Y F 25.10.1996 57 A 52 51 A 52 54
28 | SAPHULA T. F 02.09.1995 61 60 68 71 76 64 67
29 | SIFILE, S M 07.06.1996 54 54 61 69 76 55 70
30 | SIGA, B M 16.10.1995 19 26 24 43 A 24 A
31 | SOMKHOBA, X M 26.02.1996 44 A 30 24 48 31 48
32 | THOLE,A M 08.10.1995 48 45 48 61 52 54 51
33 | TSHATSHELA, F 12.11.1996 44 50 60 50 50 59 50
34 | VUSO, Z M 10.10.1996 56 58 56 69 62 50 59
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Data in Table 5 shows the highest rate of absenteeism among the learners during the second Pre-
Test. On closer observation of this pattern, a positive correlation between the absentism rate and
the level of perfomance in the experiments can easily be identified. For example, a common
pattern of low (poor) perfromance in Post-Tests is higher among those learners with a high
absenteeism rate as reflected in the second Pre-Test. A lesson in this respect is that of a direct
link between the effort of a learner, and academic performance. Therefore, it is fair to expect an
intervention that encourages active participation in the learning process (as embedded in the
proposed tutorial tool) to yield improved learning outcomes.

4.4 Consolidation of Tests1to 5

In test 1 of the tutorial period 53.6% of those who wrote the tests scored at least a 50% mark.
However more importantly for test one, the number of those scoring above the 50s range begin
to increase. In this test 33.3% of the passes were above 59 % mark though below 70%. The trend
continues to show in the subsequent tests (Test 2-5). As the tutorials progressed and learners got

to write tests 2, 3, 4, and 5, they were also breaking new barriers in their performance.

Beginning with tests 2, for the first time learners began to score above 70%. The numbers of
such learners though marginal, is typical of any class where there are a few exceptional learners.

Perhaps as the tutorials mature, learners will also begin to break the 80-100% barrier.

While in test 1 and test 2, passes were concentrated in the 50 to 59% category, the later five tests
highlight that learners began to move out of this category and spread out beyond this category.
Uniquely however is that even though the actual numbers of passes in the fifty percent category
remained higher (Pre-Test 1 = 6; Pre-Test 2 =8; Test 1 = 10; Test2 =9; Test 3 =5; Test 4 = 17,
Test 5 = 15), this represented a marked improvement from those who were initially performing

below 50%. This category increase was very high in the last two tests (Test 4 and Test 5).

4.5 The Tutorial Process

In the case of Khayelitsha, learners participating in the tutorial class all highlighted that
mathematics was important for them. This perspective was corroborated by teachers who were
also interviewed in the research. One of the teachers summed up the importance of mathematics

by highlighting that “These days without mathematics, you are nothing”. This sweeping

44



statement, does not overstate the role of maths in society but its importance and how both

teachers and learners view it.

4.5.1 Perceptions of tutorials from students and teachers

Indeed this structure of conducting tutorials appeared to receive positive reviews from learners
and they all posited that they really enjoyed going to class. Table 6 below shows some of the
most common responses given by learners with respect to why they think attending tutorials is

good for them.

Table 6: Reasons why learners attended the tutorials

It’s because I gain more knowledge.

Because somehow it helps me understand better.

It helps me to improve more

Because it helps me to understand more and know more.

Because it teaches me a lot and mathematics is a good subject.

Because it helps me a lot in understanding mathematics

It assists with my revision and get a better understanding

Because you gain more knowledge.

| get a chance to discover more about this subject and its importance: we get more knowledge
and observe.

Because it gives me more information

As a result, all respondents indicated that after attending tutorials, they were now much more
confident in solving mathematical problems than before they started attending tutorials. One
respondent stated that “because I now know that maths is for everyone”. This shows that the
means that were used by the researcher were effective and could make all students understand
how to derive mathematics solutions. This is supported by a view from another learner
respondent who pointed out that after attending tutorials “we have more knowledge, so we are

more comfortable”. That is the students were now in a much better position to solve the problem.
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The benefits of tutorials were also pointed out by teachers who were interviewed after observing
the class. For example they argued that tutorials in the school were essential because “They
(learners) need extra time to work and school time is not enough”. While another respondent
pointed out that “new methods of teaching were used by the tutor” and this tended to increase
student understanding. The respondent was referring to focus group discussions in particular.
The method used according to another respondent, “it allows learners to adapt to the changing
conditions and to learn independently by putting their commitment on extra classes and equip
them with knowledge”. The manner in which the tutorials were administered was seen as a recipe
for good results by the respondents and they believed that the learners were going to perform
significantly better in their matric (Grade 12) examinations. Responses received included “they
will get good results. It has become easy for them to solve problems and have developed good
skills”

4.6 Challenges During the Tutorial Programme

In most of the instances, learners would come late for the tutorials. This was prevalent during
school holidays thereby making the idea of holiday tutorials unattractive. There were no means
to easily enforce punctuality as parents are not part of the tutorial arrangement.

Furthermore, some students would miss the tutorials as they left for home after the regular
classes. Many of them would complain of hunger as the reason that made them go home rather
than attend tutorials. Some parents also asked the learners to come home early. One teenage
learner asked go home early everyday as she stated that her child minder did not want to wait

until late.

In the context of these challenges, | did take limited measures by considering their personal
needs when they arose. Further to this, | would bring bread, soft drinks, chips and sometimes
fruit for learners so that they would not complain of hunger. They appeared to really enjoy the
food that | brought them.

Results in the Khayelitsha study were then used as a basis upon which a test in the Langa school

could be compared.
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4.7 The Langa School

In addition to the Khayelitsha study, the researcher also spent a month conducting tutorials at a
Langa school, a township about 15km from Khayelitsha. This was a minor research meant to
help determine if the idea of tutorials can produce the same results in environments that are
similar to the Khayelitsha case. This was important because the researcher hopes that if the
tutorial programme is viable, it can be replicated in other schools particularly in previously
disadvantaged areas. These communities have a greater need for extra teaching that is tailor
made to support students from such background.

ACTION RESEACH AT LANGA SCHOOL

The selection of Langa School was informed by two main reason. Firstly, Langa School is also
one of the disadvantaged schools in a low income area, thus warrants inclusion. Secondly, the
school is located in another geographical region, thus enabling contrasts and comparisons. As
such, this enables generalizability of the research findings. The motivation to undertake this
research stems from my background as a mathematics teacher. Over the years | have realised that
most grade 11 and 12 learners struggle to understand some of key mathematics concepts, hence
performs dismally in the subject. Results for mathematics of the school used in the second cycle
of this study reflected pass rate. The importance for undertaking this research can be underscored
by poor pass rate at the school. For example, in 2008 pass rate for mathematics was 9%, 11%
2009, 42% in 2012 and 35% in 2013. These figures are lower than national average. Although
the department of education considers 30% score as a pass, this seems somewhat a low pass

benchmark.

| heard on the radio that some learners drop mathematics at grade 12 and matriculate without
mathematics. It is therefore hoped that this research will enable me to devise better teaching
methods that will enables learners to pass mathematics at grade 12. The study mainly focuses on
grade 11 due to the fact that most of the key concepts that enables learners to master
mathematics are done in grade 11. As such, grade 11 forms part of the syllabus for grade 12. A
grounding in the key concepts of mathematics would provide a strong base for understanding
mathematics at grade 12. The study will replicates the same procedure employed at the school in
Khayelitsha. Since the tutorials are done at school (time), it offers a good studying environment

for the learners and opportunity to complete their homework while still at school. Given the fact
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that most learners are required to do set task at home after school, this is a rare opportunity for
many learners. This also allows learners to learn from each other, thereby making learning
mathematics easier. Therefore, alternative tutorial interventions are required to improve
mathematic results. Using normal teaching strategies to teach mathematics does not yield any

improvement. It is therefore hoped that tutorials offers a better tool for improving mathematics.

As in the first cycle, the study will also deploy a tutorial delivery approach that facilitate and
administer periodic tests. This involves dividing learners into focus groups of 5 members each.
Past examination papers are then distributed to each group to solve the problems, followed by
discussions of the solutions amongst the groups. The groups were made up of a mix of both
higher performers and lower performers, so that those that are struggling can learn from the best
students. A member of the group was randomly selected to demonstrate the solution of a
problem. In the event that the member failed, another group member was given the opportunity
to try, and where all members of the group failed, the tutor then intervened and explained the
solution process. The tutorials were conducted three times a week (Monday, Wednesday and
Friday), with each tutorial being one and half hours long (from 15:00pm to 16:30pm) after
school. A test was given to the learners over a period of a month to determine the pattern of
learner performance to observe any improvement in performance. It was done to confirm the

study done in Khayelitsha to test generalisability.

Pace setter for grade 11

The pace setter, provided by the department of education covers the syllabus for the whole year
excluding the holidays. As such, the pace setter for this study covered two broad topics, namely
(a) equations and inequalities, and (b) analytical geometry. Since the topic on equations and
inequalities was already done at some depth when the researcher started the tutorial, it will not be
explained in detail here'. Instead, | shall attempt to unpack in detail the sub-topics that were

covered in the topic about analytical geometry.

The topic on analytic geometry was done in three weeks. It was divided into the following

subtopics:

e The distance formulae

! Subtopics included; quadratic equations and quadratic inequalities.
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e Coordinates of the mid-point of the line segment joining two points
e the gradient of a line between two points,
e the gradient of parallel lines and the perpendicular lines,
e the equation of a line through two given points,
e the equation of a line through one point and
parallel or perpendicular to a given line and,

e the angle of inclination () of aline (0° < 8 < 180°).

4.7.1 Test Scores

After three consecutive tutorials, the last week of the month was used to conduct a class test to
determine if the learners had grasped the basic concepts at an individual level. Table 7 shows the

results of learner performances.

Results of tests in the Langa School sample are presented in the following table. However,
names of students were withheld for confidentiality purposes as per the ethical code of practice.

Instead, as in the Khayelitsha cohort, pseudo-names were used in Table 7 overleaf.
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Table 7: Langa Test Results

GENDER TEST -
NO NAMES F (15); M (10) DoB Score out of 100
1 BUDAZA, S F 15.05.1996 24
2 DLAKU, S M 06.09.1996 38
3 DLOMO, S F 10.10.1997 46
4 DWENI, N F 24.07.1996 60
5 FOHLO, T F 07.11.1997 60
6 GOBIZEMBE, Z F 20.06.1997 10
7 HLANJWA, S M 17.03.1997 20
8 MABASO, S M 19.12.1996 68
9 MABASO, S M 05.12.1997 36
10 MAFUMANA, A M 15.10.1995 34
11 MAGITSHIMA, L F 20.06.1997 82
12 MAGWA, N F 03.02.1998 38
13 MANGWANE, S M 14.12.1996 18
14 MAPHUTSHA, O i 24.09.1996 28
15 MBANDEZELO, S n 16.05.1996 36
16 MEJE, L M 19.11.1997 8
17 MPONZO, W F 05.01.1997 82
18 NCEDO, M M 07.08.1997 46
19 NGXELWA, S M 18.07.1997 46
20 NOKHOMBOYI, A F 20.04.1996 54
21 SWENI, S F 12.021997 48
22 TOMOSE, A F 16.05.1997 30
23 TOZELA, S M 25.04.1996 20
24 TYALISI, V F 15.03.1995 32
25 ZILINGA, A F 17.03.1998 16

50

As shown in Table 4, a total of 25 learners consisting of 15 females and 10 males - took part in
the test at the Langa School. In terms of the results, 2 learners or 8 % of the sample obtained a
first class score of 82%, followed by 1 learner with 68% and 2 learners (which is another 8% of
the sample) with 60% each, and finally, with final learner above the 50 marks category —
obtaining 54% in the Langa sample. In other words, a total of 24% of the learners performed
above the 50% threshold in the Langa sample, compared to the 24 out of 32 or 75% of learners in
the Khayelitsha sample. The difference in the Langa sample however, is that the sample

represents the very top marks among the 2 groups, with scores ranging between 54% and 82 %




(with the average of 67%) in this performing group. By contrast, the Khayelitsha group with a
score above 50% after the 5™ test had the marks ranging from 50% to 66% with just one odd case
of a 70%. Below the 50% mark in the Langa sample, 1 student obtained 48% with 3 others
obtaining 46% each, whilst the rest the 15 or 60% of the participants obtained the very poor
marks. A total of 6 out of 32 learners or 19% of the Khayelitsha sample in the final (5™) test fell

within this category.

The performance of learners in the Langa sample seems lower than Khayelitsha. Whilst this may
signify a deteriorating level of performance by comparison, it should be noted — on closer
examination however, that the Khayelitsha scores represent the performance of learners after five
chances to get it right (five tests) compared to just one test in Langa. The performance of Langa
learners also consists of the 2 first class performers with 82% each in their first attempt.
From the context of the results, the researcher concluded that despite the positive reviews, the
majority of learners did not obtain pass marks. However, generally the researcher’s observations
on previous records, established that the results themselves despite being fails were an
improvement from what many of the learners regularly got in class before the introduction of the
tutorials. There were also a number of factors that militated against higher results. These
challenges were however not limited to the Langa case but were also apparent in the Khayelistha

case.

4.8 Conclusion

The tutoring programme conducted by the researcher involved conducting focus group
discussions, class demonstrations and regular tests at a Khayelitsha school for three months and
an additional month at a Langa school. In the Khayelitsha case, two pre-tests were issued and a
further five tests were administered. All the processes pointed to the effectiveness of the tutorial
process and the need for the researcher to adopt it on a long term basis. In the Langa School only
one test was administered and scores were compared to previous regular class tests. In general, it
was both observed by the researcher, and confirmed by learners’ views on questionnaires — that

the tutoring strategies used had a positive effect on the learning experiences of the learners.
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CHAPTER 5:
CONCLUSION

5.1 Introduction

Subsequent to the findings in the preceding chapter, this chapter articulates the extent to which
the objective of the study has (or has not) been realized. In brief, it reflects on whether (and how)

the research questions have been answered.

To this effect, the chapter is structured into 5 sections. It starts with the introduction in section
5.1. Then, to frame a clearer context, a summary of the thesis is given in section 5.2, followed by
a conclusion (including limitations of the study) in section 5.3. This is followed by

recommendations in section 5.4, closing with considerations for future research in section 5.5.

5.2 Summary of the Thesis

This study was an action research study that investigated the impact of a tutorial intervention
programme on the performance of a grade eleven mathematics class in the Khayelitsha area,
Cape Town. A Langa school was added in the last stages of the research to compare contexts.
This study was motivated by academically struggling grade twelve learners in my secondary
school who have been experiencing problems in mastering key mathematics concepts that could
enable them to pass their grade 12 examinations in the subject.

Methodologically, thirty four learners were divided into 6 groups of five and one of four for
purposes of focus group discussions. The purpose of focus group was to enable learners to
support each other through discussion of mathematical problems as assigned by the researcher.
The researcher significantly used observation technique to identify group members who were
less participating and to steer every member of the group to take part. In this way observation
was used to gather that kind of data that ordinarily participants may not share by word of mouth

but use certain expressions or actions.

A slight improvement subsequent to the use of the tutorial tool emerged in the findings. Sixty
eight percent of the learners pointed out that attending tutorials was beneficial to them because
tutorial time provided more interaction with fellow learners and the teacher. Tutorials enabled

them to get more information and gain a better understanding of how to solve mathematics
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problems as they had ample time to ask the tutor questions where they needed clarification.
Repeatedly practicing solutions makes them understand better. Overall, since they began to
attend the tutorials they can now perform better than they used to before the introduction of this

tutorial. They have also gained more confidence in approaching mathematics problems.

Eighty percent of the peer respondents pointed out that tutorials have resulted in marked
improvement in the performance of the grade 11 learners. For example respondents contended
that marks improved tremendously; and learners’ levels of achievement changed from low to
high. For the peer teachers, this kind of result for the tutorial was satisfying given that the
teachers were aware of the importance of mathematics and the need for the learners to perform
better. Peer review colleagues, stated that learners who performed better in mathematics stood a
higher chance of entering tertiary level institutions to further their studies and pursuing more

rewarding career opportunities.

A general analysis of the performance in tests highlights that in the two pre-tests administered,
learners performed poorly (in pre-test 1 only 26.5% of the learners scored a 50% or better mark;
in pre-test 2 only 29.4% of the learners scored at least fifty percent). However following the
introduction of tutorials, learners gradually performed better as more tutorials were conducted.
For example, in test 1 of the tutorial period 53.6% of those who wrote the tests scored at least a
50% mark. Improved trends continued to show in the subsequent tests (Test 2-5). As the tutorials
progressed and learners got to write tests 2, 3, 4, and 5, they were also breaking new barriers in
their performance. Beginning with tests 2, for the first time learners began to score above 70%.
The numbers of such learners though marginal, is typical of any class where there are a few
exceptional learners. Perhaps as the tutorials mature, learners will also begin to break the 80-
100% barrier.

A second case of Langa was added in the last stages of the research to determine possible
performance patterns in different contexts. A total of 25 learners went through a one month
tutorial programme and sat for a single test at the end of the month. Both learners and colleague
teachers observing the tutorials noted that the programme was beneficial and contributed to
better performance in its focus group format. Improvements were noted in both Khayelitsha and

Langa schools.
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The performance levels in tests between learners in the 2 locations are almost similar. Despite
the apparent improvements and the positive effect of the tutorial programme on the mathematics
understanding of students, the researcher notes that, if there were fewer challenges during the
tutorial programme period, these learners could have performed even better.

In most instances, learners would come late for the tutorials. There were no means to easily
enforce punctuality. Some students would also missed the tutorials as they left for home after the
regular classes. Many of them would complain of hunger as the reason for going home rather
than attend tutorials. Other aspects such as absenteeism also emerged to have had an adverse
effect on the learning outcomes in the findings. For example, a number of learners who had been
absent during the second Pre-test happened to continuously score lower marks in most other
tests. Those learners who always took a leading part in discussions and in problem solving also

seemed to perform well in tests.

Nevertheless, the researcher attempted to improve the learning environment by considering their
personal needs when they arose. Further to this, the researcher would bring bread, soft drinks,

chips and sometimes fruits for learners so that they would not complain of hunger.

5.3 Conclusion

The aim of the study was to explore the effectiveness of the tutorial tool in helping to improve
learning experiences and outcomes in Grade 11 Mathematics in under-privileged schools of Cape
Town, in the Western Cape. A sample of 2 schools, one in Khayelitsha and one in Langa
Township were used for this purpose. The main research question for the study was “What is the

impact of the tutorial intervention programme on the performance of grade 11 learners”?

The findings show the tutorial tool to be a potent intervention, with observations of learner
interactions demonstrating massive change in learning behaviour during the tutorial process. The

following points substantiate this conclusive statement:

At the first instance, a noteworthy improvement was that of demonstrated ownership of the
learning process by learners. The tool was designed such that learners take an active role in
solving problems, in working together in what is called “collaborative learning”, and ultimately,
in demonstrating solutions to the rest of the class. The latter approach pushed them to be more

accountable to their learning development to the moderator and to the group, which in turn led to
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improved learning. Secondly, learners appeared wanting to assist others, which appeared at first
— to be a competitive behaviour. However, with the guidance of the moderator, this proved to be

a motivator for more initiative, which in turn, led to more initiative and subsequent learning.

However, the legacy of a poor prior background is still evident, and if other challenges such as
poverty and a lack of basic resources at home remain, the tool can only go a certain distance in
assisting these or any other learners. The tool is useful, and does potently address the purpose of
its development. However, it needs to be implemented on a wide scale, even at prior grades to
develop a specific learning culture among learners if consistent results are to be realized.

5.3.1 Limitations of the Study

Working within one venue to conduct tests was helpful in locating learners into a single
controllable environment. However, this also implied more complex tasks for the researcher — to
control noise, and to mediate interactions between learners at respective moments of time.
Further, it was anticipated that the activity would be carried out at one go. However, a number of
social, economic and other personal circumstances complicated the performance at the initial,
requiring the research to repeat tests five times in the Khayelitsha sample. This complicated the
comparison aspect with the Langa sample where participants had only been tested one. Finally,
having tested learners only from 2 locations, meant that other un-anticipated findings from other

environments. As a result, a number of notable recommendations can be made in section 5.4

5.4 Recommendations

It is clear in the findings that the tutorial initiative is effective. However, it became clear in the
findings that a tutorial is only one educational aspect, and perhaps a supplement to the mode of
instruction. Without books to read, and electricity to light up when doing homework at home,
and more significantly, food to ensure that a poor child learns from a well fed stomach, the
impact of tutorials alone may remain limited. Further, only starting to use the tool at Grade 11
may be a bit too late to address the general problem of underperformance in mathematics among
underprivileged learners in black townships. It is recommended that the initiative be widely
implemented, and be started from early grades. It also recommended that challenged schools
apply a holistic approach to mathematics education. For example, that learners have access to all

the basic needs such as necessary tuition resources so that a tutorial can add a missing link.
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5.5 Considerations for Future Research

This research was conducted in one geographical area, and among what can be considered as the
culturally homogeneous group of learners. It would be ideal to extend the same experiment to
other cultural and geographical environments so as to compare the findings for more

generalizable conclusions
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7 Appendices

This section presents examples of teacher and learner questionnaires in Appendix 1 and 2,
Researcher Consent Form/ Statements in Appendix 3, and examples Test Tools used in

Appendix 4.
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Appendix 1: Example of Questionnaires for Teachers

AT ‘-‘_—‘.“-a!

) &l
b4

n

UNIVERSITY of the
WESTERN CAFPE

The following questionnaire constitutes the primary data collection instrument for the study of a
Masters Degree in the faculty of Education (University of the Western Cape) by Mr Xabiso
Mnqgwazi. This study is an action research study that investigates the impact of a tutorial
intervention program on the performance of a grade eleven mathematics class in Langa area,
Cape Town.

The data collected shall be used primarily for academic purpose and will not in any way be used

to identify, incriminate, prejudice or obstruct activities of individual respondents.

Interview Guide/Questionnaire for teachers

1. Gender male female
2. Your Age
3. (a)Do you think mathematics is a necessary subject for grade 11 learners ? Yes No

(0 1A 7SS
4. (a)Do you believe that going to maths tutoring is beneficial for learners? Yes No

(0 7L PSS
5. (a) Do you think maths tutoring helps learner to develop maths problem —solving skill? Yes No

(D) WY ...t ettt ettt et e te st e e e a st e b e b e st s ese et ehesbenes b aenbesaes et eas et aaeebe et sbenseneanenbesaetaerenans

6. (a) During the course of delivery of the grade 11 tutorials , do you think a good delivery approach was
used? Yes No



8. What do you think have been the benefits to the learners of attending tutorial? .........ccccceeiiviiierinnnnen.

9. What recommendations would you have regarding how tutorials can be conducted for the grade 11
ClaSS IN T FUTUI... ettt e e st s be s tesbe st et et aebaesbesbeabe e sbesbestestesrsersersaessessensennes
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Appendix 2: Example of Questionnaires for Learners

Aty g
!l,-a‘.!'-&v&-.i‘-“-ﬂ

i

UNIVERSITY of the
WESTERN CAPE

The following questionnaire constitutes the primary data collection instruction for the study of a
Master Degree in the faculty (University of the Western Cape) by Mr Xabiso Mngwazi. This
study is an action research study that investigates the impact of tutorial intervention programme

on the performance of a grade eleven mathematics class in Langa area, Cape Town.

The data collected shall be used primarily for academic purposes and will not in any way be used

to identify, incriminate prejudice or obstruct activities of individual respondents.

Interview Guide/Questionnaire for Learners

1. Gender Male Female
2. Your Age
3. Do you think mathematics is a necessary subject for your future success? Yes No
4. (a) Do you enjoy going to math tutoring. Yes No
(D) WY ottt e et e et b e e bt eae et beae s ettt et b s e

(b) State your reason for this @NSWEN .........c.cuciieeieieiece ettt s et see e e e s b se e

6. (a)Do you get a great deal of satisfaction out of correctly solving a math problem in tutorial?

Yes No

(D)WY ettt sttt ettt sttt et s e et et et se bbbt ete bR bt et ebaea bt et st net bt eaeebaetbebaaeeean
7. (a) Do you believe that going to math tutoring is beneficial for you? Yes No

(D) WY ettt ettt ettt e et et e e b e se et e aabebarsebessa et easebeseabebaas et sea b et arsebensabesarsetennaban

8. (a) After attending tutorials, do you now have more self-confidence when it comes to mathematics.

Yes No
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9. (a) Does maths tutoring help you to enjoy studying math in school? Yes No
(D) WY ettt st et et s et ettt s s eae e e et et eaeeeaeRteseresessea bt eae et seseseaeeatestetenesrans
10. (a) After attending tutorial are you now more comfortable answering questions in math class?
Yes No
(0) MWNY ettt ettt e st s bbb et 4 s e b btk et b s e ek eae bbbt ettt e

12. (a)Are your homework and test marks improving since you began attending tutorial? Yes No

(D) NGO, WY ...ttt sttt et ettt et saeebesteste e aes e s es s et aesesssassasateste e e ansseasessesars st ensateatestensennen
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Appendix 3: Example of Research Consent Form/Statement

CONSENT FORM
RESEARCH TITLLE:

| have read the information presented in the information letter about a study being conducted by
XABISO MNQWAZI towards the Master Program in the faculty of Education at the University
of the Western Cape.

This study has been described to me in a language that | understand and | freely and voluntary
agree to participate. My questions about the study have been answered.

| understand that my identity will not be disclosed and was informed that | may withdraw my

consent at any time by advising the student researcher.

With full knowledge of all foregoing, | agree to participate in this study.

Participants Name

Participation ID Number

Participant Signature

Date

Place

Student Researcher :Xabiso mnqwazi

Student Research Signature

Student Number : : 2864687

Mobile Number 1073619 8721

Email :pricexabiso@gmail.com
| am accountable to my supervisor : Prof. Cyril Julie

Faculty of Education

Telephone 1427 21 959 2861
Fax :+27 21 959 3358
Email : cjulie@uwc.ac.za
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Appendix 4: Example of Test Assessment Tool

KHAYELITSHA HIGH SCHOOL
GRADE 11 MATHEMATICS
STANDARDISED TEST

ANALYTIC GEOMETRY
MARKS: 54
TEST 1

Question 1

11 P is the point (5; 2) and Q is the point (3;6). Calculate the:

1.1.1 length of the line segment PQ 3)
1.1.2 coordinates of the midpoint M of the line segment PQ; 2
1.1.3 equation of the line through P and Q; 4
1.1.4  equation of the perpendicular bisector of PQ. 4

1.2 Determine the values of x and y if;

1.2.1 (1, 3) is the midpoint of the line segment joining (4, 5) and (X; y) 3)
1.2.2 (-1,y) is the midpoint of the line segment joining (0, -2) and (x; 8) 2
1.2.3 (x; 3) is the centre of a circle with diameter MN where M is the point (5; -2) and
N is the point (-7: y) 2
[20]
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Question 2

21 In the diagram below, L(-5; -2), M(-1; -6) and K(5; 4) are the vertices of AKLM in a Cartesian
plane.
N :
Y K(5;4)
< 7 >
L(-5;-2)
M(-1;-6)
Determine:
211  Q, the midpoint of MK 3
2.1.2  the gradient of LM 3)
2.1.3 theinclination of LM 3
2.1.4 The length of LM 3
2.1.5 the equation of the line parallel to LM passing through Q. 3
2.1.6  Show that the line in question 1.5 passes through the point QP the midpoint of KL 4)
2.1.7 Show that LM # 2PQ 4)
[23]
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Question 3

In the diagram below, A(4; 3),B (2;7), C (-2 ; 5) and D (0 ; 1) are four points in a Cartesian plane.

N\ B(2;7)
y
C(-2;5)
A(4;3)
D(0;1)
P N
~N 7
V
3.1 Show that AC L BD (5)
3.2 Show that AC bisects BD 4)
3.3 State, giving a reason, which type of  quadrilateral ABCD is. 2

[11]
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KHAYELITSHA HIGH SCHOOL
GRADE 11 MATHEMATICS
STANDARDISED TEST

NUMBER PATTERNS
MARKS: 35 TIME: 1HOUR
TEST 2

Question 1

1.1 Consider the following sequences and in each case:

e Write down the next three terms.
e Find the formula for the general term and state whether it is linear or quadratic.

111 3;7;11;15;19;........... (5)
112 50;44;38:;32;26; ........ (5)
113 2;34;5;61;8 ;... 5)
114 3;6;11;18;27;........... (5)

1.2 Given the quadratic sequence 4; 9; x; 37; .......

1.2.1  Calculate the value of x. (7)

1.2.2  Use the above sequence to find the formula for quadratic sequence. (8)
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KHAYELITSHA HIGH SCHOOL

MATHEMATICS DEPARTMENT

MATHS TEST 3 GRADE 11 TRIGONOMETRY
MARKS : 50 TIME: 1IHOUR
Question 1
11 If cos@ = —i and 180° < @ < 360°, use a sketch to determine
V13
the value of tan @ (3)

1.2 If 4+ 3tan@ =0 and sin@ > 0, then determine by making use of a diagram and without the

use of a calculator the value of sinf + cos@ 4)
1.3 If Xx=87,6° and y =240,2°, use a calculator to evaluate the following expression
) siny
correct to two decimal places: — + 3tan2x (2)
COS X
1.4 Evaluate without using a calculator: ta_1n315 +€05300
sin150° + tan135° (5)
. 1
15 Prove that: sin240°tan300° + c0s330° = - (33}
(4)
[18]

Question 2

2.1 Simplify the following expressions and show ALL the calculations without using a calculator
cos(1800 —~ x)sin(x -90° )—1
tan?(540° + x)sin(90° + x)cos(— x)

2.1.1 (6)

: o 2 o o
919 SI!’163 .c0s“135°.tan315 @
sin 240°.tan150°.cos 27°
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[13]
Question 3

3.1 Determine the solution to the following equation for 180°< 6 < 360°. Give answer(s) correct to
two decimal places 3—-tanfd =24 2

3.2 Determine the general solution of the equation: 4sin® x —3=0. (6)

3.3 Prove the following identities and state for which values of x the identity will not be valid:

a2
331 1-— X _ osx (5)
1+ cos x
332 X Ltanx=—
1+sinXx COS X (6)
[19]
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KHAYELITSHA HIGH SCHOOL

GRADE 11 MATHEMATICS TEST 4 2 SEPTEMBER 2013
MARKS : 50 TIME : 1 HOUR
INSTRUCTIONS:

e This question paper consists of 2 questions. Answer ALL questions.
e Itisinyour best interest to work neatly and show all your working out.
e Ascientific calculator may be used. Where necessary round all answers off to 2

decimal places.
e Diagrams are not necessarily drawn to scale.

e Number the answers correctly according to the numbering system used.

QUESTION 1
In the diagram below AB = 3 units, AD = 9, 5 units, A = 112° and CBD =
BDC = 67°.

A
1.1  Show that BD = 10, 98 units. D 4)
1.2 Hence calculate the perimeter of ABCD. (6)
1.3 Calculate the area ABCD. 4)
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14

GHI = a, FGI =b,

In AFGH , I is a point on FH.

GH = f and FG =h.

Show that:
h
141 sinH = "sin@=b)
f (4)
142 Gl =nSN@=b) G ]
Sina (3) H
h?sin(a —b)sin
143 Area AFG| = 1 Sin@=bsinb
2sina
1.5 In the triangle ABC below prove the cosine rule that: b> = a? + b% — 2ac CosB

A (6)

[31]
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Question 2

2.1

2.2

2.3

Joshua wants to sell his car in five year’s time. The rate of depreciation is 14% per annum
And the car’s current value is R60 000. Calculate the book value of the car in five year’s time
If depreciation is based on:

2.1.1 the straight line method (2)
2.1.2 the reducing balance method (4)
John inherits R80 000 and decides to invest the money so that he can finance wedding

For his two daughters. The one gets married exactly one year later and he withdraws

R50 000 to pay for the event. If interest of 10% p.a. compounded quarterly is applicable

for two years and this rate then changes to 9.5% p.a compounded monthly, calculate how
much he will have available when his other daughter gets married after five years

( four years after the first daughter) (8)

Calculate the effective interest rate if the nominal rate is 12% p.a., calculated monthly. (5) [19]
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KHAYELITSHA HIGH SCHOOL 13 September 2013
GRADE 11 MATHEMATICS 70 marks
STANDARDISED TEST 5 1hr 15

GENERAL INSTRUCTIONS
1. This test consists of four questions. Attempt every question.

2. Work neatly and show all your working

3. An approved non — programmable calculator may be used. Where necessary, please
give your answers rounded off correct to TWO decimal places, unless other instructions
are given.

4. You are given the following formulae:

2
VHemisphere i § nr

3
= 2
VCylinder = 7mrch

7 2
TSAHemisphere = 3nr

TSApyramia = Area of the base + Area of all triangles
Veyramia = é(Area of base) X h

TSACylinder = 27TT2 + 27‘[Th
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Question 1

1.1
Given a circle with centre 0 on the left. R is the mid-point
0 Of a chord PQ. Required to prove that OR is perpendicular
T To PQ. (6)
| |
o} | R [ Q
B
1.2 AB and CD are two chords of the circle
C
with centre 0. OE | CD, AF = FB.
OE =4cm, OF = 3cm and AB = 8cm. T -
Calculate the length of CD. (6)
Q
1.3 D A
R

P, Q, R and S are points on the circumference of the circle with centre 0.
SOQ and PTR are straight lines. PO //SR and angle OPR = 249,

Determine with reasons:
1.3.1 Angle R, (2) 1.3.2 AngleR, (2) 1.3.3 Angle 0, (2)

1.3.4 AngleP, (2) 1.3.5 Angle S (2) 1.3.6 Angle Q, (2) /24/
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Question 2

2.1 Given circle centre 0. D, C and B are points at the circumference.

Prove that angle CBT = Angle BDC. (6)

2.2 PQRis atangent at Q ST//QW.
Angle WQR = 30° and angle TSW =70°.
Calculate the size of the following:
2.2.1AngleV (2) 2.2.2 Angle Q; (6)
2.2.3 Angle Ty (2) 2.2.4 Angle W, (2) /18/

Question 3

3.1

0 is the centre of the circle and BC = CD.
Express the following in termsof x.

3.1.1 Angle B, (2) 3.1.2 AngleBCD (3) 3.1.3 AngleA (4)/9/

79



Question 4

4.1 Use the figure on the right to determine

4.1.1 Volume of Pyramid and Prism (5) s ' \
Lol Cvoske
4.1.2 Total surface area of the above figure (5) : m\,‘.i / ]
6/ s Al S
o
4.2 In the diagram on the right, calculate
/d-\
7 \
4.2.1 The volume of hemisphere and cylinder (5) s )
g |
4.2.2 The total surface area of the diagram (4)./19/ ; ll -
|
L
"
. §
r=24
REMEMBER ‘
2
Vhemisphere = 3 ford chiinder= ﬂrzh
1
Vcone= 3 nr2h TSAhemisphere = 3nr?
TSAqinder = 2mr? + 27rh TSA Yeone= Tr? + 778
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Time: 1 hour

LANGA HIGH SCHOOL

Grade 11 Mathematics TEST 1

April 2014

Instructions:

1.

vk wnN

This question paper consists of 3 questions and is 2 pages long.

Answer all the questions on lined paper. Answers must be written in blue or black ink.

It is in your best interest to work neatly and show all working out.
A scientific (non-programmable and non-graphical) calculator may be used.
Where necessary round all answers off to 2 decimal places.

Question 1

In the diagram below, L(-5; -2), M(-1; -6) and K(5; 4) are the vertices of AKLM in a Cartesian plane.

N K(5;4)
Determine: y
1.1 N, the midpoint of MK
< ~ >
1.2 the gradient of LM
L(-5;-2)
1.3 the length of LM
(leave the answer in
simplest surd form)
1.4 equation of the LM M(-1;-6) v
1.5 the equation of the line parallel to
LM passing through N.
1.6 the inclination of LM
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Question 2

In the diagram below, A(4 ; 3), B (2;7),C(-2; 5) and D (0 ; 1) are four points in a Cartesian plane.

/\y B(2;7) 2.1 Show that CA=BD

C(-2;5) 2.2 Show that the coordinates of M,
the midpoint of BD, are (1 ; 4)
A(4;3)
2.3 Prove that AM L BD

D(0;1) X 24 Prove that A, M and C are collinear
< >
N/ 2.5 State, giving a reason, which type of
quadrilateral ABCD is.
Question 3
3. Solve for x, rounded off to two decimal places where applicable:

3.1 5x24+9x—-2=0

3.2 7 —5x = x?

3.3 x? —6 < —5x
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