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ABSTRACT

The poor performance in mathematics of learnerscimols in Namibia, especially in the
grades where learners sit for the national exanongt has been a concern of everybody.
Since independence, the Ministry of Education illatmration with several donor agencies
has been aware of the poor performance in mathesnatithe country. Several international
and local studies have been made in an effort ¢atify the problems that are hindering

learners’ performance in mathematics in Namibia.

The findings of some studies that were conductatiéencountry such as the Southern Africa
Consortium Monitoring Education Quality (2004), theresidential Commission on
Education, Culture and Training (1999), and the hdatatics and Science Teachers
Extension Program (2002) revealed that the inadegpeoficiency of primary teachers in

mathematics content could be responsible for learpeor performance in mathematics.

This study, therefore, is aimed at investigating ttmthematical proficiency of lower primary
(LP) teachers in Namibia. The study used threeunsnts to collect data namely, a profile
questionnaire — to collect teachers’ demographita,da proficiency test — to test their
proficiency level of mathematics using the contehtGrade 4 and 5 learners’ mathematics
syllabi and a semi-structured interview schedute get views about their own mathematics
content knowledge, attitudes towards mathematiosedsas problems that hinder effective
teaching and learning of mathematics at LP phake.study was conducted with 30 lower
primary teachers from five primary and combinedosds in the Ohangwena circuit of the

Ohangwena region.

The study found out that: (1) the mathematicaliprency of LP teachers is below the Grade
7 Mathematics content. Most teachers are not ableolve the content of mathematics at
upper primary (UP) phase. (2) LP education is keagivery little support from the Ministry

compared to other phases. (3) There are no worksbofraining courses organised for LP
teachers. They do not receive enough textbooks raaterials, their classrooms are
overcrowded and teachers cannot pay attentiordigidual learners. (4) There is a dire need
for LP Head of Departments (HODs) who are spe@dliat LP; most HODs for LP at



schools are not specialised in this area. Wheromes to views about future content of
mathematics that should be given to LP teachelamibia, respondents recommended that
future LP teachers should have knowledge of matliemap to at least Grade 10 but
preferably up to Grade 12. They do not want todsgricted to LP mathematics, but would
like to have a broader knowledge of mathematicderdn This would make them more

confident in solving their children’s problems irathematics.

Overall, participants recognised the value of madcs and the role that it plays in society.
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CHAPTER ONE

INTRODUCTION AND BACKGROUND TO STUDY

1.1 INTRODUCTION

The aim of this study is to explore the mathematiostent knowledge of selected lower

primary (LP) teachers in Ohangwena region in Naanibi

This chapter provides an introduction to the stadyg explains its relevance. The chapter
begins with the context of study and then givesrtt®mnale for the study. Furthermore, it

defines the research goals and methodology empl&yedlly, the chapter gives an overview

of the study.

1.2 THE CONTEXT OF STUDY

This study is primarily motivated by a concern liEarners’ poor performance in mathematics

at upper primary, junior secondary and senior seagnphases.

After 18 years of independence, Namibia still fackallenges in the provision of quality
teaching to achieve desired outputs in schoolsea@sally in the area of mathematics. The
average performance of learners in mathematicgcedly in the national examinations for
Grades 7, 10 & 12, remains unsatisfactory (NamiMdiaistry of Education [MoE], 2008).

Several studies were conducted in the country testigate the proficiency of teachers and
learners in mathematics. These include the Presadié®ommission on Education, Culture
and Training [PCECT] (Namibia. Ministry of Basic Ezhtion Sport and Culture [MBESC],
1999); the Mathematics Inquiry (Namibia. Mathemstend Science Teachers Extension
Programme [MASTEP], 2002); the Southern Africa Gwtigm and Monitoring Education
Quality [SACMEQ] (Namibia. MBESC, 2001; 2004); anke Basic Education Support
project Il [BES Ill] (Namibia. MoE, 2005; 2006a0Q7).



The Mathematics Inquiry (Namibia. MASTEP, 2002)arstated that the poor performance
of learners in mathematics in Namibia is due totdaehers’ inadequate content knowledge
and skills of mathematics. Hence, it recommendssi@v of the curriculum for Basic
Education Teacher Diploma (BETD) to focus equally subject content knowledge and
pedagogy (Namibia. [MASTEP], 2002).

Further, the Southern and Eastern Africa ConsortiNuanitoring Education Quality

[SACMEQ)] studies rated Namibia below other Southand Eastern African countries in
terms of both teachers’ and learners’ proficientynathematics (Namibia. MBESC, 2001,
2004). The SACMEQ studies have focused on the geoicy level of Grade 6 teachers and

learners in mathematics in the Sub-Sahara Africa.

With an effort to improve learners’ performance nmathematics, certain mathematics
programmes were introduced in the country to addtles content knowledge and skills of
both teachers and learners in mathematics. Thedada the Mathematics and Science
Teachers Extension Programme (Namibia. MASTEP, R00% Namibian Mathematics
Institute [NMI] (Erwee, 2006) and the Basic EducatiSupport Project Il [BES ]
(Namibia. MoE, 2005; 2006a; 2007).

Nevertheless, none of these programmes have addrdss content knowledge and skills of
lower primary teachers. The MASTEP and NMI prograasnmwere focused at junior
secondary teachers, while the BES Il project tegeGrades 1-4 learners in 6 out of 13
regions (Namibia. MoE, 2005; 2006a; 2007).

In my view, | think one of the problems of learriggsor achievement in mathematics lies
with the poor content knowledge of lower primarsidbers and that is why | decided to carry
out this study.

Since MASTEP and NMI programmes did not benefit tathchers in the country, the
Ministry of Education (MoE) through the EducationdaTraining Sector Improvement
Programme (ETSIP) embarked upon a consultancy girajemathematics to improve the
content knowledge and skills of all teachers oftaatatics from Grade 1 to 12 in the country
(Namibia.MoE, 2006d).



1.3 RATIONALE FOR THE STUDY

Before | became an Education Officer for Mathensatin the National Institute for
Educational Development (NIED), a directorate & Ministry of Education, and also before

| registered for an MEd course, | was interested @sacher to do research in the area of
lower primary (LP) education. In particular, | wehto establish the proficiency level of

lower primary teachers in Namibia.

I was and still am very concerned about this bezdusoncur with Burton (1991) that
learners’ future knowledge of mathematics as welheir perception about mathematics lies
with LP teachers. They are the ones who shouldwage learners to study mathematics and

additionally they should inform learners aboutithportance of mathematics in the society.

There are quite a number of things that | have mieskeat LP phase and which | think might

contribute to learners’ poor achievement in mathe&san this country. These include:

» Lack of training — When | was a school teachegltlem found workshops or training

courses organised for LP teachers.

» Teacher-Learner ratio — The imbalance of teachembr ratio between primary and
secondary schools in Namibia also contributes #@rnkrs’ poor achievement in
mathematics. Currently, there are more learnerdgqaaher at primary phase than at
secondary. In my opinion, there supposed to beléarmners per teacher at primary,
especially at LP phase, because these learnesilag early stage of learning and
would require more individual support from teachées provide them with a

“groundwork on which to build future mathematicanging” (Ma, 1999:117).

» Overcrowding of classrooms - Although officiallyettleacher-learner ratio at primary
phase is 1:35, in practice this is not the casass&ls of 50-60 learners can be found,
especially in the rural areas, and this makedfitdit for LP teachers to pay attention

to individual learners.

» Classroom settings — In some rural schools, learnmethe LP phase are taught under

trees or corrugated iron.



Therefore, my aim in carrying out this study atlase was to:

» explore the knowledge of LP teachers in mathematosent;

« find out problems experienced by LP teachers irerpreting the revised LP
mathematics syllabus;

» find out whether or not teachers teaching at LPsphilaave done mathematics at
school;

« find out how often LP teachers attend workshopda@niaining courses, especially
for mathematics;

» establish attitudes of LP teachers towards mathesyand finally

« find out about the admission requirements for sttelenrolling for LP education at

colleges of education where mathematics shouldviing the subjects required.

This research will feed into my work and is venypiontant for policy makers and curriculum
developers, especially to the BETD curriculum depels, as it will provide insight into the
lower primary teachers’ proficiency levels of mattagics. | hope, therefore, that the findings
of this research will be considered during the nepdle of the BETD curriculum reform
process and also hope that the findings will infoseme of the work in drafting a
comprehensive strategic plan for the consultanagjept in mathematics in Namibia
(Namibia. MoE, 2006d).

1.4 THE GOALS OF RESEARCH

The goal of this research was to investigate Iqwienary teachers’ knowledge of

mathematics in selected primary schools in Namibia.

1.5 RESEARCH METHODOLOGY

This research was conducted within the interprgpi@eadigm. According to Cohen, Manion
and Morrison (2000:180), an interpretive paradigiveg the researcher an opportunity to
understand and interpret the world in terms ofaitsors. Three research instruments were
used to collect data and these include:

» A profile questionnaire given to all 30 participant

* A proficiency test consisting of 30 multiple choigeestions, and

* Semi-structured interviews.



The study used both qualitative and quantitatiygragches to analyse and interpret the
findings of the data collected.

1.6 OVERVIEW OF THE STUDY

The thesis is organised into five chapters. Chaptprovides an overview of the thesis. In
this chapter, the background of the study, themale, goals of the study and methodology

employed are discussed. The chapter concludesawitiverview of the whole thesis.

In Chapter 2, | have engaged with literature thealsl with teachers’ knowledge of the

subject matter particularly primary teachers’ knesge of mathematics content.

In Chapter 3, | have outlined the research appr@axchdesign. Aspects dealt with in this
chapter include the selection of the sample, ttegdeof instruments, the research site, the
piloting and refining of instruments. The approagted to analyse and interpret data,

limitations and ethical considerations have beetidieed in detail.

In chapter 4, the data collected through instrusien¢ntioned in Chapter 3 were analysed
and interpreted. The analysis and interpretatidtfimdings were categorised according to the
profile questionnaire, the proficiency test anceimiew schedules where emerging themes

were used to analyse data.

In Chapter 5, a discussion of the findings is pmés# together with recommendations,

implications and avenues for future research.



CHAPTER TWO

LITERATURE REVIEW

2.1. INTRODUCTION

The aim of reviewing the literature is to find oubat has been previously researched to
avoid duplication of studies (Mouton, 2001). Instlwhapter | have engaged with literature
that deals with teachers’ knowledge of the subjeetter, particularly primary teachers’

knowledge of mathematics content.

First, reports of local and international studiesried out in mathematics education in
Namibia are investigated in this chapter. Theskidereports such as the:

* Presidential Commission on Education, Culture amdining (Namibia. MBESC,

1999);

 Mathematics and Science Teachers Extension Progearfitamibia. MASTEP,
2002);

» Southern Africa Consortium and Monitoring Educati@uoality (Namibia. MBESC,
2001; 2004);

» Basic Education Support [BES] project (Namibia. M@B05; 2006a; 2007); and
* Education and Training Sector Improvement Progrania®SIP] (Namibia. MoE,
2006d).

Second, researches carried in the field of teatkaosvledge of subject matter, particularly

knowledge of mathematics content, were examined.

2.2. THE CONTEXT OF EDUCATION SYSTEM IN NAMIBIA

Mathematics in Namibia has been perceived as &uliff(Tjikuua, 2000) and masculine
subject (Cohen, 1994; Namibia. Ministry of Educat@and Culture [MEC], 1993). Before
independence the teaching and learning of mathesnasi in other subjects was entrenched in

a paradigm of ‘Teacher Centred Education’ (TCE) aot learning’ — teaching and learning



of mathematics was done mainly through memorisatidnconcepts and procedures
(Namibia. MEC, 1993; Namibia. MASTEP, 2002). Duritigat time only few teachers,
mostly whites, were qualified to teach mathemadied science subjects in Namibia (Cohen,
1994; Tjikuua, 2000).

After independence, the Government of the Reputfliblamibia (GRN) adopted a reform
policy in education known d¥oward Education for All(Namibia. MEC, 1993)This policy
looked at various issues concerning general educatiNamibia. Among the priorities were
the reform of school curriculum and the introductiof a new teacher-training programme
known as Basic Education Teacher Diploma (BETD)e BETD is earmarked to prepare
teachers of Grades 1 to 10 with professional inisijgbkills and subject knowledge (llukena,
Alberts, Maasdorp and Lynd, 2000; Namibia. MoE, @3®006c).

The ‘Toward Education for All'requires learners to be self-reliant — to ident#yalyse and
solve problems on their own. With regard to teadurcation, the policy expects teachers to
develop new visions, new understandings and newrgonents (Namibia. MEC, 1993). It
also requires teachers to be proficient in thebjetts and to respond actively to new
situations. Above all, the policy expects teacherscommit to a paradigm of ‘Learner
Centred Education’ (LCE) (Namibia. MEC, 1993; Squiaz& van Graan, 1999) whereby

teaching and learning take place through understgrahd own construction of knowledge.

The world view of mathematics in Namibia as in otheuntries has changed significantly
from being a subject for those gifted in mathensat a subject for all learners (Namibia.
MEC, 1993; Tjikuua, 2000; Namibia. MASTEP, 2002).

‘Toward Education for All'makes provision for compulsory mathematics up tadé 10
(Namibia. MEC, 1993) so that by the end of Gradewtlich is an exit level, all learners
should achieve the basic proficiency (knowledge skitls) in mathematics required for the

job market.

Despite reform in teacher-training programmes asttbal curriculum, there are still many
challenges facing mathematics education in Namilfigre is a remarkably low achievement

of learners in mathematics as measured by thensteéxaminations of Grades 7, 10 & 12



(Namibia. MBESC, 1999; MASTEP, 2002). FurthermokASTEP (2002) and PCECT

(Namibia. MBESC, 1999) reports revealed that Naamlieachers have a limited knowledge
of mathematics content, especially those teachindower and upper primary phases.
Similarly, the SACMEQ | & Il reports (Namibia. MBES 2001; 2004) revealed a lack of
mathematical proficiency among Grade 6 teacherdearders in Namibia compared to other

Southern African countries.

In my experience and according to the MASTEP (20@ort and the BETD Broad
Curricular for both Pre-service and In-service pamgme (Namibia. MoE, 2006c; 2006d),
the BETD Pre-service and In-service training pragrees focus more on pedagogical
knowledge than on the subject matter knowledge.MASTEP (2002) report has discovered
that although lower primary teachers have to tealtlsubjects including mathematics at
lower primary phase, the lower primary curriculuincelleges of education does not count
mathematics as an entry or pass requirement. Tiser® specific mathematics content
designated for lower primary teachers at collegesdoication in Namibia. This is of great
concern because it is important that mathematashiers should be proficient in mathematics
content (Kilpatrick, Swafford & Findell, 2001).

In the next section, | discuss why it is importdat lower primary teachers to have

knowledge of mathematics content.

2.3. IMPORTANCE OF LOWER PRIMARY TEACHERS' CONTENT
KNOWLEDGE OF MATHEMATICS

Lower primary teachers have an important role &y jph the teaching and learning process of
mathematics in schools. As the first teachers gaga learners with mathematics in schools,
they are expected to do a number of things to entuat learners are fully prepared to
manage with existing and future knowledge of mat&ra. They must develop the learners’
foundation in mathematics through a proper selacdad utilisation of content. Driscoll
(2007) regards primary teachers as the front lihanathematics because of their huge
responsibility of preparing students, parents, woslkand future teachers across the world for
the secondary grades, colleges, as well as foeathat require increasingly demanding

levels of mathematical skill and thinking.



Lower primary teachers need to inform learners wiathematics is so important, why they
need to study mathematics and what role mathemplégs in the society. Learners should
have a clear understanding of the role of mathemat society. By so doing, learners will
develop an interest and love of mathematics. Bu(l®91) cited that learners’ interest and
future knowledge of mathematics begins with theirlye exposure to and contact with
mathematics as a subject at early grades. In addibriscoll (2007) claims that primary
teachers must be well equipped with a firm knowéed§ mathematics to be able to explain
the content of mathematics in many different waysetirners. This would enable them to

create learners’ strong foundation in mathematics.

My argument in this particular research study @&t tteachers can only teach their subjects
confidently and proficiently if they have enougmtent knowledge. Cruickshank, Bainer and
Metcalf (1995) argue that teachers with an extengmwowledge of subject matter become

more confident about using varied ways to commuaiti@eir subjects effectively to learners.

However, although this study focused on testingdtsetent knowledge of teachers through
the writing of the proficiency test, content knodde is not the only determining factor in the

achievement of learners. There are still many atbetributing factors — see section 2.5.

In a study that was carried out by the Commonwedissachusetts Department of
Education [CMDE] in USA, Driscoll (2007) learnedathonly 10% or less of the adult
population in USA is skilful in mathematics and vaupe able to assist their children in
mathematical activities. As a result, the CMDE canpewith a proposal to improve the
standard of elementary/primary teachers’ knowleafg@athematics content (Driscoll, 2007).
This proposal later turned into a policy that gsi@ééementary teacher-training institutions in
the CMDE on the standard of mathematics contentired to train primary teachers for the
22" century (ibid). The CMDE policy expects primaryatbers to have knowledge of
mathematics up to at least grade 8 with the folhgngontents and their weightings:

v" number concepts (45%),

v functions and algebra (25%),

v’ geometry and measurements (20%) and

v

statistics and probability (10%)
(Driscoll, 2007).



This would enable them to understand and explaithemaatical activities in multiple and

logical ways to students.

In the next section | explore different types obwihedge required for teaching mathematics.

2.4. TEACHERS' KNOWLEDGE OF SUBJECT MATTER

According to Banner and Cannon (1997), a teachlenswledge is fundamental to all
instructions. A teacher should possess adequatgl&dge of the subject matter to be able to
apply its content in various contexts. Aubrey (198aims that knowledgeable teachers can
easily link their subject content to the outsidelddy giving real life examples applicable to
the learners’ immediate environment. Teachers céy lze effective in doing this with good
content knowledge in their subjects. In additioryi€kshank et al. (1995) claim that teaching
with understanding enables learners to apply etelgt what has been taught in the class.
Learners enjoy and develop a love for the subjetita teacher has enough knowledge to
teach the subject effectively and enthusiastically.

In the same vein Ma (1999) claims that in ordemptomote conceptual learning and to
enhance learning capacity in mathematics classroorathematics teachers should establish
both the conceptual and procedural knowledge ofhemaatics. This will enable them to
develop proficiency in teaching mathematics (Kitjzht et al., 2001) and to manage changes
or reforms in the mathematics curriculum (Ball, larski & Mewborn, 2001; Namibia.
MoE, 2006d).

Cooper and Mcintyre (1996) echo similar sentimdmgsclaiming that good pedagogical
content knowledge enables teachers “to understdrad Wwmeans to teach a particular topic
as well as knowledge of the principles and techesoeequired to do so” (ibid:12). “Teachers
must understand mathematics in ways that allow thenexplain and unpack ideas ..."
(Kilpatrick et al., 2001:37) to enable them to b&th “a secure personal understanding of
the structure and principles of what they are teagh(Haylock, 2006: ix); and “to locate
every piece of knowledge and its relation to prasi&nowledge in the whole mathematical
system” (Ma, 1999:115).

10



2.5. TYPES OF SUBJECT MATTER KNOWLEDGE

Brown and Borko (1992); Cruickshank et al. (199own (2003); Hill, Schilling and Ball
(2004); and Hill, Rowan and Ball (2005) identifigdree crucial knowledge categories
required for teaching a particular subject contdmdt is, thesubject content knowledgee

pedagogical content knowledge ahe curriculum knowledge.

Subject content knowledgefers to how much knowledge of the subject matteracher has;
and how such knowledge is organised in the teaghmimd (Hill et al., 2004; 2005). This
simply means that for a teacher to be consideramvladgeable in a particular subject

content that knowledge must be well organised &bknhim to transfer it to learners.

Cruickshank et al. (1995) argue that the more ahaknows his/her subject matter, the
more confidence he/she will have in teaching thatigular subject thus making it more

understandable and enjoyable to learners. Fornrostaa teacher who understands the
structure of mathematics is more likely to sequen@hematics lessons in a structural
manner that will seem sensible to learners. A teaelith an extensive knowledge of subject
matter would stimulate learners’ interest of théjeat by helping them to see what the
subject entails, how its knowledge is being discesteand used, and how it relates to other
subjects and the students’ own prior knowledged(iii995:8). So, teachers with extensive
knowledge of subject matter tend to be confidemtualsleveloping their own teaching aids

instead of relying on resources such as textbooks.

In addition to subject content knowledge, teacléss neegedagogical content knowledge -
that is, knowledge of teaching a particular congdfectively (Shulman, as cited in Hill et al.,
2004; 2005). This type of knowledge does not newsdgsdepend on the subject matter

knowledge.

I concur with Hill et al. (2004) and Hill et al. @25) that pedagogical content knowledge is
independent from subject content knowledge becameeone might have extensive
knowledge of mathematics content but lack knowleolgeaching; while on the other hand,
someone with little content knowledge might teachthmmatics effectively. But, it is an

advantage to have extensive knowledge of subjettemso that you can be confident about

adapting the content to suit learners of diffemitities.
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According to Hill et al. (2004) and Brown (2003edagogical content knowledg@xpects
teachers to have extensive knowledge of using warteaching techniques, which depends
on factors such as: the type of learners in thesclahow capable they are; the class size —
how big the class is; and the availability of resas such as textbooks and other teaching
resources. If you are teaching a class of 40 legrrfer example and there are only 20
textbooks for mathematics, it would be more appaterto divide learners into pairs so that

two learners can share one book.

Pedagogical content knowledgdso refers to teachers’ knowledge of the communito
establish parents’ views about mathematics anch¢owage them to assist their children in
solving their homework. Parents need to be educatedbe informed about the importance

of mathematics and the role it plays in society.

In addition to the two above-mentioned types ofidealge, that isubject content knowledge
and pedagogical content knowledge¢he teacher also needs knowledge of shdbject
curriculum (Hill et al., 2004; 2005)Curriculum knowledgeefers to knowledge of the
arrangement of topics within a school year progeantt over time, as well as the ways to use
curriculum resources, such as textbooks, to orgamistudy program for students (Hill et al.
(2005:376). This type of knowledge has to do withcher’s familiarity with the content of
the subject in the syllabi as well as in the temtboThe teacher needs to have adequate
knowledge of the subject matter to know, for examplow topics are spread and relate to
each other in different grades — e.g. the relatipmnbetween topics such &seasuresand

Mensurationacross the various grades.

Apart from the three crucial types of knowledgeniifeed above, Cruickshank et al. (1995)

extend the number of types of knowledge requireddaching to seven, to include:

* general pedagogical knowledgehat is knowledge of classroom techniques and
strategies. This type of knowledge includes tedshdmowledge of classroom
organisation — how to arrange chairs according gecific topic to be presented,
knowledge of selecting an appropriate teaching otetitcording to learners’ ability and
potential, the type of lesson to be presented phasiy other general considerations

required for effective teaching.
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* knowledge of learners and their characteristieghis includes teacher’'s knowledge of
learners’ weak and strong points.

* knowledge of educational contexts i.e. knowledge of school board politics and
community; and

» knowledge of educational ends, purposes and vatesmong the additional four types
of knowledge. These have to do with a teacher'sikedge of the aims, rationale and

goals of education.

I concur with Shulman (as cited in Hill et al., 20®005) that the three main types of
knowledge (i.esubject content knowledge, pedagogical content ledge and curriculum
knowledgg are crucial for effective teaching of a particidabject. However my argument is
that it does not make sense if the teacher has lkdge of teaching (i.epedagogical
knowledgg and knowledge of curriculum but lacks knowleddesuobject contentSubject
content knowledgén my view is the prime knowledge required by gvézacher before
pedagogicalandcurriculum knowledgelf a teacher lacks knowledge of subject content n
matter how good is he at pedagogical and curricutmamwledge he will likely experience
problems with the current changes in the subjecttesd and he will not be confident,

especially in contextualising the subject conterguit learners’ immediate environments.

| agree with Ball (as cited in Brown & Borko, 199%)ho argues that subject content
knowledge is characterised by procedures that ticpkar person uses to solve problems in
that particular subject. This means, for someonédoregarded as knowledgeable in a
particular subject, that particular person is expe@t¢o have knowledge of subject content as

well as knowledge of teaching methods for thatipaldr subject.

In the next sections | concentrate on specific Hedge required for teaching mathematics

and to investigate the impact of teachers’ knowdedqg learners’ achievement.
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2.6. TEACHERS' KNOWLEDGE OF MATHEMATICS

Mathematics teachers need a deep understandingnamdedge of the mathematics they are
teaching to enable them to facilitate effectiveréay and development of skills to learners.
Teachers with adequate content knowledge of mattiesrere confident in making decisions
such as how to organise and direct students’ wehlat questions to ask students at different
levels of expertise, and how to support studenthowmi taking over the process of thinking
for them (Brown & Borko, 1992). It is therefore iompant for teachers of mathematics to
upgrade their knowledge and skills of teaching raathtics to enable them to meet the
challenges of today’s mathematics. However as t¥achf mathematics we must also be
prepared to learn from our students and colleagaed to engage in professional

development and self-reflection (ibid).

In summary, teachers of mathematics should havejuate and well-organised content
knowledge of mathematics to enable to teach itcéffely to learners. In addition to subject
mastery/content knowledge, teachers should havelkdge of teaching mathematics as well
as knowledge of curriculum — to know how the conhtehmathematics spreads or grows
from grade to grade and how topics link together. &ample, before teaching the concept
of “Division” learners need first to know how to itiply numbers together because division
is a reverse of multiplication. To learn a new apicyou always have to refer to what you

have already assimilated or learnt.

In addition, teachers should have background kndgdeof learners to ascertain their strong
and weak points, as well as knowledge of the conityuin which they are living.
Community involvement plays a vital role in thedk&g/learning process. Teachers need to
engage critically with parents to educate them alio&i importance of mathematics and the
role that mathematics plays in the society. It idyowhen parents have noticed the
importance of mathematics that they can encoutagje ¢hildren to study mathematics very
hard (Hill et al., 2004).
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2.7. TEACHING FOR MATHEMATICAL PROFICIENCY

Kilpatrick, Swafford and Findell (2001) used thencept of ‘mathematical proficiencyto
examine and describe the types of mathematical laume required for teaching. According
to Kilpatrick et al. (2001:369), “proficiency in dehing is related to effectiveness:
consistently helping learners to learn worthwhilatnematical content”. It enables teachers
to work effectively with a wide variety of learngirom different environments and across a
range of mathematical content. Kilpatrick et akttier claim that teachers need to have a
clear vision of the goals of instruction and whabfigiency means for a particular
mathematical content they are teaching (ibid, 2B84). In essence, this simply means that
teachers need to have knowledge of mathematicewbfdr the grades they are teaching to

enable them to teach it proficiently.

Kilpatrick et al. (2001) extend the idea of Cruiclsk et al. (1995) to come up with what
they termed as théive strands’of proficient teaching in mathematics. They udsese five
concepts to describe different types of knowledggquired for teaching mathematics.
According to them, the five strands of proficiee&thing in mathematics anenderstanding
core knowledge, instructional routines, strategiompetence, adaptive reasoning and

productive disposition.

a) Understanding Core Knowledge

According to Kilpatrick, et al. (2001), a teacheush have the conceptual understanding of
the core knowledge required in the practice of hewr mathematics. This includes
knowledge of integrated mathematics, knowledge athematical concepts integrated in
other subjects, connections between topics, knayeled using different teaching strategies
for effective teaching and learning (i.e. pedagabiknowledge) and knowledge of how
students’ mathematical understanding develops t-ithenowledge of theories of teaching

and learning.

In relation to what Cruickshank et al. (1995) antheos have identified, this type of
knowledge involves subject content knowledge, pedagl content knowledge as well as
curriculum knowledge. In addition, the teacher rsetml be acquainted with knowledge of
teaching and learning theories of mathematics sagtbehaviourist view of learning,

constructivist view of learning and social constivist and situated learning.
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b) Instructional Routines

This refers to classroom management routines sadiow to get a class started each day;
procedures for correcting and collecting homewdnkutd also be considered. Teachers
should develop skills to interact and communicaith \earners, for example, knowledge of
how to respond to learners who give wrong or miseored answers during instructional
practices. They should know how to deal with stasléimat lack critical prerequisite skills for
the day’s lesson (Kilpatrick et al., 2001:382). le@ample the behaviourist view of learning
believes that learning follows a logical sequenue that if a learner happens to miss or skip
out one concept then it is difficult for him to cltup unless he restarts from the beginning
(Copeland, 1984). It is therefore important forcteers to be acquainted with theories of

teaching and learning for proper instructional pcas.

c) Strategic Competence

Strategic competence has to do with teachers’ ibesisin planning instruction,
implementing those plans and interacting with stisleFor example, teachers should figure
out what to teach, how to teach it, when to tedelmd how to adapt the teaching and learning

material to suit the target group of learners.

Through conceptual understanding, teachers shoetddel what content of mathematics
learners are supposed to learn; how best theyeea that content and how best learners can
learn it; what learners already understand or doumalerstand, what activities to give to
learners, etc (Kilpatrick et al., 2001:382).

d) Adaptive Reasoning

Adaptive reasoning has to do with teachers’ retisaof teaching practices by analysing

what difficulties students have encountered infggy a particular topic; what students have
learned; how students respond to particular reptaens, questions, and activities, and the
like (Kilpatrick, et al., 2001:383).
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e) Productive Disposition

Productive disposition requires teachers to realis make sense of the connection between
mathematics, their understanding of children’skimg and their teaching practices. Teachers
should also be capable of learning about mathemailmout learners’ mathematical thinking
as well as their own practice by analysing whatsgoe in their classes (Kilpatrick et al.,
2001:384).

Instead of focusing only on the teacher and whatdes as a source of teaching and learning,
Kilpatrick et al. (2001) regard the teaching andrténg of mathematics as the product of
interactions betweethe teacherthe student@andthe mathematic$ibid:313). These three

components form part of the instructional trian@legure 2.1).

Figure: 2.1. The Instructional Triangle:Instruction as the interaction among teachers,
students and mathematics, in contexts

Teachel

Contexts / \

Student< <+“—— » Mathematics

Students

SOURCE: Adapted from Cohen and Ball, 1999, 2000, in paessited irKilpatrick et al.,
2001:314)
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Figure 2.1 above shows the interaction betweendheher (who plays the central role) and
students, teacher and mathematics, students aritematics as well as interaction between
students themselves. But all three main componéehéd, is the teacher, the student, and
mathematics, depend upon a social dimension orcdméext into which the teaching and

learning of mathematics takes place. A contextregresent many things such as the:

v school environment — whether the school has adegaaburces,

v/ community involvement in school activities — whetlparents encourage children to
study mathematics and also assist them with tlogirdwork

v' curriculum — whether the teacher understands theicalum he is using and if

curriculum content is worthwhile or not, etc.

The development of learners’ conceptual understandif mathematical concepts and
procedures that would even enable them to leam &ach other would require mathematics
teachers with adequate knowledge of mathematiceenbas well as knowledge of teaching

the content of mathematics to students.

2.7.1. The Knowledge Base for Teaching Mathematics

According to Kilpatrick et al. (2001), the threeucial knowledge areas required for teaching
school mathematics akmowledge of mathematics, knowledge of studemtiknowledge of

instructional practicegibid:370) (Figure 2.1)

i) Knowledge of Mathematics

Knowledge of mathematics includes knowledge of miaidtical facts, concepts, procedures,
and the relationship among them; knowledge of tlagsathat mathematical ideas can be
represented; and knowledge of mathematics as glifis; in particular, how mathematical
knowledge is processed, the nature of discourseatmematics, and the norms and standards
of evidence that guide argument and proof (Kilg&tet al., 2001:370-371).

In the same conceptual line Hill et al. (2005) defmathematical knowledge required for

teaching as the knowledge required to carry outathik of teaching mathematics. Examples

of mathematical knowledge required for teachindude knowledge of:
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explaining terms and concepts to students,
interpreting students’ statements of particularasp

using representations accurately in the classraoiah,

AN NN

providing students with examples of mathematicalcepts, algorithms, or proofs.

(Hill et al., 2005:373)

i) Knowledge of Students and How they Learn

This refers to general and specific knowledge ofhm@atics expected from the teacher. For
the former, the teacher is expected to know howouarideas develop in children over time
while the latter expect teachers to have knowleafgdetermining where in a developmental
trajectory a child might be. The teacher is alspeexed to be familiar with common
difficulties that students have with certain mathéoal concepts and procedures, as well as
knowledge about learning and about the sorts oteapces, designs and approaches that

influence students’ thinking and learning (Kilpekriet al., 2001:371).

In my view, this type of knowledge requires math&osateachers to be familiar with theories
of learning such as behaviourism, constructivisrogiad constructivism and situated

cognition/learning.

iii) Knowledge of Instructional Practices

This type of knowledge requires teachers to deval&powledge of curriculum, knowledge
of tasks and tools for teaching important mathecahtideas, knowledge of how to design
and manage classroom discourse and knowledge afsroam norms that support

development of mathematical proficiency (Kilpatriekal., 2001: 372).

2.8. TEACHERS' KNOWLEDGE OF MATHEMATICS AND ITS IMPACT O N
STUDENT LEARNING

A large number of studies have been carried ounvestigate the relationship between
teachers’ knowledge of mathematics and studennilegr Although a large number of
studies have been carried out in this area, Fenmemdranke (1992); Aubrey (1997); Hill
and Ball (2004) and Hill et al. (2005) argued trestearchers had given little evidence on the

direct relationship between teachers’ knowledgmathematics and student learning.
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Among the studies that have attempted to investighé relationship between teachers’
knowledge of mathematics and student learning, astgr out by Fennema and Franke
(1992), is the National Longitudinal Study of Mathatical Abilities (NLSMA) carried out
by the School of Mathematics Study Group in 1978e NLSMA used the number of
mathematics courses taken by teachers and codelam with student learning; however no
important relationships were found in this studgrifrema & Franke, 1992). The same study
was repeated by Eisenberg in 1977 and still got dhme results (ibid). According to
Fennema and Franke (1992), these studies, insfeatfempting to measure what teachers
knew about mathematics or to determine accuratety mathematics content covered in
various courses completed, defined teachers’ kridge@eas the number of university-level
mathematics courses successfully completed (ib8):14nd these were just proxy measures
for knowledge as “little evidence was presenteduabow teacher knowledge was integrated
or whether a relationship existed between univesiurses taken and classroom teaching”
(ibid:148).

In addition, other studies have used standardiests to measure teachers’ knowledge of
mathematics. However, they too have failed to “raeasthe complexity of teacher
knowledge or the relationship between the formathematics that teachers knew and what
they taught” (ibid:148).

In opposition to the NSLMA studies, a group of ealimnal scholars such as Ball (1990);
Shulman (1986); Wilson, Shulman, and Richert (1988)cited in Hill & Ball, 2004; Hill et

al., 2005) argued that teachers’ knowledge of nma#iies is not only characterised by
factors such as the number of courses taken, degvbtined, or scores obtained in

standardised tests but goes beyond that.

After several attempts by various researchersvesiigate the direct link between teachers’
knowledge of mathematics and student learning wieistled up in failure, Fennema and
Franke (1992) proposed a model for future researcteachers’ knowledge of mathematics

(Figure 2.2). According to them:

Researching in teacher knowledge means more thaestigating the number of
mathematics courses teachers have taken or theduad knowledge of mathematics
they possess. Knowledge of mathematics teachirigdes knowledge of pedagogy,
as well as understanding the underlying procesghef mathematical concepts,
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knowing the relationship between different aspettmathematical knowledge, being
able to interpret that knowledge for teaching, kmgvand understanding students’
thinking, and being able to assess student knowléal@ssess instructional decisions.

(Fennema & Franke, 1992:161).

Figure 2.2: A Model for Research on Teachers’ Knaudge of Mathematics

BELIEFS

¢

Knowledge of Pedagogical
mathematics knowledge

Context specific
knowledge

|

Knowledge of
learners’ cognitions in
mathematics

Source:Adapted from Fennema & Franke, 1992:162-163

According to the model of Fennema and Franke (199ure 2.2 above, there are certain
issues that need to be taken into account whenangdsag teachers’ knowledge of
mathematics. These include issues sudtnasvledge of mathematieshow is the conceptual
understating of the teacher in mathematics? Hows tieecarry out procedures and also solve
problems in mathematics during instruction (Fenné&nfaanke, 1992:162)7?

The other issue that has to be taken into accauatsb thepedagogical knowledgef the
teacher which has to do with teacher’'s knowledgprotedures, e.g. effective strategies for
planning, classroom routines, behaviour managertemtitniques, classroom organisational
procedures, and motivational techniques (ibid).
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The third issue is theeachers’ knowledge of learners’ cognition in matiagics— the teacher
should establish how students think and learn aoa this occurs within the specific

mathematics content (ibid).

Finally, the context or situation into which knowafge of instruction can be transformed to
learners depends on the concepts or beliefs helthéyeacher about mathematics, what
learners have known and what they have to leard)(ibherefore, according to Fennema and
Franke (1992), teachers’ knowledge of mathematar:net be separated from his beliefs
about mathematics - meaning that teachers’ batiefisribute immensely to their knowledge

of subject matter and also to their teaching pecacti

| concur with Fennema and Franke (1992); Hill aradl B004); and Hill et al. (2005) when
they argued that a teachers’ knowledge of mathesainot only determined by the number
of courses he or she has taken or scores obtainedthe standardised test. But there are
many factors that contribute to learners’ good @orerformance in mathematics as pointed
out by Brown and Borko (1992); Cruickshank et 4995); Brown (2003); and Hill et al.
(2004; 2005) in section 2.5.

However, a teacher who successfully passed mangsesun mathematics content would
likely be confident about interpreting the mathensasyllabi for the grades he teaches and

could easily adapt the instructions and teachintgrias to suit learners of different abilities.

Yes, | agree with what is indicated in the modefuitire research in teacher knowledge of
mathematics as proposed by Fennema and Franke)(12@2he fact remains that to conduct
a study that would consider all issues as indicatettliis model would require a huge study
that would make use of a variety of methods sucfi)adassroom observation — to observe
all the strands of proficient teaching mathemasisspointed out by Kilpatrick et al.(2001);

(if) standardised/ diagnostic test — to ascertaathers’ content knowledge of mathematics;
(i) perhaps an interview might also be necessargstablish what factors promote or limit
effective teaching and learning, (iv) a questiormanight also be employed to collect

information relating to teachers concepts/ bel@fsut mathematics, and many more.

| feel, however, that a study of this nature wopitdbably require someone to cover a wide

range of samples to be able to get comprehensieeinall areas as indicated or proposed in
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the model. This would also give an opportunity generalise findings into an overall
conclusion because what | have established fromptegious studies such as Grossman
(1990); Reinhardt and Smith (1985); Ball (1990)rIBn et al. (1992) (as cited in Hill et al.,
2005) was that most studies that have been cortlirctilis field were case studies and the

lack of generalisation was a main concern of tresearch.

As for my study | have only concentrated on onesaspf determining teachers’ knowledge
of mathematics through an achievement test to ksttathe proficiency of lower primary

teachers in mathematics content in Namibia. Andcofirse, teachers with extensive
knowledge of mathematics are expected to outperfotimers; these are teachers that we

expect to properly lay the foundation of learnarsnathematics at lower primary phase.

Apart from giving teachers the proficiency teshave also made use of a questionnaire to
establish profiles of individual teachers in ordedink these to their level of mathematics
knowledge. In addition to the profile questionnditeve also used the interview to establish

teachers’ beliefs about mathematics, mathematichieg and mathematics knowledge.

2.9. CONCLUSION

In this chapter, | have firstly looked at the cotitef education system in Namibia from the
colonial period up to the present, particularlymathematics education. Secondly, | explored
studies about the importance of lower primary tea€hcontent knowledge of mathematics.
Thirdly, | looked at different types of subject neatknowledge required for teaching; and
finally, | investigated studies conducted in theldiof teachers’ knowledge of subject matter
to establish if there is a direct link or relatibips between teachers’ knowledge of

mathematics and student learning.

Since most studies that were carried out in tlekslfivere case studies, there was surprisingly
little evidence gained from them regarding the direelationship between teachers’
knowledge of mathematics and student learning;thece was no room for generalisation of
findings from these studies (Hill and Ball, 2004ll gt al., 2005).

Due to the inability to find concrete evidence dme trelationship between teachers’

knowledge of subject matter and student learniegynEma and Franke (1992) came up with
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an interesting idea to advise future research esudn teachers’ knowledge of mathematics.
These include teachers’ knowledge of mathematiedagogical knowledge, knowledge of

learners’ cognition in mathematics, beliefs as wslcontext specific knowledge.

Literature has indicated the need for teachers etopiwficient in teaching mathematics.
Proficiency in teaching is defined as relatingeftectiveness- consistently helping learners
to learn worthwhile mathematical content; aretsatility — being able to work effectively
with a wide variety of learners in different envirnents and across a range of mathematical
content (Kilpatrick et al., 2001).

Finally, my investigation into the literature edisbhed that content knowledge, pedagogical
knowledge and curriculum knowledge are the threrial cognitions required for teaching
any subject matter proficiently. However, the foaisthis study was on teachers’ content

knowledge of mathematics.

In the next chapter | discuss the research desigmeethodology employed in this study.
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CHAPTER THREE

RESEARCH DESIGN AND METHODOLOGY

3.1 INTRODUCTION

This chapter documents the research design anddwdgy followed in the study. It begins
with the description of the goals of the reseatbl, choice of paradigm and the research
methods employed in the study. It then describes¢kearch instruments used in the study,
the sample design and sampling techniques, theodélesction and fieldwork practices, the

data capturing process and editing, and the proesdised in the data analysis.

Consideration is also given to issues related liditsaand reliability as well as ethics, which
are crucial features of the research. Finally, ¢thapter concludes by briefly stating the

limitations of the present research.

3.2 RESEARCH GOAL

This study sets out to explore mathematics corkiemiviedge of selected lower primary (LP)
teachers in Namibia. This is primarily motivateddygoncern of learners’ poor performance
in mathematics at upper primary, junior seconday senior secondary phases. The study is
conducted in primary and combined schools withia @hangwena region in the northern

part of Namibia.

3.3 THE CHOSEN PARADIGM

The study was conducted within an interpretive gigma. According to Cohen et al. (2000),
an interpretive paradigm gives the researcher g@ortynity to understand and interpret the
world in terms of its actors. It also enables tbgearcher “to understand and interpret daily
occurrences and social structures as well as thenimg people give to the phenomena”
(Kawana, 2007:24). According to Hodgskiss (200, goal of the interpretive paradigm is

to “reach an understanding of some phenomenongimat yet well understood” (ibid:38).
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This paradigm is suitable as a framework for mydgthecause | am interested in knowing
and understanding as well as interpreting LP teathe

- level of mathematics content knowledge and skills;

- perceptions of individual knowledge of mathematics;

« understanding of the revised LP mathematics syHaimw they interpret it; and

- attitudes towards mathematics as a subject.

3.4 RESEARCH METHODS

This is a case study located in an interpretiveagigm. According to Panton (as cited in
Kawana, 2007), “a case study enables the researcigather comprehensive, systematic and
in-depth information about each case of interebiti(25). This is exactly what | would like
to achieve in my investigation. By making use ofeat and semi-structured interviews, |
wanted to be able to determine LP teachers’ cordeoiviedge of mathematics and get their

views about their own mathematics content knowledge

The study used a combination of qualitative andhtjtaive approaches to collect data. De
Vos, Strydom, Fouche and Delport (2005) call thiset of study a “mixed-method” study,
because it requires the researcher to use muttiptaods of data collection and analysis. The
gualitative approach uses the semi-structuredvigterto collect data while the quantitative
approach uses descriptive statistics to quantify @escribe the data collected through the

proficiency test.

Qualitative and quantitative data analysis appreadre discussed in more detail in section

3.9 that deals with the data analysis procedures.

In the next section, | will describe the researdiruments used in the study.
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3.5 RESEARCH DESIGN INSTRUMENTS

The study used three instruments i.e. a profilesgioenaire, a proficiency test and semi-
structured interviews. Actual copies of the insteums are appended (Appendices E, F and
H).

These three instruments enabled me to triangutadevalidate the findings of the study. In
this case, the data collected through the profilestjonnaire and interview schedule was
used to triangulate the findings with the profidgntest in order to make informed
interpretations. Cohen et al. (2000) and De Voale{2005) describe triangulation as the
method of using more than one instrument to coliath by using both qualitative and
quantitative approaches. According to Cohen e{2800), triangular techniques enable the
researcher to “map out, or explain more fully, thehness and complexity of human

behaviour by studying it from more than one staoish (ibid:112).

Moreover, Hitchcock and Hughes (1995) describectireept of “triangulation” as

helping the researcher to establish the validitsheffindings by cross-referencing, for
example different perspectives obtained from déifersources, or by identifying
different ways the phenomena are being perceived

(ibid:323).

Campbell and Fiske (as cited in Cohen et al., 2000he other hand, describe triangulation
as “a powerful way of demonstrating concurrentdigyfi particularly in qualitative research”
(ibid:112). Similarly, Padgett (as cited in De Ves al., 2005) describes triangulation in
qualitative research as the “convergence of meltiptrspectives that can provide greater
confidence that what is being targeted is beinguately captured” (ibid:361). In addition,
Jick (as cited in (De Vos et al., 2005) claims thiaingulation “allows researchers to be more
confident of their results” (ibid:362).

3.5.1 The Profile Questionnaire

| developed a questionnaire to collect teachersiagraphic information (Appendix E). This
enabled me to create a profile of each participatiie study. The profile questionnaire was

structured as follows:

« Personal particulars: e.g. respondent’s code, sex and age category.
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« School particulars: e.g. school name, grade teaching, cluster, ciemdtregion.
| also looked at issues such as the current grateatparticular teacher was teaching,
number of years teaching in the current grade, murabyears teaching at LP as well
as number of years teaching at other phases.

« Qualifications: Here | concentrated on issues such as teacheed’ déwnathematics
content knowledge, i.e. — the level a particulacter achieved in mathematics, the
highest grade passed and when it was passed, listdhateaching and non-teaching
gualifications.

3.5.2 The Proficiency Test

| developed a 30 question multiple-choice test sseas LP teachers’ proficiency in
mathematics (Appendix F). This test was adapteah filee BES III instruments for assessing
the proficiency level of Grade 4 learners in mathgos content in Namibia (Namibia. MoE,
2005; 2006a; 2007).

As the BES Ill tests assessed only mathematicenbnip to Grade 4 level, | included tasks

that also assessed Grade 5 level.

Although it is a multiple-choice test, the instrurhevas developed in such a way that there

was empty space left in each question for teadbesbow their workings.

Because the aim of this instrument is to assesteaéhers’ proficiency level in mathematics
content, it was in my interest to construct tesing that would test teachers’ mathematical
proficiency at different cognitive levels. In thtsise, | used the framework assessment of
Bloom’s Taxonomy of Cognitive Domain (Bloom et als cited in Keeves, 1990; Mason &
Bramble, 1997; Chipeta, 1997) to set up test itefritsfferent levels of difficulty (Table 3.1).

According to Mason and Bramble (1997), Bloom’s taxmy is classified into a hierarchy of
six categories or levels which range from simpledmplex; each category is more complex
and abstract than the previous category (Table 3Hg six levels of Bloom’s taxonomy of
cognitive domains as classified by Keeves (1990sdm and Bramble (1997) and Chipeta
(1997)are:knowledge, comprehension, application, analysistr®sis and evaluatiofTable
3.1).
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Table 3.1:Bloom’s Cognitive Domain of the Taxonomy of Edioca Objectives classified by
Keeves (1990), Mason and Bramble (1997) and Chifi€a7)

LEVEL

DESCRIPTION

L1 - Knowledge

This is the lowest (first) level of learning outcesnin the cognitive domain
which has to do with remembering of previous ledrmmterial.

It involves the recall of wide range of materiatprh specific facts tg
complete theories, but all that is required is bheging to mind of the
appropriate information (Chipeta, 1997:246).

L2 — Comprehension

According to Chipeta (1997), learning outcomeshéd tevel go one ste
beyond remembering of material, that is, levelt hals to do with the ability
to grasp the meaning of material being taught. iay be demonstrated by
translating material from one form to another érgm words to numbers,
by interpreting material, explaining or summarisirand by estimating
future trends or predicting consequences or effects

O

Keeves (1990) subdivides comprehension into thrgelevels, namely
‘translation’ - ability to translate information from one forro tnother;
‘interpretation’ - this requires someone to go beyond recognishey| t
separate parts of a communication and to see édions among the parts;
and ‘extrapolation’ — that requires the receiver of communication ¢o| g
beyond the “literal communication itself and makeferences about
consequences or perceptibility to extend the tiimgedsions, the sample or
the topic” (Keeves, 1990:345).

U7

L3 - Application

This is the third level of cognitive domain whickfers to the ability to use
learned materials in new and concrete situatiomép@@a, 1997). According
to Chipeta (1997), this level may include applicatof judgement such gs
rules, methods, concepts, principles, laws, andribge. The “learning
outcomes at this level require higher level of ustinding than the one
required by comprehension” (ibid:246).

L4 - Analysis

Analysis has to do with the “ability to break dowraterial into its integra
parts, so that its organisational structure mayubéerstood” (Chipeta,
1997:246).

This may include the identification of the partsabysis of the relationship
between parts, and recognition of the organisatipniaciples involved.
Learning outcomes here represent a higher intebéctlevel than
comprehension and application because they reguirenderstanding of
both the content and then structural form of thetema (Chipeta,
1997:246).

n

L5 — Synthesis

This level has to with the “ability to put partgther to form a new whole/
(Chipeta, 1997).

This may involve the production of a uniqgue comneation such as theme
or speech, a plan of operations, research proposal set of abstragt
relations like a scheme for classifying informatidrearning outcomes in
this area stress creative behaviours, with majgrtersis on the formulatiop
of new patterns or structures (Chipeta, 1997:246).

L6 - Evaluation

This level is “concerned with the ability to judtiee value of material such
as a statement, novel, poem, research report, orean purpose” (Chipetd,
1997).

The judgements are to be based on definite crit€hiase may be internal
criteria, organisational, or external criteria ¢tiner specific criteria given to
the student. Learning outcomes in this area areelsigin the cognitive
hierarchy because they contain elements of alh@fother categories, plus
conscious value judgements based on clearly defiritatia (Chipeta,
1997:246).
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In this study, | concentrated only on the firstethirlevels of Bloom’s Taxonomy of
Assessment Domains i.e. knowledge, comprehensidnagplication (Table 3.2). This is
because | wanted to find out if teachers would bée ao: (1) recall the content of
mathematics previously learned (Chipeta, 1997)tré)slate information from one form to
another — i.e. to interpret and extrapolate (Keeu&90), and (3) apply rules, methods,

concepts, principles, laws, and theories (Chige8y7) when answering test items.

Before constructing items/questions for the preficy test, | used the ‘Table of Test
Specification’ (Appendix G) to determine the numbéitems/questions to be set from each
syllabus topic and to make sure that all topic&nade 4 and 5 mathematics syllabi were
fully covered by the instrument. Consideration wasen to ensure that each topic was fairly
represented in the instrument according to the amolucontent covered by the topic in the
syllabus.

In summary, the following contents were assessethenProficiency test of LP teachers:

Number concept, Measurement, Time, Geometry, Daalmg and Problem solving (Table

3.2). For detailed information about the specifapit and subtopics assessed in the
Proficiency test see Appendix G.

Table 3.2Contents Assessed in the Proficiency Test andltbeels of Difficulty

BLOOM’S TAXONOMY ASSESSMENT DOMAINS
CONTENT AREA LEVEL 1 LEVEL 2 . LE\./EL.S TOTAL %

(Knowledge) (Comprehension) (Application)

No of questions No of questions No of questions

Number Concept 5 4 2 11 37%
Measurement 1 1 1 3 10%
Time 1 1 2 4 13%
Money 1 1 0 2 7%
Geometry 2 1 0 3 10%
Data Handling 2 0 3 10%
Problem Solving 1 2 4 13%
Total # of questions 13 10 7 30 1009
Total percentages 43.3% 33.3% 23.3% 100%

Table 3.2 describes the design of the proficielsy tising the ‘Table of Test Specification’
(Appendix G). Teachers were assessed in seven rtomaeas, i.e. number concept,

measurement, time, money, geometry, data handlidgoeoblem solving. In total there were
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30 questions in the proficiency test. More questiarere taken from the number concept as
represented by 37% in the table. When it comegeodifficulty level of questions, a large
number of questions were taken from Level 1 (irowdedge) that contributed 43.3% of the
total number of questions in the instrument. Thicoraf Level 1 to Level 2 to Level 3
guestions is given by 13:10:7. This implies thattal of 13 questions were taken from Level

1, 10 questions from Level 2 and 7 questions frawel 3.

3.5.3 Semi-Structured Interviews

The interview is the predominant mode of data ctlb® in case studies and qualitative
research (De Vos et al., 2005; Fraenkel & Wall€96). According to Cohen et al. (2000),
“interviews enable participants — be they interaesvor interviewees — to discuss their
interpretations of the world in which they live,dato express how they regard situations from

their own point of view” (ibid:267).

In most case studies and qualitative researchryvietgs are used to triangulate the findings
obtained from different sources of data (Cohenlet2800). According to Hitchcock and
Hughes (1995) triangulation helps the researchestablish the validity of the findings by
cross-referencing different perspectives obtaimednfdifferent sources, or by identifying
different ways the phenomena are being perceiviedeSny concern for this study is to use
multiple methods to cross-reference the findingsaioled from different sources and to
validate the findings of the research, | decideddostruct semi-structured interviews as the

third instrument for this study (Appendix H).

In this case, | used a semi-structured interviewtriangulate the outcome with the
proficiency test. According to Hitchcock and Hugli&895), the semi-structured interview is
the most favoured instrument of educational reseasc This is because “it allows depth to
be achieved by providing the opportunity on thet péithe interviewer to probe and expand
the respondent’s responses” (ibid:154). Therefdrés most appropriate to conduct semi-
structured interviews toward the end of a studigathan at the beginning, as they tend to
shape responses to the researcher’s perceptidrothings are (Fraenkel & Wallen, 1996).
On the other hand, Kawana (2007) claims that sémétsired interviews “allow respondents
to talk freely about their experiences and feelingthout the researcher losing track”
(ibid:29).
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In the interview dialogue | would be able to expland understand, for example, why certain

questions in the proficiency test were poorly armsde

The interview schedule was divided into two groopdive questions each. The first group
consisted of general questions while the secondpgamnsisted of test specific questions.

The general questions included things such as:

« LP teachers’ perception of their own mathematics¥adge;

+ their perception of knowledge of mathematics regphiior future LP teachers;

« any support received from school, circuit, regiett,, that strengthens their teaching
of mathematics;

« their views on problems that can hinder effectiwaching and learning of
mathematics at LP;

- if there are some topics that they do not undedsiiathe LP mathematics syllabus;

« their participation in workshops — how often doytlagtend workshops;

The test specific questions asked issues arounavtitien test itself to establish teachers’

perception of the test and the challenges theydfacanswering the test.

The interviews were recorded on tape, with perraissof all interviewees, and then

transcribed.

3.6 THE SAMPLE
This section describes the sample and the critsea in the choice of the sample.
3.6.1 Research Site and Sample Design

Before deciding on the research site and sampéedfiny study, | took into consideration
factors such as expense, time and accessibilityithenost cases prevent researchers from
gaining information from the whole population (Cahet al., 2000). | purposely selected to
conduct my research study in primary and combimbddals within the Ohangwena circuit in
the Ohangwena region — see the map of Namibia, Agipd. According to Cohen et al.
(2000), purposive sampling enables researchersitd bp the sample that is satisfactory to

their needs. Moreover, Fraenkel and Wallen (199@festhat in purposive sampling,
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“researchers do not simply study whoever is avilabut use their judgement to select a
sample that they believe, based on prior infornrmatiwill provide the data they need”
(ibid:101).

I chose Ohangwena circuit because | know the looaif schools and most of them are close
to my hometown. | would thus not incur excessiwetling expenses during my fieldwork.
The other reason why | chose this site is thatvehitaught in the Ohangwena circuit for many
years and know most of teachers there. Thereforead confident that they would not

hesitate to participate fully in my research.

3.6.2 Sampling Size and Sampling Techniques

Before deciding on the sample size | consulted upesrisor who advised me to involve 30

lower primary (LP) teachers in my study and intevwiapproximately five of them.

Five (5) schools were then identified and lettexguesting authorisation were written to the
Director of Education, Inspector of Education adlwas Principals of identified schools in

the Ohangwena region (Appendix A and C).

The sample size was determined from the numbectadds identified. Since 5 schools were
identified, then on average 6 teachers were tat@an £ach school. Participants who sat for
the interviews were selected according to theifgoerance in the proficiency test. | selected

two participants with the best results, one inrthddle and two with poor results.

3.7 DATA COLLECTION PROCESS AND FIELDWORK PRACTICE

This section explains procedures followed in thelgtto collect data. It gives details of the
data collection process, including gaining accesstite participants, data collection

techniques and procedures used.

The fieldwork was completed in one week from 2—6eJA008. The order in which data was

collected was as follows:
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+ At each school, participants were gathered togethierone point and given
information regarding, amongst others, the purpdssudy and procedures followed
in data collection. This was followed by the contigle of consent forms (Appendix

D) and the profile questionnaires (Appendix E).

+ To preserve anonymity and protect the participaitehtity, each participant was
given a unique number that was used throughoutsthey (see teachers’ codes in
Chapter 4, Figure 4.15). This number was used an dbver page of each
document/instrument given to them, e.g. the confem, profile questionnaire and

the proficiency test.

After the completion of the consent forms and peofjuestionnaires, participants were given
the proficiency test to write. The test was admeérsd after learners had gone home.
Teachers were requested to use their classroomstéothe test. The ideal plan was that all
30 participants had to complete the consent fonsfile questionnaires and proficiency

tests before the five participants were selectdzbtmterviewed.

Even though this was the ideal plan, | could ngilygt during the actual data collection
process. The one week period that | took for tledWork was insufficient. | initially
interviewed the participants with the highest amdst scores, and subsequently those with
the middle score.

3.8 DATA CAPTURING AND DATA EDITING

This section discusses the procedures used inragagpthe data. Here | am going to describe
the whole process of data collection starting fraitoting, refining of instruments and data

collection for the main study.

3.8.1 Stage 1: The Pilot Study

De Vos et al., (2005) claim that:

In order to undertake scientific research on aifipgmroblem, the researcher should

have thorough background knowledge about it. That ptudy is one way in which

the prospective researcher can orientate himséfetroject he has in mind.
(ibid:205)
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Piloting is an effective way of ensuring relevanemlidity and reliability of designed
instruments (De Vos et al., 2005; Fraenkel & WalE906).

The two instruments that were piloted in this stuahe the proficiency test and semi-
structured interviews. The proficiency test waoteitl twice while the interview schedule

was only piloted once.

i) The Pilot Study 1

The first pilot was based on the proficiency tesd & was done with three participants. Two
of them are my brothers while the third one is raysin with a Grade 12 certificate. The aim
of piloting the proficiency test to the non-targebup was to check for the language used and
accuracy of test items to make sure that all gperds interpret the test items in the same
way (Mouton, 2001). This is one way of testing Yalidity and reliability of the test items.

After refining the first pilot | gave the test toyneolleague who is an Education Officer for
Lower Primary at NIED to find out if the test iterase appropriate and relevant to lower

primary teachers and if the test items were dewala an appropriate level of difficulty.

ii) The Pilot Study 2

After receiving feedback from my colleague, | deddo send the instrument to my friend
who was doing a Masters degree in Education in {ato proof read and answer all the

questions. After receiving comments from her, lided to pilot the test for the second time.

The second pilot study involved both the proficiemest and the interview schedule; it was
done with LP teachers from one school in the naanity. These teachers each represented a
particular grade at lower primary phase - thabre teacher for grade 1, 2, 3 & 4. After the

test, | purposely selected the grade 1 and 4 teaéiwethe interview.

The interview schedule was based on the proficigasyy The aim of this interview was to
help me to establish an understanding of LP teathmoficiency level of mathematics
knowledge through probing and also by cross-ref@ngndifferent perspectives obtained
from the proficiency test, or by identifying diffart ways that LP teachers perceive the

written test or perceive their knowledge of matheosaHitchcock & Hughes, 1995).
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During the pilot study, the interview schedule dstes] of 22 questions seeking demographic

information and test-specific information.

3.8.2 Refining the Instruments after the Pilot Study
i) Refining the Proficiency Test
The following changes were made to the proficietesy after the two pilot studies:

« The instrument name was changed froBiaggnostic testto aProficiency test;

« On the cover page, the National Coat of Arms of Némwas replaced with Rhodes
University Crest;

« The duration of the test was changed from 1 hourhtour 30 minutes to give them
more time for answering;

+ Instructions were modified to make it compulsory fieachers to show their
workings;

« A consistent colour was shaded to a bar graph éstipn 11;

« The language was simplified to the level of LP tesas;

+ The content was lowered to Grade 4 and 5 learmaeghematics syllabus. Some
guestions that seemed to be not from the gradesd45alearners’ mathematics
syllabus were replaced with the appropriate onefficOit questions were also
removed. For example, a question on the calculadiothe volumeof cuboid was

replaced with the one that requires them to caleutzeareaof a rectangle.

« Confusing diagrams that were interpreted diffeseity different participants were
replaced with appropriate ones. For example, duting first pilot study all
participants confusedarallelogramwith arhombus In this case, the diagram of the

parallelogram was replaced with a diagram kite.

i) Refining the Interview Schedule

Initially, I had only planned to use two instrumein this study - that is, the proficiency test
and semi-structured interviews. The third instratmevhich is the profile questionnaire,

emerged after the pilot study. This was not piloted
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After the second pilot study | realised that | dpeeiot of time interviewing the participants. |
decided to minimise the interview schedule by ¢ngat questionnaire that would collect
demographic information of all participants in gtady. But before doing that | informed my
supervisor who then granted me the permission tosdo | then transferred all the
demographic related information from the intervisehedule to the profile questionnaire.
Therefore, the profile questionnaire enabled meestablish a personal profile of each

participant in the study.

3.8.3 Lessons Learnt from the Pilot Study

Pilot studies helped me to identify issues thatrekinitially to be unclear to respondents or
not well articulated. When you develop an instrutveis unlikely that you anticipate all the
mistakes such as grammatical errors, flow of infmiion and inconsistencies, etc. But all
these can be identified once you give an instruni@rsomebody else for critical comment
before it is piloted (Fraenkel & Wallen, 1996).

Piloting enhances validity and reliability of theewtloped instruments. It helps the
researchers to refine their instruments and becomee confident of their validity and
reliability. According to Gay (1992), validity refe to the extent to which a test measures
what it is supposed to measure. Reliability refersonsistency in achieving the same results

when the instrument is applied on different ocaasi(Cohen, et al., 2000).

3.8.4 Stage 2: The Main Study

During the main study, no further modifications wenade to the instruments; everything

went according to plan, except for the samplingpdure and administration of interviews.

Although [ initially planned to visit 15 schoolsg@dether, | found myself visiting only five of
them. This is because at almost every school tedsiall LP teachers wished to participate.
This gave an average of six teachers per schottigee4.2.1, Table 4.1). Teachers were very

enthusiastic about the research and everybody wanteartake in the study.

Even though | was supposed to select interviewigiaints according to their performance in
the proficiency test, | decided not to do that aogenbecause | was uncomfortable with the

ethical implications. | felt that voluntary pargeition, anonymity and confidentiality of
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participants were no longer protected. | felt trtdom sampling of the five interviewees
would be more appropriate. | informed participahtst the selection of interview participants
would be done randomly after the test. The reasonding that was to protect their identity
as | had promised. No one should notice that teakheas selected for the interview because
he was the highest score or lowest score in théicmnocy test. | therefore concur with
Fraenkel and Wallen (1996) when they claimed that:

It is a fundamental responsibility of every resbarcto do all in his or her power to
ensure that participants in a research study amgeqted from physical or
psychological harm, discomfort, or danger that mage due to research procedures.

(Fraenkel & Wallen, 1996:39)

3.9 DATA ANALYSIS

This section discusses the rationale behind mysefeof data analysis procedures as well as

the actual procedures.

According to Fraenkel and Wallen (1996), data asialin qualitative research deals with the
synthesising of information obtained from varioosiEes into a coherent description of what
the researcher has observed or otherwise discavitred/olves “organising”, “accounting
for”, and “explaining the data” (Hitchcock and Hugh 1995:139; Cohen et al., 2000:147). In
essence, data analysis helps the researcher toseake of data “in terms of the participants’
definitions of the situation, noting patterns, tlesmncategories and regularities” (Cohen et al.,
2000:147). It therefore helps the research to maway from “a description olvhat isthe

case to an explanation whythat is the case” (Hitchcock and Hughes, 1995:139).

3.9.1 Data Analysis Procedures

The order in which the data was analysed is agvisi
« First, the data was analysed according to theumstnts used — starting with the
profile questionnaire, the proficiency test and nthending with the interview

schedule.
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« Second, | analysed the data collected by crossemredang through different sources to
establish an understanding of the phenomena. $ncdse, the data collected through
the profile questionnaire and interview schedules waed to triangulate with the

outcome of the proficiency test.

i) Analysis of the Profile Questionnaire

The data collected through the profile questiorsaias analysed using both quantitative and
gualitative approaches. The Quantitative data ammalgpproach made use of descriptive
statistics - using measures of central tendencyfraggiency distribution tables and/or charts
to organise and interpret data. The qualitativea datalysis format made use of “domain

[T LTS

analysis” — that is, identifying units and groupithgm into “domains”, “groups”, “patterns”,

“themes” and “coherent sets to form domains” (Coéteal., 2000:149).

The profile questionnaire was analysed accordingh® following identified themes or

domains. These themes are explained in more deitilapter 4 as well.

- Distribution of participants by sex, age group, @shand cluster;
« Distribution of participants by grade and yearst@aching
« Distribution of participants by qualifications

« Distribution of participants by areas of specialisea

i) Analysis of the Proficiency Test

The analysis of the proficiency test followed thrsler. This will also be explained in more
detail in chapter 4.

+ Analysis by individual/group

« Analysis by age category

« Analysis by teaching experience

« Analysis by mathematical knowledge

« Analysis by qualification

+ Analysis by specialisation

« Analysis by questions

39



iii) Analysis of the Interview Schedule

The analysis of interview schedules followed thiéofeing themes. This will be explained in
more detail in chapter 4.

« Their own views of mathematical knowledge and coemog/proficiency

« The way they have been assigned to the currenitegga¢maths)

« Their views of upgrading their own mathematical\kiezige

« Their perceptions of the test

3.10 VALIDITY AND RELIABILITY

Fraenkel and Wallen (1996:153) define validity asrefers to the “appropriateness”,
“meaningfulness” and “usefulness of the specifieliences researchers make based on the
data they collect”. Cohen et al. (2000) on theeothand, regard validity as the basic and
fundamental key to effective research in both thmlitative and quantitative research.
According to them, in qualitative research, vajidg concerned with issues such as “honesty,
depth, richness and scope of the data achievedpaheipants approached, the extent of
triangulation and the disinterestedness or objiggtof the researcher”; while in quantitative
research it is related to issues such as “carefuipting, appropriate instrumentation and

appropriate statistical treatments of the datat(iB000:105).

In this study the validity of my findings was supigal by the following factors:

a) The choice of instruments:

| used three instruments to collect, analyse atedpret the findings of the data. This made it
possible for me to triangulate the findings of ded#lected from different sources and make

appropriate inferences.

b) The design and content of instruments:

The proficiency test had covered enough contentsoreay different cognitive levels of
understanding. During the construction of the pieficy test, | used the three fundamental
factors of Gay (1992) and Mason and Bramble (198 #etermine the validity of the test.

These were content validity, construct validityd gmedictive validity.
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¢ Content validity

According to Gay (1992:156), content validity refeto the “degree to which the test
measures an intended content area” and “requitbsiteon validity and sampling validity”.

| think the content of the proficiency test wasidaénough because it covered all the
themes/topics in the Grade 4 and 5 mathematicalsyftbr learners and had enough sampling

items measuring different cognitive levels of ursti@nding,

¢ Construct validity

Construct validity refers to the “degree to whictieat measures an intended hypothetical
construct” (Gay, 1992: 156). This study did not adeypothesis, but it was prompted by the
findings of the reports of MASTEP (Namibia. MASTERQ02) and PCECT (Namibia.
MBESC, 1999) that lower primary teachers in Namil@ak the content knowledge of

mathematics.

Although this was a multiple-choice test, it allaveachers to show their workings before

choosing the correct answer, but not just to ticktbe correct answer.

¢ Predictive validity

Predictive validity refers to the “degree to whighest can predict how well an individual
will do in a future situation” Gay (1992:159). Inig case, the predictive validity of the study
will give a clear picture of how the test resultdl \e if taken in a bigger sample. According
to Gay (1992), “if a test is to be used for pradict then it is important to compare the
description of the manner in which it was validateith the situation in which it is to be
used” (ibid:159). In essence, if teachers are gregular training in the content areas tested
during the study, then we could probably expedhgrovement in their teaching.

c) The choice of participants:

Although this was a case study, | think the samyds appropriate enough to cater for both
internal and external validity. In this case, thecome of this study could give directions to
future research regarding teachers’ knowledge ahemaatics, particularly LP teachers in

Namibia.
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A sample of 30 teachers was appropriate for thiglystso that | could apply different

approaches to data analysis using both qualitaticequantitative approaches.

Although more females were represented in the stidy males (Chapter 4, section 4.2.1),
this was not through bias of the researcher, bstaue to the fact that more female teachers

were found teaching at lower primary.

iv) The piloting of instruments:

The designed instruments were piloted: for exarnttpdeproficiency test was piloted twice to
check, amongst others, the language, relevandeeatdntent and accuracy of the test items.
The development of the profile questionnaire matigdssible to cross-reference, for
example, teachers’ marks obtained from the testdcbe compared with their level of

mathematics knowledge indicated in the proficietas].

According to Gay (1992:161), reliability refers ‘toustworthiness” — that is the “degree to
which a test consistently measures whatever it oreas This means that if the same test
could be administered to the same group, thenedyligxpectation is that the same results
would be achieved. Mason and Bramble (1997) ande@a@t al. (2000) on the other hand,

defined validity as the extent to which an instratm@easures what it supposed to measure.

In this study, the reliability of the proficiencgdt was underlined by the same scores being
obtained from both the pilot study and the actuatly while validity was underlined by
content representation and piloting of the tesaddition, interview questions were validated

by similar responses being obtained from both tlee and actual study.

3.11 ETHICAL RESPONSIBILITIES

Ethics has to do with what is right and what is ng@¢Fraenkel & Wallen, 1996; Cohen et al.
2000). It is the sole responsibility of the reskarcto make sure that participants are fully
protected by not revealing information that leaml®xposure of their identity. According to
Fraenkel and Wallen (1996), the most importantcalhtonsideration of all is that the

researcher should protect participants from angnha(see section 3.8.4 for more details).
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To ensure that ethical practices, which are anngissecomponent of case studies, are

followed in this research, | did the following:

| wrote a joint letter to the Director of Educatiddhangwena region and the Inspector of
Education: Ohangwena circuit (Appendix A) requeastipermission to conduct my
research in selected schools within the Ohangwewaitc In the letter, | indicated my
capacity and responsibility in the MoE, the ratien@r doing this study, the goals of the
research, the target group, the sample size, ssde and criteria used in selecting the

study sample as well as criteria for selectingrinéav participants.

| also indicated the usefulness of the study biyngfdahat the study would make valuable
contributions to the ongoing project of Educatiamd alraining Sector Improvement
Programme (ETSIP) which aims to strengthen the esdinknowledge and skills of

mathematics teachers in the country. | promisedkeep the identity of the clusters,
schools and teachers anonymous. | also invited tiveproofread drafts of the research
report to ensure that details were accurately dszbrand reported. In addition, |
explained the purpose of conducting the reseasuinety, to fulfil the requirements of the
MEd (Mathematics Education) programme | was puguat Rhodes University,

Grahamstown.

After having received an approval letter from thieebBtor (Appendix B), | wrote another
letter to Principals of the 15 identified schoofgppendix C) informing them about the
selection of their schools to partake in the stusdlyopy of the approval letter from the
Director was appended (Appendix B). The contex¢, tationale and the target group

were all mentioned in the letter to give them baokgd information on the study.

In his approval letter, the Director requested mprbvide a copy of my final thesis to be

archived in their library for perusal

Participation in this study was voluntary and teaeshhad to complete the consent forms

(Appendix D) before participating in the study.
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3.12 LIMITATIONS

This was a case study and one cannot extrapokténdings to the whole population of
Namibia. However, the study can guide future redeatudies in the field of teachers’

mathematics knowledge, particularly LP teachers.

The particular focus of this study was on LP teagheontent knowledge of mathematics.
However, there were certain sensitive issues tharged from the data as it was being
collected. These were regarded as confidentialtdinons for this study because | cannot

discuss them.

The other limitation was that | could not visit #ile 15 schools as per the initial plan, due to
the situation developing beyond my control. At astnevery school | visited, all teachers

wanted to partake in the study. This left me withaption but to let them partake. This was
advantageous to me, especially on travelling exggnas | only had to visit five schools

instead of 15.

3.13 CONCLUSION

This chapter began with the statement of the rebeagwals indicating the particular focus of
the study. It then orientated the study in the rprtive paradigm and discussed the
methodology used in this study. The chapter alscudised the approach or methods (i.e.,
qualitative-quantitative) used and research desigtruments (i.e., proficiency test, profile
guestionnaire and interview schedule) employedhénstudy. Validity, reliability and ethical

issues pertaining to the development of instrumeset® also discussed.
Other issues such as research sample, data aofiextd fieldwork practices, data capturing
and data editing as well as approaches to datysasalere also discussed in this chapter.

Insights into some of the limitations were alsosidared.

The next chapter discusses the collection, anagysisinterpretation of the data.
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CHAPTER FOUR

DATA ANALYSIS AND INTERPRETATION OF FINDINGS

4.1 INTRODUCTION

This chapter documents the results of the fieldwdHe analysis of data and interpretation of
findings in this chapter was done according tofti®wing order, as described in detail in
Chapter 3:

» Firstly, | analysed and interpreted the data c@léthrough the profile questionnaire;

» Secondly, | analysed and interpreted the dataatelliethrough the proficiency test; and

» Thirdly, | analysed and interpreted the data co#ldchrough the interview schedule.

The study was framed by the interpretive paradigrartalyse and interpret the findings of
data collectedThe analysis of data in this chapter used bothitgtiae and quantitative
formats to analyse and interpret the findings o tiata collected through the profile
guestionnaire, proficiency test and interview scihedThe quantitative data analysis format
used frequency distribution tables and/or chartéevthe qualitative format generated themes
to analyse and interpret the findings.

The data collected through both the profile questaire and interview schedule were used to

triangulate with the findings of the proficiencyte

4.2  ANALYSIS OF PROFILE QUESTIONNAIRE

This section describes the data collected throbhghptofile questionnaire. The demographic
data collected through the profile questionnaireendustered into themes and interpreted.
The analysis and interpretation of data collectedugh the profile questionnaire were done
according to the following order:

1. Distribution of participants by sex, age group, @shand cluster;

2. Distribution of participants by grade and yearsteéching;
3. Distribution of participants by qualifications;
4

Distribution of participants by areas of specialiga.
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4.2.1 Distribution of Participants by Sex, Age Group, Schol and Cluster

This section presents participants’ data in terfnsea, age category, school as well as the

cluster centres to which their schools belong.

The study involved altogether 30 lower primary (t&jchers, 5 males and 25 females. These
teachers were taken from 5 schools among the 1&okcfrom the Ohangwena circuit that
were contacted and showed interest in partakinghm study. Table 4.1 shows the
pseudonyms of schools which participated in thelystand cluster centres to which they
belong. More schools were taken from cluster cefithan cluster centre 2. In essence,
cluster 1 had more representatives than cluster The average number of teachers
participating in the study per school was 6, witie average number of teachers per cluster
was 15.

Table 4.1Number of Participants Accepted per School

School Name Number of Participants Cluster Centre
Odidiya PS 7 Cluster 1
Ohameva PS 5 Cluster 2
Okapundja PS 6 Cluster 2
Olupandu CS 6 Cluster 1
Omelekeshe CS 6 Cluster 1
Total 30 2
Average 6 15

Participants were categorised into 6 age catedgragps namely, 24-29 years, 30-35 years,
36-41 years, 42-47 years, 48-53 years and 54—68 {Eable 4.2). One third of the total
number of participants, which constituted the mgjoof participants per age group,
belonged to the lowest age group, i.e. 24—-29 y8dmsre was only one participant from the

last age group. The average number of particigagtsige group was 5.

Table 4.2No of Participants per Age-Group

Age Grou 24-29 | 30-35| 36-41 | 42-47 | 48-53 | 54-60 Total | Average
9 P Years | Years | Years | Years | Years | Years 9

Number of

gy 10 3 4 8 4 1
Participants 30 >
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4.2.2 Distribution of Participants by Grade and Years ofTeaching Experience

This section collected teachers’ information regeagydthe grades they were currently

teaching as well as the grades or phases thahtmkyaught previously.

i) Number of Teachers per Grade

Teachers who took part in this study were thosehieg Grades 1 to 4 only (Table 4.3). As
shown in Table 4.3, 8 teachers taught Grade l1atght Grade 2, 8 taught Grade 3 and 3
taught Grade 4. So, Grade 2 had more represergdtige the rest of the grades. The average

number of teachers per grade is 8.

Table 4.3Number of Teachers per Grade

Grade Teaching 1 2 3 4 | Total | Average
Number of Teachers 8 11 8 3 30 8

i) Number of Years Teaching for the Same Grade

Table 4.4 represents the number of years taugihensame grade. The number of years
taught in the same grade ranged from 1 to 18 ydarsssence, this indicates that some
teachers have been teaching the same grade for yeamny. For example, 3 teachers had
taught the same grade for 18 years; while 10 teackich constitute the majority, taught

the same grade for 2 years. The average numberan$ yaught in the same grade is 6.

| started to ask myself whether teachers who hadhtathe same grade for more than 17

years had ever taught other grades at lower primahad just been confined to those grades.

Table 4.4No of Years Teaching at the Same Grade

Total | Average
No of years teaching the samegradel | 2 [ 3|4 |5|7|9]10] 13| 18| 170
No of teachers 2|110|2|3|4|2(1|2| 1| 3| 30

6
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iii) Number of Years Taught at Lower Primary (LP)

Table 4.5 represents the number of years teaclaersaught at lower primary phase. From
the table, the number of years that teachers taaghtP ranges from 2 to 27 years of
teaching. One-sixth (i.e. 5 teachers) of the totamber of participants, which form the

majority, had taught at LP phase for 2 years whikeacher had taught it for 27 years. The

average number of years taught at LP is 9.

Table 4.5No of Years Taught at Lower Primary

Total | Average

:toLgYearSTa“ght 203lal5|7|8|9l10|12|16|17|18| 20|24 27| 269 o

Frequency 5233|3312 1| 1| 1] 2| 1| 1 1 30

iv) Teachers’ Experience of Teaching at Other Phases

Table 4.6 represents LP teachers’ information iggrtheir experience of teaching at other
phases. From the table, three (3) teachers hatittatigre-primary, 14 at upper primary and

4 junior secondary phases. None had taught atrseswondary phase.

Table 4.60ther Phases Taught by the LP Teachers

Phase of Study | Pre-Primary| Upper Primary Junior Secondary  SerdmoS8dary | Total
No of Teachers 3 14 4 0 21

Table 4.6 raised many potential questions. Twengy4@achers in the study indicated having
had experience of teaching at other phases and9o@gichers from the total sample had not
taught at other phases before. | was surprisednamtlered whether these 21 teachers had
undergone training for lower primary education drether they were just transferred from
their previous phases to LP due to reasons onlwkrto them.

However, during an interview with teacher No. 44y@nd 5 (T05), | established that these
two teachers had been transferred from upper pyittmalower primary phase due to certain
reasons, even though they have been teaching ifolJfome time. Below is the interview

conversation with them individually:
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TO4:

To start out, when | scrutinised your ‘profilei@gtionnaire’ | have established
that you have taught for more years at upper pgirfidP) than at lower primary

(LP). And in addition to that, UP is your area pésialisation. But you are now
teaching at LP. Why? What drives you from UP toptase?

Although | have been teaching at UP for mgears, the new teaching structure
does not allow me to teach there anymore becaute dével of my qualification
[NEC] and that is why | end up teaching at lowamary phase. And currently,
I’'m enrolling with BETD In-Service, but specialigirat lower primary.

When | asked TO5 the same question, this is wreatad me:

TO5:
l:
TO5:

When | scrutinised your ‘profile questionnaidehave established that you have
taught for 27 years and only 2 of them have beaahieg at lower primary (LP)
phase. The rest of the 25 years you have beenitgaah upper primary (UP).
What happened? Or why did you shift from UP to Wfere you have been
teaching for many years?

Ooo0! No! I had health problem.
Ok! So, they moved you to lower primary due lie@roblem?
Yes

4.2.3 Distribution of Participants by Qualifications

Under qualifications, | looked at teachers’ levelrmthematics knowledge, level of academic

gualification, years of academic qualifications gmdfessional qualifications.

i) Teachers’ Level of Mathematics Knowledge

Teachers were asked to indicate their highest lef/@hathematical knowledge, that is the

highest grade or level they had achieved in mathiemd able 4.7 shows their responses for

level of mathematics knowledge.

Table 4.7Teachers’ Level of Mathematics Knowledge

Level of Maths
Knowledge

Senior
Secondary,

Junior
Secondary,

Lower
Primary

Upper

Primary Total

Tertiary

Frequency

6 3 8 4 9 30

From Table 4.7, it can be seen that 9 teachersatell that they only did mathematics up to

the end of the primary phase, while the rest hagedo either up to secondary phase or

tertiary level. According to this table, a largenther of teachers have done mathematics at
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tertiary level compared to junior and senior se@oynghhase respectively. Only 9 teachers out
of 30 have indicated done mathematics at primaaseh

ii) Teachers’ Level of Academic Qualification

Teachers were also asked to indicate their highveste passed (Table 4.8). From Table 4.8,

one teacher indicated a Grade 5 pass while théndisated passes in Grade 10 or 12.

Table 4.8Highest Grade Passed

Grade Level Grade 5 Grade 10 Grade 12 Total
Frequency 1 3 26 30

By considering information supplied in Tables 4nd &.8 it might leave us with a reasonably
high expectation of teachers’ performance in tldigiency test.

iii) Years of Academic Qualification

Teachers were also asked to indicate the actuat yeavhich they had achieved their highest
academic qualifications. This information was neeeg to find out how long it had been
since these teachers were in school. This infoonatiould also help me to triangulate with

the results of the proficiency test.

Table 4.9The Actual Years Teachers Passed Highest Grades

< o ™ O N~ (e} ™ Lo (] N~ (2] o — N
Year N~ (<) [e0) (<o) o [e0) (o2} [*2) (o2} [*2) (o2} o o o Total
(o] (e} (e} (@)} (o] (e} (o] (@)} (o] (@)} (o] o o o
i — — — - — - — —l — —l N N N
Frequency| 2 1 2 1 1 3 3 1 6 1 2 4 2 1 30

Table 4.9 represents the distribution of yearstdwthers passed their highest grades.

From the table, the distribution of years rangesnfrl974 to 2002. Some teachers passed
their highest grade as early as 1974, the yeaslb@an. My concern is, do these teachers still
remember after such a long period the content athemaatics taught to them while in
school? In my view, this could only be possiblgeichers participated in some in-service

training programs, e.g. attending workshops or sarsi

In an interview with T04, TO5 and T30, | establidhbat lower primary teachers were indeed

neglected; very little attention was given to theampared to the attention given to upper
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primary, junior and senior secondary teachers. r&hg a clear lack of materials and

textbooks, and no workshops or training courseeweganised for them. At some schools
there were no specialist LP Heads of Departmenttd@ schools where there were HODs for
LP, they were neither specialised at LP nor teagcthere; they were just placed there for the

sake of filling the post, it appears.

When | asked TO4 when last she attended a workshtpining for LP, she replied: “since |

started teaching Grades 3 and 4, | can’t remendént) attended any workshop for LP”.

On the question of whether they had an HOD for t&hool, she told me that they did have,
but the HOD did not teach at LP and she nevertasstsem with their problems, especially

in Mathematics as she had not specialised eithexaithematics or at LP.

This exposed a very big problem in the way thatedBcation was being treated in Namibia.
In my view, more emphasis should be given to LRhess in terms of both continuous

professional and curriculum development. If leasneannot achieve the expected basic
competency while at lower primary then it will béfidult for them to link what they have

learned at lower primary with senior grades.

Therefore, it is very important to continually upde LP teachers with adequate knowledge
of mathematics so that they can teach the samelkdges to the young generation. This was
confirmed by Driscoll (2007) in Chapter 2. The figknowledge of learners in mathematics
depends on LP primary teachers. Therefore, as @ri¢2007) claimed, lower primary
teachers have a huge responsibility to ensure lgminers’ future knowledge and of

mathematics is properly developed.

iv) Professional Qualifications

In this section, | wanted to establish differengey of professionals or teaching qualifications
that the teachers had enrolled in. My focus wasrdoe the number of teachers enrolled
through the Basic Education Teacher Diploma (BETD)is is because | knew that before
independence, the majority of teachers were eithgualified or under-qualified. But after
independence, the majority of them had enrolledufh the BETD Pre- and In-service

training programmes. | wanted to find out whetheré were some LP teachers who were
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still under-qualified and/or unqualified. | also mtad to establish the different types of
courses taken by teachers within different periods.

To obtain the above mentioned information regardeaghers’ professional qualifications, |
used the following themes to categorise their @sifens:

« First teaching qualification- the first teaching qualification obtained by thacher;

« Second teachingualification— the second teaching qualification obtained byt¢laeher;

- Third teaching qualification- the third teaching qualification obtained by teacher; and

- Fourth teaching qualificatior- the fourth teaching qualification obtained bg thacher.

Table 4.10 represents the first, second, third fandh teaching qualifications obtained by
particular teachers. These qualifications are gimean abbreviated form as they are usually
known like that. Very few teachers even know wihase abbreviations stand for (acronyms

and abbreviations are listed on p. xiv).

Table 4.10Teaching Qualifications Obtained by Teachers

1% Qualifications | Fr | 2" Qualifications | Fr | 3 Qualifications | Fr | 4" Qualifications | Fr
BETD 20| ACE 3| ACE 1 BETD 1
ECP 3| BETD 3| BETD

HPEC 1| ECP 1| DEAL

LPTC 1| JTED 1

M+1 1 | PEC 1

NEC 2 | SEC 1

NHEC 1

PTC 1

Total 30 10 4 1

As we can see from Table 4.10, the first qualifmatvas achieved by all 30 teachers, while
second, third and fourth qualifications were onlghiaved by 10, 4 and 1 teacher
respectively.

In the £' qualification column, 20 teachers are BETD holdehile 3 and 2 teachers came to
obtain their BETD qualifications as second anddthjualification respectively. This implies
that at first these teachers had some qualificetiamd as time went by they decided to
upgrade their qualifications through BETD In-seevicaining. In total, 26 out of 30 teachers
have achieved a BETD qualification; presumably rtiggority of them did it through the In-
service training (Table 4.10).
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Apart from the teaching qualifications, five teachamong the total number of 30 teachers
had enrolled through other professional developnoenirses such as secretarial courses,
office administration courses, etc. (Table 4.11).total five teachers had enrolled through

other professional courses.

Table 4.11Non-Teaching Qualifications

Non-Teaching Qualifications Frequency

Computer Skills 1

Diploma in Development Studies & Management

Secretarial Diploma

Certificate in Office Administration

1
1
Certificate in Child-Care and Basic Nutrition 1
1
5

Total

4.2.4 Areas of Specialisation

Teachers were also asked to indicate the areaeofadjsation for their qualifications. Table

4.12 gives the list of subjects in which teachergehspecialised.

Table 4.12 tells us that there were some teachkoswere teaching at lower primary phase
but were not specialised there. This was indicdtgdhe subjects and levels where these
teachers had majored or specialised. For exampésichers had specialised in upper primary

mathematics, 2 in social sciences, 1 in commestibjects Grades 8-10, 1 in languages, etc.

Table 4.12Specialisation of Subjects

1* Specialisation Fr | 2" Specialisation Fr | 3“ Specialisation Fr
Commerce Grade 8-10 1  Education Management 2  Aftieaguages 1
Eng, Math & Religious 1| Environmental Ed ] Langumge 1
Junior Secondary 1| Junior Secondary 1 Lower Primary 2
Languages Grade 5-7 1 Lower Primary

Lower Primary 14

Math + Science Grade 5—7 4

Social Sciences Grade 5-7 %

Upper primary 2

Total 26 8 4
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In my view, this can also impact or affect learhachievement, especially in mathematics,
because they are taught by teachers who are ribt teaned to deal with young children.

And some of these teachers especially those tHatatispecialise in mathematics might have
negative attitudes towards mathematics and/or expar problems of teaching it. Therefore,
in my view, it is important for lower primary lears to be taught by teachers who have

undergone LP training or specialised in primaryheatatics teaching.

4.3 ANALYSIS OF THE PROFICIENCY TEST

This section interprets the outcome of the proficietest in two different formats. | used
both the quantitative and qualitative approach rialyse and interpret the findings of the

proficiency test. These two approaches were ugdedcimangeably.

The combination of qualitative and quantitativeadanalysis approach enables the researcher

to justify the findings of the data collected thgbua process of triangulation.

The analysis of the proficiency test was done @nftilowing order:

1. Analysis of test results by individual participant:analyse test results by individual

participants.
2. Analysis of test results by age category@nalyse test results by age group/category.

3. Analysis of test results by teaching experienceanalyse test results by years of
teaching experience to find out whether there rsetation between teachers’ number

of years of teaching experience and their perforceain the test.

4. Analysis of test results by teachers’ level of mathatical knowledge: analyse test
results by teachers’ level of mathematics knowletdgénd out whether there is a
correlation between teachers’ level of mathemaktimswledge and their performance

in test.

5. Analysis of test results by qualification- analyse test results by teaching
qualifications held by teachers to find out whettesichers with high qualifications

outperform others or vice versa.
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6. Analysis of test results by specialisationanalyse test results by teachers’ areas of
specialisation to find out whether teachers whocgsed in mathematics and

science outperform others or vice versa.

7. Analysis of test results by individual questionsanalysis of test results by individual

guestion, considering the number of correct andngranswers given per question.

4.3.1 Analysis of Test Results by Individual Participant

In this section, the test results were analysedrdory to individual teacher’s performance.

Figure 4.1 represents the graph of individual tee€hscores in the proficiency test.
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From the graph it is clearly seen that TO5 receitrexilowest score in the proficiency test

with 10 marks out 30, while T30 achieved the oudrghest score with 28 marks out 30.

Although the overall performance of teachers apge@ood as seen in the graph (Figure
4.1), this did not impress me because the confahistest was taken from the lower grades
(i.e. Grade 4 and 5 learners’ Mathematics syllabierefore, a better performance than this

was anticipated.
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4.3.2 Analysis of Test Results by Age Category

Here an analysis was done to measure the perfoemainieachers in terms of age. Due to
sensitivity of personal particulars such as agesikted that if they were unwilling, it was not
compulsory for participants to give their actuaéagvhen asked to do so. To overcome that |
decided to come up with a group/category for agera/iparticipants had to indicate the age
group into which their ages fall. Teachers’ agesevaategorised into 6 age categories (Table
4.13).

Table 4.13Comparing Teachers’ Performance by Age Category

Age group 24-29yrs | 30-35yrs 36-41yrs  42-47yrs  48-53yrs  54s60ylotal/Avg
Frequency 10 3 4 8 4 1 30
Average score 21.7 19.3 17 16.9 18.5 28 20.2

From Table 4.13, a third of the teachers belongethé age group of 24-29 years, which
constituted the majority of participants in thedstuAlthough this age group seemed to have
more representatives than others in the study,tdbbshed that teacher's knowledge of
subject matter was not commensurate with his orager No matter how young or old the
teacher was, if he or she had good conceptual stadeting of subject matter, then he could
still perform well regardless of age. This wasvyen by the recipient with the overall
highest score of the proficiency test who scorean28ks out of 30. This top score belonged
to the only teacher in the study in the age grdupe60 years.

4.3.3 Analysis of Test Results by Teaching Experience

Teachers’ experience of teaching was categoristedtimee groups namely: experience of
teaching in the current or same grade, experiefideaghing at lower primary as well as

experience of teaching at other phases (Tables 4.18 and 4.16 respectively).

Table 4.14 represents the average score obtaimedupgber of years taught in the current
grade.

Table 4.14Average Score Obtained per Number of Years Tdaaghe Current Grade

Years Taught for Current Grade | 1 2 3 4 5 7] 9| 10 13 18Total/Avg
Frequency 2| 10| 2 3 4 20 1 20 1 3 30
Average score 20| 21.1| 20, 17.3 203 16 18 18 16 {18 18.5
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From this table, the highest score linked to theiner of years taught in a particular grade
was achieved by 10 teachers who had an average st@f.1 marks out of 30 and who had
only 2 years of teaching experience. This was ¥atid by those teachers with 5, 1 and 3

years of teaching respectively. The total averagépmance for this table was 18.5 marks.

Table 4.15 represents the average score obtainedpeber of years taught at lower

primary.

Table 4.15Average Score Obtained per Number of Years Taatghwwer Primary

vearsTaught | » | 3 | 4| 5| 7| 8| o 10 12 16 1 18 20 p4 Py°@
for LP /Avg
Frequency 5 2 3 3 3 3 1] 2, 11 13 1 2 1 1 1 30
Average score | 22.8| 22.5| 17.3 21.83 20 17|]3 18 (18 8 |16 |14 |16 | 22| 10| 18.7

The highest score for this table was achieved Bather with an average score of 28 marks
out of 30; he had 12 years of teaching experiefiis. was followed by those with 2 years of
teaching experience with an average score of 228sn The total average score for this

table was 18.7 marks.

Table 4.16 indicates the average score obtainedyaber of years taught at other phases.
The highest score for this table was again fromstime teacher with 12 years of teaching
experience followed by 1 teacher with 3 monthsg@/@ars) of teaching at other phases. The

total average score for the table is 18.5 marks.

Table 4.16Average Score Obtained per Number of Years Taugbther phases

Years Taught for

0.25 1 2 3 4 7 9 10 12 13
Other Phases § Total/Avg
Frequency 1 3 2 1 1 2 1 1 1 3 16
Average score 24 17.3 15| 12| 10 17.5 21 2 28 187 18.5

What | established from the three tables above {&bles 4.14, 4.15 and 4.16) is that there
was a marked difference between teachers’ perfacman terms of years of teaching

experience. On average teachers between 0 andal8 geteaching experience performed
better than those with experience of more thanektsy In my view, this is because teachers
with more years of teaching experience might havgdtten some of the concepts they have

learned in school after so many years.
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4.3.4 Analysis of Test Results by Teachers’ Level of Mattmatical Knowledge in
Terms of Latest Grade

Here | wanted to find out whether there is a linktvieen teachers’ knowledge of

mathematics and their performance in the test. eT@l7 represents teachers’ levels of
mathematical knowledge in terms of their latestigral he finding of this table was that there
was correspondence between the teachers’ highedtdé mathematical knowledge and the
test results. In essence, this implied that teachdth a higher level of mathematical

knowledge would consistently obtain highest scanethe test. In this case 9 teachers did
mathematics at tertiary level and they achievedhighest score with an average of 22.7

marks.

Table 4.17Average Score per Level of Mathematical Knowledge

Level of mathematics knowledge| LP UpP JS SS T Total/Avg
Frequency 6 3 8 4 9 30
Average score 16.7 20.3 16.4| 21 22.7 194

4.3.5 Analysis of Test Results by Qualifications

Analysis of test results by qualification lookedsgues such as highest grade passed as well

as the first, second and third qualification achikv

i) Comparison of Test Results by the Highest Grade $eak

Table 4.18 represents the highest grade passe@dmhdrs. There is a slight difference

between the average scores obtained by grade §radd 12 teachers.

Table 4.18Comparing Teachers’ Performance by Highest Gradssed

Highest Grade Passed Grade 5 Grade 10 Grade 12 | Total/Avg
Frequency 1 3 26 30
Average Score 18 15.3 19.8 17.7
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i) Comparison of Test Results by the Qualificationsheved

Although the majority of teachers obtained BETD their first, second and third

qualification, they performed far below other graths enrolled through qualifications that
are regarded lower than BETD such as HPEC, NHECE,AIJED and DEAL (Tables 4.19

and 4.20).

Table 4.19Comparison of Test Results by the Second Quaidicéchieved

2" Qualification ACE | BETD | ECPI| JTED| PEC SEC Total/Avg
Frequency 3 3 1 1 1 1 10
Total score 65 42 18 21 20 14 180
Average score 21.7 14 18 21 20 14

Table 4.20Comparison of Test Results by the Third QualifcaAchieved
39 Qualification ACE BETD DEAL Total
Frequency 1 2 1 4
Average score 21 16 20 19

In my view, although BETD is regarded as the bé&saching qualification for Grades 1-10
teachers in Namibia, it seemed that it preparedhiera with a shallow understanding of
mathematics. This was proven by the outcome optbéciency test in tables 4.19 and 4.20
where the performance of the BETD holders was tnslswed by teachers with other
gualifications that are considered lower than BEDTerms of accreditation by the Namibia

Qualification Authority.

4.3.6 Analysis of Test Results by Areas of Specialisation

In Table 4.21, teachers who had specialised in &fattics and Science or Mathematics and
Languages at upper primary phase performed sligiglger than those who had specialised
at lower primary phase. In my view, this is becatisese teachers were exposed to higher

level of mathematics content compared to thoseisied at lower primary phase.
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Table 4.21Comparison of Test Results by Areas of Specialisat

SPECIALISATION FREQUENCY AVERAGE SCORE
Commerce 8-10 1 19
Languages 5-7 2 18
Lower Primary 16 18.7
Math & Science 5-7 4 22.8
Math & Language 1 28
Social Studies 5-7 2 19
Upper Primary 2 17
Junior Secondary 2 175
Total 30 160
Total Average Score 20

4.3.7 Analysis of Test Results by Individual Questions

In this section, | looked at the performance ofcheas in the proficiency test in terms of
guestions, for example, how many teachers got dheect answer for question 1, etc? By so
doing, | made use of the frequency distributiorl@ab analyse and interpret the result of the
proficiency test. This helped me to establish wlethcertain question was well, moderately

or poorly answered.

The data collected through the interview schedulege triangulated with the results of the

proficiency test to validate my findings and alsartake appropriate inferences.

Due to space constraints of a half thesis, | didr@port on all 30 questions in the proficiency

test. However, | reported on 10 questions baseti@performance of teachers (Table 4.22).

| used the following criteria to select the 10 diess for interpretations: | took 6 questions
that were poorly answered, 2 questions that werdemabely well answered and 2 questions
that were well-answered. The following themes wgenerated and used to report the

findings of the selected questions:
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A: Poorly answered questionsreferred to questions scored below 40%. In taise, | took
questions 7, 8, 9, 16, 27 and 30 (Table 4.22);

B: Moderately well answered questionsreferred to questions that were scored between
50% and 60%. Since there were many questions & dhtegory, | decided to take
guestions 2 and 10; while

C: Well answered questions referred to questions scored 80% and above. Wgsince

there were many questions in this category, | detit take questions 1 and 5.

Table 4.22 represents the number as well as theepge of teachers who obtained the
correct answers to each question. Although theativperformance appeared good, this did
not impress me at all because the test items vedeentfrom the content of Grade 4 and 5
Mathematics syllabi for learners. Therefore, teasheere expected to have performed better
than they have.
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Table 4.22Percentage Scored Per Question

Question No Correct Answer | No of teachers obtainethe correct answers Percentages
1 D 30 100
2 B 16 53
3 A 23 77
4 A 18 60
5 B 29 97
6 D 16 53
7 D 8 27
8 C 9 30
9 C 3 10
10 B 17 57
11 C 25 83
12 D 25 83
13 C 26 87
14 B 26 87
15 D 16 53
16 A 8 27
17 C 23 77
18 C 27 90
19 C 23 77
20 D 18 60
21 C 12 40
22 D 26 87
23 C 23 77
24 D 25 83
25 C 28 93
26 A 14 47
27 B 8 27
28 B 25 83
29 B 26 87
30 A 7 23

Average number or % of teachers 19 64

obtained the correct answers
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The analysis and interpretations of test resuttsareed the same for all 10 selected questions

and was done in the following manner:

¢ Question:- What was the question all about? State the guesixactly as it was stated in

the proficiency test.
¢ Topic / Sub-Topic:- From which topic and sub-topic was question téke

¢ Grade Level:- From which grade is the content of the questaken? Is it taken from

Grade 4 or 5 syllabus?
¢ Letter with the correct answer Which letter carries the correct answer

¢ Level of Difficulty: - Here | used the first three levels of Bloom’sdizomy mentioned
in Chapter 3 Table 3.2 to determine the item dfadlilty.

¢ Expectations: - What was expected from the teachers? How wesg Hupposed to
answer the given question? Were they expectedoi@ sbme workings? How were they

supposed to show or demonstrate their understarding

¢ Analysis of Solution Strategies: How many teachers attempted and/or did not gitem
the guestion? Which distracters were predominaatigsen? How did they choose the
correct answer - was it by chance or through comgalp understanding? Is there
evidence of conceptual understanding and/or procadiuency? Did they demonstrate

their understanding of concepts through showingafks?

A: POORLY ANSWERED QUESTIONS

Questions that were poorly answered in the profyeest included question 7, 8, 9, 16, 27
and 30 (Table 4.22). Below is the analysis andpmétation of findings of the poorly

answered questions:
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¢ QUESTION 7

List all theprime numbers between 0 and 20 Show your workings

1,2,3,5 /7,911, 13, 15,17, 19
1,3,5,7,9, 11,13, 15,17, 19
C 3,57,911,13,15,17,19

os)

D 235 7 11, 17, 19 v

Topic: Number concept

Sub-topic: Types of numbers - Prime numbers
Grade level: Grade 5 syllabus

Letter with the correct answer: D

Level of difficulty: Level 1 — Knowledge

Expectations: No calculation required. Teachers were expectedhawe conceptual
understanding of different types of numbers to &ndb select a letter with the correct
answer.

Analysis of solution strategies:This question was poorly answered and only 29 6w&0o
teachers attempted the question; one teacher tisklect anything. Table 4.23 represents the

teachers’ choices for the correct answer in questio

Table 4.23Teachers’ Choice of Answer to Question 7

Distracters A B D Total
Frequency 9 12 8 29
Percentage 30 40 26.7 96.7

In total, 29 teachers attempted the question.t®erh chose letter A, 12 chose letter B while
8 chose letter D. Although D is the correct answi% of them chose B as the correct

answer.

During the analysis of this question | discoverbdttthe majority of teachers lack the
conceptual understanding of prime numbers. Howelgs, and T26 demonstrated a better
conceptual understanding of prime numbers by gjatire following statements in the

provided working space to supplement their answeng;h were of course correct.
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/\/\//\/\/

T15 T26
“Each of these numbers is divisible Qy “Numbers divided by 1 and itself only
1 and by itself.” without a remainder e.g.= 1 =2

2+2 =17
| T~

However, | do not know what went wrong with T26 &ese even though he had shown good
conceptual knowledge of prime numbers, he chosmagwanswer, i.e. letter A.
TO4 also demonstrated a good conceptual undersigquadinumbers. During our interview,

this is what she explained to me about how sheectiwscorrect answer to question 7:

TO4: Prime numbers are those numbers divisible and itself only. So when |
was checking among the list of given answers [@@sers] | found that these
are odd numbers, these are even numbers, [pohatiting list of distracters] so
then | realised that these are the prime numbers.

¢ QUESTION 8

Show your workings

1
Calculate: 4 —

Nl o ol N

Topic: Number concept

Sub-topic: Operations with fractions
Grade level: Grade 5 syllabus
Letter with the correct answer: C

Level of difficulty: Level 3 — Application
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Expectations: Here teachers were expected to show their workamgisto demonstrate their

understanding of division of common fractions. Thesre expected to demonstrate that, for
example,cL—:}: 4 :<%= 8. This is because division in the concept of fiawdi is the

reverse of multiplication.

Analysis of solution strategies:Although teachers were required to show their wuagki
only some did that. 28 out of 30 teachers attemgtedquestion while two teachers did not

attempt it at all. Table 4.24 represents the teathehoice of the letter with the correct
answer to question 8.

Table 4.24Teachers’ Choice of Answer to Question 8

Distracters A B C D Total
Frequency 14 4 7 3 28
Percentage 46.7 13.3 23.3 10 93.3

Unlike question 7 where the choice was only betwieee distracters here the choice was
between four distracters. 46.7% of teachers choses Ahe letter with the correct answer,
while the correct answer was in letter C.

Below are the workings of some selected teachewsdidhshow their workings:

T15 T26 T30
1 1 1 2
173 T3 11
_1+1 —-]-XE _8
=5 =4 %7 =1
1 I —3
- -t

Teacher No. 26 (T26) and 30 (T30) showed good qunoeé understanding of division of
whole number by fraction, by applying the approgrieules. Although T19 chose letter B
which was incorrect, | think she also had a conedpinderstanding of fractions. This is how

she demonstrated her understanding of dividing @levhumber by a fraction.
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T19
A

=

She drew a rectangular shape and first dividedtdt 4 equal parts before dividing each part

into two. See her workings above.

¢ QUESTION 9

What is the place value of the didiin 25.749 Show your workings
A Ten
B Tenths
C Hundredths v
D Hundred

Topic: Number concept
Sub-topic: Place values

Grade level: Grade 5 syllabus
Letter with the correct answer: C

Level of difficulty: Level 1 — Knowledge

Expectations: The objective of this question was to test teacherswledge of place values
in decimal fractions. Teachers were expected toodsinate their understanding through

showing of workings, were possible.

Analysis of solution strategies:Although this question seems to be very easy, & i@

worst performed question in the proficiency testoaly 3 teachers got the correct answer.
All 30 participants attempted the question. LeBehnas the highest number of scores while
letter D had only one score. The correct answetHis question was letter C. Table 4.25

represents teachers’ choice of answer to question 9
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Table 4.25Teachers’ Choice of Answer to Question 9

Distracters A B C D Total
Frequency 7 19 3 1 30
Percentage 23.3 63.3 10 3.3 100

Among the 30 teachers, only 10% (3 teachers) getcrrect answer to this question.
Although this question seemed to have asked a basjc concept that all teachers are
expected to know, in my view, it seems that thesehers lack the conceptual understanding

of place values in decimal fractions.

Although not everybody showed workings, | discodefeom those who did show their
workings that they did not distinguish the differerbetween place value of a whole number
and that of decimal fraction. What most of them wigs that they started allocating values
from right to left, that is placing number 9 at fhlace value of units, 4 at the place value of
tens, 7 at the place value of hundreds, 5 at theeplValue of thousands and 2 at the place

value of ten-thousand as shown below:

TTH

I
F I - O

25.749

My interpretation of the commonly given answer Bhat because the placements going left
from the decimal point are units then tens, it Wik an easy mistake to make when going
right of the decimal point, to say units then tenfor the number 4, that is to mirror the

placements around the decimal point.

| think they were supposed to do it in this waytable to get the correct answer, which is
letter C.

Tens

Units

Tenths
Hundredths
Thousandths

N
o1
N
©
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The three teachers who got this question righfT@& T29 and T30. Although these teachers
achieved the correct answer to this question, mdriteem showed any working. Except for
T30 who demonstrated a high level of mathematiosterd knowledge by getting correct
answers to 28 questions out of 30, | am not suoghiér teachers like T29 chose this answer
by chance or through conceptual understanding.viBugn it comes to TO5, | am sure she
chose this answer by chance otherwise she coulthibed Question 13 (Appendix F) which
seemed to be easier than this one. Both Questiamsl 43 required teachers’ knowledge of

‘place values'. In fact, TO5 achieved the lowestredn the proficiency test (Figure 2.3).

Below are the workings of TO1, TO6 and T26:

T01 & T06 26
A A
s I - I
2 5.74 25.749
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¢ QUESTION 16

The diagram below represents a school garden. Show your workings

Calculate the perimeter of the garden.

(Give your answer imeter3.

3.9m

2.7m

1050cm
WO0ET

wtvy

H NOT TO SCALE

A 293m vV

B 1197.5m
C 1194.10m
D 259m

Topic: Measurement

Sub-topic: Perimeter and area

Grade level: Grade 5 syllabus

Letter with the correct answer: A

Level of difficulty: Level 3 — Application

Expectations: The objective of this question was to test teag&Harowledge of calculating
the perimeter of irregular shapes. Teachers wepeat®d to show their workings by first
converting measurements to the same units befaim@the different lengths together. This

question was very challenging as only 8 participayut the correct answer (Table 4.26).
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Table 4.26Teachers’ Choice of Answer to Question 16

Distracters A B C D Total
Frequency 8 1 4 16 29
Percentage 26.7 3.3 13.3 53.3 96.7

Analysis of solution strategiesOnly 29 participants attempted this question, caxtigipant
did not choose anything. Although the correct amsmas letter A, 53.3% of teachers opted
for letter D, which is wrong. Among the list of t#ers who got correct answer to this
guestion were T01, T06, T11, T15, T23, T26, T30 &8&4a.

¢ QUESTION 27

Work out: 3+5x2-4+2 Show your workings

A 3
B 11 V
C 6

D 45 or 41:
2

Topic: Number concept
Sub-topic: Four basic operations
Grade level: Grade 4/5 syllabus
Letter with the correct answer: B

Level of difficulty: Level 2 - Comprehension

Expectations: The objective of this question was to test teacHerswledge of application
of ‘Order of operations’ i.e. BODMAS. Here teachemsre expected to show the calculations

that led to their answer.

Analysis of solution strategies:Although the performance was still not good, | kihis
guestion was not as confusing to the participaatepared to others in the test because the
chosen letters for the correct answer were onlywéen B and C (Table 4.27).
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Table 4.27Teachers’ Choice of Answer to Question 27

Distracters B C Total
Frequency 8 21 29
Percentage 26.7 70 96.7

It is quite interesting to establish from Table Athat 70% of teachers could not get the
correct answer to this question. In my view, altjiothese teachers might have learned the
concept of BODMAS they appeared to have forgotfEmey could not really remember

which operation must come first before the other.

During the administration of this test, teacher®whad calculators were allowed to use them
as long as it was not a scientific calculator. angyal, lower primary teachers do not use
scientific calculators. However, the aim of thisdst was not to test whether teachers can
solve problems without using calculators, but tadfiout if teachers can solve the given

problems by show their workings where possible.

As can be seen from their workings, the majorityeafchers applied similar strategies to get
a solution to the given problem (Table 4.28). TD20 and T26 are those teachers who got an
answer of 6, while T11, 23, 25, 30 are those teachbo got an answer of 11. Below are two

solution strategies that were commonly used toestilis question:

Table 4.28Solution strategies for T09, T11, T20, T23, T2% &aad T30 to question 27

T09, T20 & T26 T11, T23, T25 & T30
3+5x2-4+2 3+5x2-4+2
=8x2-4+2 =3+(5x2)-(4+2)
=16-4+2 =3+10-2
=12+2 =13-2

=6 =11

So to analyse the two solutions, one can seehibajroup of teachers that got the answer of 6
did not apply the BODMAS rule at all. They just\sed the operations in the order that they
were written —i.e., from left to right.
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¢ QUESTION 30

A classroom has a length of 8 metres and a widthroétres. Show your workings

Calculate therea of the classroom.

8m
NOT TO SCALE 5m 5m
v 8m
A 40n?
26nt
C 89nf
D 80nf

Topic: Measures

Sub-topic: Mensuration

Grade level: Grade 5 syllabus

Letter with the correct answer: A

Level of difficulty: Level 2 - Comprehension

Expectations: This question was testing teachers’ knowledge dfliegtion of measures.
That is knowledge of calculating area of a two-disienal shape such as a rectangle.
Analysis of solution strategiesThe choice of letter with the correct answer wasveen A,

B and D. Only 29 out of 30 participants attemptbid tquestion, one participant did not
choose anything. Although the correct answer waisrld, 66.7% of teachers opted for letter
B (Table 4.29).

Table 4.29Teachers’ Choice of Answer to Question 30

Distracters A B D Total
Frequency 7 20 2 29
Percentage 23.3 66.7 6.7 96.7

| think some teachers became confused becauseadnsie applying the method for
calculating the area of a rectangle, they usednté#nod for calculating the perimeter. Below
are the solution strategies for T11, T15, T23, @@d T30 (Table 4.30).
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Table 4.30Solution strategies for T11, T15, T23, T26 and fB3§uestion 30

T11 T15 T23 T26 T30
A=sXxs|A=P2xw? |A=(8x2)+(5x2)|A=2x5+2x8|A=LxB
=8x5 |=16m+10m |4 =16+10 =16+10 €m x 5m
— 40 — 26m? =2 = 26m? P

T15, T23 and T26 got the same answer of 2a#nile T11 and T30 got the same answer of
40 nf. T11 and T30 applied the same strategy; T23 ar@lal$o applied similar strategies,

but they used a formula for calculating the peraneThe correct answer to this question was
in letter A. Therefore, only T11 and T30 applie@ ttorrect procedures and demonstrated

their conceptual understanding of calculating aaanf rectangle.

B: MODERATELY WELL ANSWERED QUESTIONS

The two questions chosen among the moderatelyamsivered questions in the proficiency

test are questions 2 and 10.

¢ QUESTION 2

A ]

Which of the following diagrams is a three-dimemsibfigure?

Show your workings

Topic: Geometry
Sub-topic: Shapes

Grade level: Grade 4 syllabus

Letter with the correct answer: B




Level of difficulty: Level 1 — Knowledge
Expectations: The objective of this question was to test teachkemswledge of three-

dimensional shapes. No calculation was requirgdignquestion.

Analysis of solution strategiesAlthough this question looked very easy, to sonaehers it
was not easy at all. Some teachers like TO1l and dd@onstrated their conceptual
understanding of dhree-dimensional shapby writing the following statements in the

working space:

/\/\/ /\/\_/
TO1 T12
“Three-dimensional is an object which can “A, C, D are 2-dimensional”
stand by its own and when it is standing you
can see it at more than one side.”

/\_/\_//\/_\/

In this question, the choice of letter with thereot answer was between B and C, of which

46.7% of teachers chose letter C, which was wrong.

Table 4.31Teachers’ Choice of Answer to Question 2

Distracters B C Total
Frequency 16 14 30
Percentage 53.3 46.7 100

In my view, | think teachers who chose letter Cilas correct answer, lack the conceptual
understanding othree-dimensional shapeBerhaps they thought that the conctpee-

dimensionaimpliesthree sided figure.

Although T30 had the overall highest score of thafipiency test as evidenced in section
4.3.2 Table 4.13, he was also among those teaaer®pted for letter C. When | asked him
why he failed this question while he solved othaestions correctly that seemed to be much

more difficult than this one, this is what he tohe.

T30: Oooo00! I think I have just confused! But itsvaven long time without doing
real mathematics, you know!
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¢ QUESTION 10

Work out the average of 6, 8, 13, 16, 17 Show your workings
A 10
B 12 V
CcC 15
D 60

Topic: Data handling

Sub-topic: Averages

Grade level: Grade 5 syllabus

Level of difficulty: Level 1 — Knowledge

Expectations: The objective of this question was to find out Wisetthe teachers had a
conceptual understanding of averages. Here teauhe¥es expected show their workings by
adding together all the given numbers and dividirgsum by 5.

Analysis of solution strategiesAlthough calculation of averages would seem to beuéine
practice for every teacher because they apply versé times when assessing learners’
performance, this was not easy for some teachea#i. athis can be clearly seen from their
choice of letter with the correct answer in Tabld24 From the table, we can establish that

only 28 out of 30 teachers attempted this questioite two teachers did not attempt it.

Table 4.32Teachers’ Choice of Answer to Question 10

Distracters A B C D Total
Frequency 1 17 2 8 28
Percentage 3.3 56.7 6.7 26.7 93.3

Only 56.7% of the total number of teachers whonaptied this question got the correct

answer, while 43.3% failed it.

In my view, | think the reason why 8 teachers cHester D is that, they merely added all the
numbers together (and got an answer of 60) witdoudling by 5 — see the solution strategy
for T25 below:
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T25

A
- M

8 +13 416 +1

What | learnt is that these teachers did not unaedsthe concept of averages, even though
they apply it almost daily during assessment ofrlegs, be it in a test, in an exam or
homework. So one wonders how some of these teaadermistered their learners’ progress
when they failed to demonstrate their conceptudkeustanding of averages.

C: WELL ANSWERED QUESTIONS

The two questions taken from the well-answered gfquestions in the proficiency test are
guestions 1 and 24.

¢ QUESTION 1

Give the next two numbers of the patterd:; 3; 5; 7; ...; ... Show your workings
A 9 and 10
B 1l1and12
C 10and11
D 9and1l v

Topic: Number concept
Sub-topic: Number pattern
Grade level: Grade 4 syllabus
Letter with the correct answer: D

Level of difficulty: Level 1 — Knowledge

Expectations: The objective of this question was to test theheex knowledge of number

patterns. This question requires teachers to ifyethi type of numbers in the given sequence
or pattern in order to get the next two numberhefsequence.
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Analysis of solution strategiesThis question was very easy for all the partictparThey all
got the correct answer. For example, TO3 and Tatised that the given pattern/sequence

increases hy 2.

T15
“They are odd numbers or you add 2

TO3
“Add 2 each time”

to all numbers in the sequence”

¢ QUESTION 24

Which of the following fractions is thargest? Show your workings

i.1.1 2
2" 4" 5 5

NIk, Ok, DNE alN

Topic: Number concept

Sub-topic: Fractions

Grade level: Grade 5 syllabus

Letter with the correct answer: D

Level of difficulty: Level 3 — Application

Expectations: The objective of this question was to test teacHerswledge of ordering of
fractions. This question expected teachers to gerafmactions in order of magnitude.
Teachers were expected to demonstrate any strétagwvill allow them to distinguish the

magnitude of fractions.
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Analysis of solution strategies:The choice of letter with the correct answer watwvben
letter A, B, C and D (Table 4.33). The correct agiswas in letter D. Although this is a level

3 question, the majority of teachers demonstrateat tonceptual understanding of fractions.

Table 4.33Teachers’ Choice of Answer to Question 24

Distracters A B C D Total
Frequency 2 2 1 25 30
Percentage 6.7 6.7 3.3 83.3 100

We can see from Table 4.33 that 83.3% of teachehnsgewed the correct answer to this

guestion.

| was very impressed by the way some teachers detnatved their knowledge of fractions. A
variety of strategies were demonstrated and mastenh led to the correct answer. Below are

the selected solution strategies for T23, T26 aB@l T

T26 used the following diagrams to illustrate uegest fraction.

T26
l } 1] 1 1 1 1f 1f 33 1
2 2 4 4] 4| ¢ 5 3| 355 3

He used the same box and divided it first into hatves {), then four quarters};X, then five

fifths ('g), etc of equal size. He then realised that half pieces of box are bigger than the

others. Hence, chose letter D as the correct answer

T23 used the same strategy as T26, but she us#elsdmstead of rectangular boxes.
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T23
While T30 on the other hand, converted the givantfons into percentages to get the largest

fraction, which should off course be representethieylargest percentage.

T30

I

|

N

X100 =500 X 100=125%  =x100=20% =X 100 = 40%

[FR=

4.4 ANALYSIS OF DATA COLLECTED THROUGH INTERVIEWS

As | went through the interview transcripts, | gexted the following themes based on
teachers’ general views about mathematics:

« Their views of their own mathematical knowledge emthpetency/proficiency
- The way they have been assigned to the grades

« Their views on upgrading their own mathematicalwlealge

« Their perceptions of the test

Although the main focus of this study was on teaghenowledge of mathematics content, |

think it is worthwhile to highlight some issues tthieere commonly raised by lower primary

teachers as contributing factors to learners’ pasformance in mathematics. These were:
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« Poor background knowledge of learners

« Lack of textbooks and other resources at schools
« Overcrowded classrooms

« Teachers’ attitudes towards mathematics

« Lack of specialised HODs at LP

« Medium of instruction at LP

In my view, these areas are worth commenting omcéel recommend them for future
research. | think future researchers need to tigags other factors (in addition to teachers’
content knowledge of mathematics), that also cobutei to learners’ achievement in

mathematics.

4.4.1 Teachers’ Own Views of Mathematical Knowledge andfoCompetency

During the interviews with the LP teachers | estid@d that they are not comfortable with
their current state of mathematical knowledge. $ wad that some LP teachers are not even
able to solve the content of mathematics at thel lefsGrade 7. This makes them feel more
inferior as they are not able to assist even thein children with problems in mathematics,

especially those at the upper primary phase.

This is evidenced during a conversation with T04.

TO4: As teachers we also have our children whtogezhool and some of them are
at UP phase. Let say a child has given homeworkathematics and come to
me as parent to assist. How would the child feéldannot be able to assist,
although I'm a teacher? It is very embarrassintihéochild to accept that a LP
teacher cannot be able to solve UP mathematics.HBut will the child takes
you as a teacher?

When | asked them whether it is necessary for aetoprimary (LP) teacher to have

knowledge of mathematics, this is what TO5 hachio s

TO5: Yes, very important!

I: Why is it important?

TO5: Because math is something very important.ds wven one of my favourite
subjects when | was at primary level. But aftendtad 6 my parents told me
to pursue Biblical Studies instead of mathematscs| accepted because as
children we must adhere to parent’s rules.

I: So you are emphasising that mathematics is wepprtant?
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TO5:
l:
TO5:

Of course, yes!

How important is mathematics?

Nowadays the knowledge of mathematics isiredweverywhere for example,
let me say in most vacancies that are being adeertiequire candidates to
have knowledge of mathematics. And it is very difft nowadays for a

person to get a job if does not have knowledge athematics.

When | asked them about their views of lower priynégachers’ future knowledge of

mathematics in Namibia — up to which level did thiémnk LP teachers should have

knowledge of mathematics, some felt that lower prymteachers should have a knowledge

of mathematics up to grade 7 while others felt ttiedy should have knowledge of

mathematics up to grade 12.

TOA4:

TO5:

T30:

For LP, a teacher should have at least passt¢idematics up to grade 7 level
and will continue doing mathematics when go toegsl of education.

I think LP teachers should all have passethemaatics at least up to grade 12.
... This is because mathematics cannot be forgotterink if all LP teachers
have knowledge of mathematics content up to gr&diadn this will get rid of
the current problem of some teachers who disadgantsarners due to their
lack of mathematics content knowledge.

Yeah, | think he/she needs to have passedemgtics up to grade 12. This
would enable him/her to have enough knowledge dheraatics. Or at least
grade 10 as the minimum passing grade.

TO4 further emphasised that teachers should haeevlkdge of mathematics beyond the

grades they are teaching. This would boost thaifidence in teaching the subject and also

enable them to reason meaningfully.

TOA4:

| think it is good for LP teachers to have Wiedge of mathematics up to
grade 7. This will help him/her not only to haveoliedge of mathematics at
LP phase but to have knowledge of mathematicseatitiire primary phase.
Let me say maybe one teacher at UP phase is sirk ifhall teachers are
having the same knowledge of primary mathematigandiess the grades they
are teaching then it would be very easy for theostlprincipal to arrange
someone from LP to attend to UP learners whosdégas getting sick.

Now, if your knowledge of mathematics content idyononfined to LP
curriculum then you cannot be able to assist i tegard. Therefore, it could
be more appropriate if all primary teachers regesll of their areas of
specialisations could be trained on the same cbuaiah at the same level of
mathematical proficiency/competency.
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Although TO5 could not do mathematics up to gra@lelde to advices of her parents to take
Biblical Studies instead of mathematics, she eidivs mathematics as an important subject

in life.

TO5: Mathematics is something very important. ltsweven one of my favourite
subjects when | was at primary level.

She therefore recommends every lower primary tedohgave knowledge of mathematics.

TO5: Nowadays the knowledge of mathematics isireqweverywhere for example,
let me say in most vacancies that are being adeertiequire candidates to
have knowledge of mathematics. And it is very difft nhowadays for a
person to get a job if does not have knowledge athematics.

From these interviews, | have established that éeanhers themselves are not confident
with their own content knowledge of mathematics dhdt is why some of them have

suggested that LP teachers should have knowledgeatiiematics up to grade 12. In my

view, | think there is a great need for the sameéysto be carried in a bigger sample to give a
clear picture of the current state of LP teachexhtent knowledge of mathematics in

Namibia.

Although, the Ministry of Education (MoE) throughet Education and Training Sector
Improvement Programme (ETSIP) is embarking upoarsualtancy project to strengthen the
content knowledge and skills of all mathematiceheas in Namibia (NamibidvioE, 2006d;
2008). | don't think the outcome of this consultamdll really give a depth and clear picture
of the current state of LP primary teachers’ knalgke of mathematics content in the country.
This is because the consultancy project is onlemi85 working days to complete the task
and it has to concentrate on mathematics teact@mrsdgrade 1 to 12 (NamibidloE, 2008).

In my view, | think the given period is not enouigin this exercise to enable obtain a valid
and reliable picture of the current state of LRehesis’ content knowledge of mathematics in
all the 13 regions in Namibia as only some regiwilt be visited. The outcome of this
consultancy project is expected to draw up a “cahensive strategic plan” that would
inform or rather advise the MoE on the currentestaftteachers’ knowledge of mathematics
content at all levels as well as the standard dheraatics content knowledge that would be
required by mathematics teachers at all levels (NamrMoE, 2008:5).
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4.4.2 The Way Teachers have been Assigned to the Classathing Grades at LP

What | also observed from both the interview traipgs and the profile questionnaire is that
the majority of teachers who are currently teachahd.P phase previously were teaching
either at upper primary or junior secondary ph&mne were assigned to teach at lower
primary due to health problems while others werangferred due to their level of
gualification. For example, when | asked T04 and Thy they had moved from upper
primary, where they had been teaching for severatsy to the lower primary phase, this is
what they had said:

TO4: Although | have been teaching at UP for mgesrs, the new teaching structure
does not allow me to teach there anymore becauss gfualification [NEC] and
that is why | end up teaching at lower primary ghaSurrently, I'm enrolling
with BETD In-Service, but specialising at lowerrpary.

TO05: Oooo! No! | had health problem

l: Ok! So, they moved you to lower primary due liegiroblem?
TO5: Yes
l: Ok.

What | also noticed happening at lower primary phiesthat LP teachers were assigned
classrooms randomly by their school principals with considering their knowledge of
mathematics and each teacher was confined to #isggade only. So the principals did not
attempt to assess which teacher was better in tefmmathematics knowledge so that he or
she could teach for instance the Grade 4 classadeG! teacher could be found to be weaker
in mathematics cognition than the Grade 2 teacher.

To overcome this problem, some schools introducedtational system whereby teachers
had to move along with their children from one gr&al other. Although this system seems to
be good and supported by majority, TO4 is agatnst i

In her view, the system had both advantages aratidigitages to learners. The advantage
was that if the teacher was very good at mathem#ien learners would benefit. However, if
the teacher’s attitude towards mathematics wastivegand/or he had poor knowledge of
mathematics content then learners would suffers Wauld affect their future knowledge of

mathematics as they would also start to developthepattitudes towards mathematics.
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I: Okay, but what caused teachers to be moved &noengrade to another?

TO4: Apparently, it has to do with the system afung with your learners from
current grade to the next grade?

I: Oooo0! Which means like in your case teachingiade 3 this year, next year
you will proceed with your learners to grade 4 ambther teacher will be
located to grade 3?

TO4: Yes, but it makes some learners to remaimbelfror example if a particular
teacher is weak in mathematics then this will affat learners as they will
also be poor in mathematics.

l: How many times can | move with my learners? Camove with them from
grade 1 up to grade 4?

T04: No, you can only move with them once.

4.4.3 Teachers’ Perceptions of the Test

i) Their General Perception about the Test

Although it had been long time for some LP teachatBout being engaged with this type of
mathematics, all teachers that were intervieweddaihe test valuable and worthwhile. T0O4
commented that the test “was okay” because thetignesvere designed at the appropriate

level.

As for TO5, the test awakened her mind and shoveedtot of things that need to be taught
to learners, things that she had not previouslugho of or known. In an interview with TO5,

T09 and T30 this is how they commented on the test:

TO5: The test was good; | even wanted to ask uf gan give me an extra question
paper so that | can keep practising on my own, imx#o me really this test is
very constructive and encouraging.

l: So, in which way does the test encourage you?

TO5: By just seeing some questions from this testaken up my mind to see what
things that can also be taught to learners. Thingts! did not thought of. And
that is why | said | wish if you can give me anraxtuestion paper so that |
can practise.

I: Ok, how does the test help you?

TO5: When | saw the questions | am thankful. Wheam going to teach my
children | will base my teaching on some of thengjsi that | have seen in the
test.

T09: Aamh, well, it was not really difficult, ity that aamh, some of the things in
the question we don’t deal with them anymore....
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T30: | can say it was okay, but on the other hamvdas tough too. He he he he he
[we are all laughing] It demands concentration.

I: Okay, so it was very tough

T30: Yes, it [proficiency test] needs someone teckhnicely before ticking out the
correct answer, because if you just rush-out, wiestenethod you apply you
find the answer there [laughing again]. So it negmlmeone to think critically.
So, it was a bit tough.

I: Do you think it was a constructive test? Do ythink you have learned
something from it?

T30: Yes, it is a constructive test and it reallgkens up someone’s mind to put
much emphasis in his/her job.

i) Their Perception about the Content of the Test

During the interviews | asked teachers whetherethrezre some questions in the proficiency
test that seemed to be difficult for them or adhiallenging and ones where they were not
quite sure whether they had obtained the correswears or not. The following were some of
the questions that were regarded as challengingpaddficult by the interviewed group of
teachers: questions 7, 14, 15, 16, 22, 25 and 29.

Although these were the only questions identified difficult and/or challenging by the

interviewees, | evidenced that the teachers aldonpeed poorly in some questions that were
not listed such as question 8, 9, 21, 26, 27 andF80 example, there were only three
teachers among the 30 participants who got theecbanswer to question 9. For more details

see section 4.3.9.

4.4.4 Teachers’ Views on Upgrading their Mathematics Knovedge

Apart from the training given during implementatiof the revised LP curriculum, LP
teachers never received any inset training; anéohow-up was made to find out whether
teachers were correctly interpreting the syllabus wihether they were experiencing

difficulties.

| established that most of the schools did not hdeads of Departments (HODSs) for lower
primary phase, and where there were HODs, they netrspecialised at LP phase and were
not teaching there either. In most cases LP teaakeeived assistance from other teachers at
UP and JS. During the interview with T04, this isatvshe had to say:
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I: Okay, let's say you have a problem of teachiagain topic, can you ask help
from the HoD?

TO4: Do you mean to ask assistance from her [skaninthe HOD]; like in
mathematics for example?

I: Yes!

TO4: Ah, No! She doesn’'t know. Unless if you agker teachers who teach
mathematics at senior phases such as upper prandrjunior secondary.

I: Ooo00! Then there is a problem, or what do yaok?

T04: Definitely!

LP teachers indicated the need to receive traingspecially in mathematics content, to
upgrade their content knowledge and skills in madecs. Some teachers, particularly those
with more years of teaching experience, claimed thay had forgotten some content of

mathematics because they had not used it for atioreg

When | asked them how often they attended trainmgses/ workshops for LP mathematics
or when last they had attended a training/ workdbohP mathematics, this is what they had
to say:

TO4: Since | started teaching grade 3 & 4 | caafhember having attended any
workshop for LP.

TO5: Wuwuwu!...l last attended in 2005 but for grdde

T30: Not really. Sometimes we receive training terad workshop after two years.
And usually only one teacher requested to attemdsqgt®ool and come to train
others [cascade training model].

4.4.5 Factors that Contribute to Learners’ Poor Achievemat in Mathematics

Apart from teacher knowledge of mathematics contietteachers felt that there are factors
that contribute to learners’ poor performance atpbi@se especially in mathematics. These
include:

¢ Overcrowding of classrooms: Teachers found it difficult to pay individuatexttion to a

class of 50 to 60 learners.

¢ Poor background knowledge of learners: According to the government’s rule on
promotion requirement, a learner who failed twioeai phase must be automatically

promoted to the next grade (Namibia. MEC, 1993)s @&\ result of this automatic
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promotion employed in our education system, theonitgj of learners had problems
achieving basic literacy and numeracy skills; andresult, their performance in
mathematics is very poor because they did not aehadl the basic competencies from

previous grade(s).

According to TO4 and TO5, LP learners generallyezignced difficulty in topics like

measurements.

¢ Medium of instruction: — Some teachers felt that it was more appropifatearners
started being taught in English right away fromdgrd.. Learners were not well prepared

in grade 1; emphasis was placed more in countimgdther tongue.

¢ Lack of textbooks and other teaching and learningsourcesmade it difficult for

teachers to teach mathematics in a constructiveneman

¢ Lack of HODs for LP:— Most schools did not have HODs for LP and whbese were
HODs, they were not specialised at LP phase and narteaching there either.

In an interview with T30 this is what he commengédxbut the above-mentioned points:

T30: | think emphasis must be given to grade 1cfiees must work hard and force
learners to know the letters of alphabet and atsknbw numbers. Because
what | have observed is that their emphasis is nmo@shiwambo counting
from 1 to 100 and they never train them how totdo English. For example,
if you ask a grade 2 learner to write down the neny on the chalkboard.
Ah, [surprised] if you see what he/she has writteere you will be surprised.
If he/she does not write 72 while you have askedh&/she will write the
number 2 like this [showing me by writing the numiZwhich looks like
letter ‘'S’] while the number 7 will be written likidis [number 7 is written like
letter ‘F].

When | was just at the class right now, mh! [sisem] doing some

multiplications! | have just asked one learner titevdown for me the number
36 on the chalkboard. He/she then writes it [nen86] nicely. Then | asked
him to multiply it by 9 [36 x 9]. Mh! [suprised] Xoknow how that nine was
written? He/she started it like this [showing mevhibie child started writing

the number 9] and then looks like letter ‘b’. Sauyean see that the child did
not master numeracy and literacy skills from grade

So, my emphasis is again on learners to masterdedf alphabet as well as
numeracy. They should know how to read and writenlmers both in the
mother tongue as well as in English.

I: Okay, ah! How many learners do you have in ydass?

88



T30:

T30:

T30:

T30:

T30:

T30:

Oh, our classes are full

Don’t you think that this could also be one detcontributing factors to
learners’ poor performance?

Definitely! Because even if you want to givelividual attention you cannot,
because the class is full. So you can try to atterte individual learners but
by the time you reach the "1%earner in the classes, then the period is over.
Yes, is true, the time has to come over befttending to all.

.and if tomorrow you say no you want to cou¢ with those remained
yesterday you will find yourself in a situationyleed your control because
while attempting to help those remained yesterddypse one you helped
yesterday will today need your assistance agamdifferent activity. So you
will just end up in limbo.

Is true!

Like in my class | have 55 learners

Oh! Then they are many; and it will be difficuti pay attention to individual
learners

Not at all!

How about materials? Do you also regard themaas of contributing factors
to effective teaching and learning at lower printary

Of course, materials are one of the majorrdamuting factors
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4.5 CONCLUSION AND SUMMARY OF THE FINDINGS

This chapter dealt with the analysis and interpi@taof the study findings. This study was
aimed at determining lower primary teachers’ piieficy in mathematics content. The three
instruments used to collect data were the profayaest, the profile questionnaire and the

interview schedule.

From the analysis of the data | established that:

* The majority of teachers at lower primary phaseesMemales aged between 24 and 29
years old.

* Some teachers had been teaching the same graoeeatprimary for many years. The
maximum was 18 years without changing to anothader Other teachers spent more
than 26 years teaching at lower primary.

» | established that due to their poor knowledge afhamatics, some teachers developed
negative attitudes towards mathematics.

* | also learnt that mathematics was not a requirérf@mentrance into a BETD lower
primary programme. And no content of mathematics gigen to LP college trainees at
all.

» Although the majority of teachers in the study wBETD holders, there was no marked
difference between the BETD holders and non BETDérs.

In terms of support given to lower primary teach&achers commented that:

» They received very little support from the govermmerheir books were insufficient,
they had overcrowded classrooms, they didn’t hawepgr classrooms and chairs, and no
workshops were organised for them when comparedhédr colleagues who were

teaching at upper primary and junior secondary @has

» Some teachers had been in the service for more2igears and yet they did not receive
upgrading training courses, especially on the esl/isurriculum. Therefore, they felt that
they were not part of the system.

» There were no HODs for LP teachers at most schéald.in those schools that did have
them, the HODs were not specialised at LP. At @llosls that | visited | found not one
HOD who had specialised at LP. They had been tikem other phases.
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There was a serious need of textbooks and maténialearners at schools. Schools were
receiving very little stock of lower primary texthiks and materials. Five to four learners
were sharing one textbook. And teachers were dingggo create their own teaching

aids.

When it came to teachers’ knowledge of mathematics:

Although the overall performance appears to be gtafiner analysis of the proficiency
test reveals that the participants struggled wigmynof the items

There were very few teachers that were confidett tie content of mathematics. The
majority of them had the content of mathematic®Wweajrade 7. But they were willing to

upgrade their knowledge of mathematics and henkey twere appealing to the

government to organise workshops for them so tiey tould be on par with the latest
knowledge of mathematics.

Classrooms were overcrowded and teachers coulgayoindividual attention to learners.

Not all teachers that were teaching at LP are sjpised there; some of them had

specialised at upper primary and junior secondary.

However, some teachers demonstrated a good colataptderstanding of mathematical

concepts.

Overall, all teachers valued the study as validwadhwhile. And above all, they all saw the

importance of mathematics and the role that itplaythe society.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

5.1 INTRODUCTION

This chapter is perhaps the most important chdptemy thesis because it presents the end
product of my research. In this chapter, | docunteaetsummary and discussion of the main
findings of the study. Particular attention is giv® the connection between the literature
review and the study findings, the gaps left inghaly, significance of the study, limitations,

recommendations for further research and own rediec

5.2 SUMMARY AND DISCUSSION OF MAIN FINDINGS

This is a case study conducted within the intenpegtaradigm using both the qualitative and
quantitative approaches. The study was aimed atoemg the mathematical content
knowledge of lower primary teachers in selectednpry and combined schools in the

Ohangwena region.

A sample of 30 lower primary teachers was takemfoprimary and combined schools in
the Ohangwena circuit. These 5 schools were pulpasdected from the 15 identified
schools in the study. The study used a proficidasy, a profile questionnaire and interview
schedule to collect data. The proficiency test th@smain instrument used in the research to
determine the LP teachers’ competence in mathesjatiee profile questionnaire and

interview schedule were used to triangulate withfthdings of the proficiency test.
The following were the main findings of the study:

Although the overall performance of teachers in ghaficiency test appeared good, this
did not mean that they had a good conceptual krdyel@f mathematics, especially when
it is considered that the test was based on corftemt Grade 4 and 5 learners’
mathematics syllabi. The standard is very low camgato international norms of

mathematical proficiency for primary teachers (Boi§ 2007).
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Another reason why | found the performance of #echers discouraging is that most
guestions that were asked in the proficiency testevknowledge questions, the lowest

level of Bloom’s Taxonomy of cognitive domain (Tebl3.1, 3.2 and Appendix G).

Despite the low content of mathematics assessethen proficiency test, teachers
performed very poorly in some questions; these wleeequestions that | expected the
teachers to answer well because they assessedutitgrstanding of basic concepts of
mathematics. Among the questions that were poaortyvared were questions 7, 8, 9, 16,
27 and 30 where teachers scored below 40%. These mg target questions for

determining their proficiency level in mathematics.

The content of these six poorly answered questeas taken from the topiddumber
concept, Measures and Mensuratiomhis implied that these teachers lacked the
conceptual understanding of mathematics in thesmethreas of mathematics content.
According to Driscoll (2007), as referred to in @tex 2: page 9 of this study, primary
teachers’ mathematics knowledge should includeast|45%Number concept’content
and 20% in‘Geometry and Measurementsin essence, this means that almost 50% of

the primary teachers’ mathematics content shoul@dken from théNumber concept’
Below is a brief report on each of the poorly angdeguestions:

v" Question 7 —this question was taken from the topic ‘Numberaapt’ subtopic
‘Prime numbers’. Although | expected all teacher&now what a prime number
was, only a few of them knew. In this case 8 (278akhers, including those who
probably guessed, obtained the correct answergew#fl (73%) of them failed.
This implied a weak conceptual understanding ofmnBrinumbers among the

teachers.

v" Question 8 — this question was taken from the topic ‘Numbeasicept’; it
required teachers to divide 4 by a half (ie- 1 =4 % ; = 8). In this case only 7

(23%) teachers passed this question, while the2@677%) failed it. As it can be
seen from the figures, this showed that teachesaceptual understanding of

‘division by fraction’ is very weak.

v" Question 9- this was the worst ever performed question éengitoficiency test as

only 3 (10%) teachers managed to get the corrext@mn while the rest 27 (80%)
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failed. This question, another from the ‘Number aspt’ category, asked about
‘Place value’ in a decimal fraction format. In esse, the poor performance
illustrated that teachers’ conceptual understandihgPlace value’ in decimal

format is extremely weak.

v" Question 16— this was a level 3 question taken from the tolieasures”. The
guestion required teachers to calculate the peeinmadtan irregular shape, where
the teachers had to convert the measurements ® waits first before finding the
perimeter. Only 8 (26.7%) teachers passed thistigmewhile the rest 22 (73.3%)
failed it. Again a very weak conceptual understagdiof measures was

demonstrated in this question.

v Question 27— this question was another taken from the ‘Nundwercept’ topic
to test teachers’ knowledge of the application led BODMAS rule. Again, a
dismal understanding of the order of operations @exsonstrated here as only 8
(26.7%) teachers managed to get the correct anslvie the rest 22 (73.3%)
failed it.

v" Question 30— this question was taken from the topic ‘Mensordti Here
teachers were asked to calculate the area of angadar shape with dimensions
8m by 5m. However, only 7 (23.3%) teachers mandgegkt the correct answer
to this question while the rest 23 (76.7%) failed’his once more demonstrated a

very weak conceptual knowledge of teachers’ apgtinaof measures.

From the findings of this study it was apparent #ighough some teachers claimed to
have done mathematics up to the tertiary level, aherage proficiency level of LP
teachers in this study in mathematics is markedvbethe content of Grade 7
mathematics. This was substantiated by informagamed from the interviews with
some teachers, who claimed that their knowledgmathematics did not enable them to
assist a Grade 7 learners’ with problems in mattiesyaand they always feel inferior
whenever approached by learners with problems ithemaatics, including their own

children.
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- The other finding was that the way in which the teBchers had been allocated to class
teaching was not done procedurally or based onigeaty. You could find someone

teaching Grade 4 who had negative attitudes towaathematics.

- A major finding was that, although the LP curriculuhad undergone several
transformations, LP teachers had never been gipportunities to upgrade their content
knowledge. Unlike their colleagues teaching at U®,and SS phases, LP teachers had

not received workshops.

5.3 THE LINK BETWEEN LITERATURE AND THE STUDY FINDINGS

My particular interest in this study was to expldine impact of teacher’'s knowledge of the
subject matter on learners’ achievement. Howewerature that | found in this particular
study was a bit silent in this respect. Literatthat | found in this particular area did not
elaborate how teacher’s content knowledge of madiieminfluences learners’ performance.
There was no particular study carried out to ingasé¢ the specific link between teachers’
knowledge of subject matter and learners’ achievenioreover, most studies that were
carried out in this field of teachers’ knowledge svibject matter were mainly focused on

teacher’s confidence and effectiveness of teadhiaegontent.

Another important aspect that | noticed in thisdgtualso confirmed by a number of
researches such as Fennema and Franke (1992anidiBall (2004); and Hill et al. (2005), is
that teachers’ knowledge of subject matter is measagainst the three crucial types of
competency, namelgubject content knowledgeedagogical knowledgand curriculum

knowledge So, for a teacher to be regarded as knowledgeald particular subject, he or

she should collectively possess qualities of @béhthree crucial types of knowledge.

5.4  SIGNIFICANCE OF THE STUDY

Although it is a case study and one would not ndigrgeneralise its findings, | think this
study is very important, making critical informati@bout the condition of LP education in
Ohangwena circuit available to education managedspdanners. It may thus give direction
to further research studies which consider otheasrthat are worth researching in LP
education.
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On the other hand, | think the sample of 30 teaclethis circuit is substantial enough to
provide good insight. Hence the findings of thisdst have given a reasonable picture of the
standard of LP teachers in the Ohangwena circuteims of their content knowledge of

mathematics.

5.5 GAPS LEFT IN THE STUDY

The study could not accommodate other issues thatged from the data especially those
that emerged from the interviews. | think it wollel worthwhile for further study to research
issues that were mentioned in this study, for examp explore factors that contribute to
learners’ poor performance in mathematics, as asgllthose that contribute to effective

teaching and learning at LP phase.

5.6 LIMITATIONS OF STUDY

This study had some limitations - see Chapter 3i®sed.12. Although in Chapter 2 |
indicated that teachers’ knowledge of subject mastaneasured against the three types of
subject matter knowledge, this study could not $oon all the three types of subject matter

knowledge due to the following limitations:

« This was a case study and focussed only on onetasipgubject matter knowledge.
« In my view, a study that would cater for all thtgpes of knowledge would demand
the following:
v" More personnel to conduct the research, espeamtigta collection,
v" More funding, and

v A bigger sample in order to generalise the findings

« A relatively small sample was used and thus commedhany notion to generalise

across Namibia as a whole.
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5.7 RECOMMENDATIONS FOR FURTHER RESEARCH

My recommendations to further study are as follows:

Due to the gap left by this and previous resedtdre is a need to carry out a study that will
specifically concentrate or focus on the link beswdeacher’'s knowledge of subject matter
and learners’ achievement. When | chose to do relsea this area, | was optimistic that |
would find more literature with information on thefluence of teachers’ knowledge of

subject matter on learners’ achievement, but in&diom on this relationship was lacking.

It would be worthwhile, therefore, to carry out @mdy that will only concentrate on the

correlation between teachers’ knowledge of subjetter and learners’ achievement.

Further, similar research should be done on aladgenibian scale.

5.8 OWN REFLECTION
In this section | highlighted some experiencesredrfrom the study.
The followings are some important points learnbfrihe study:

» Selection of research topic: when | chosen this topic | was very optimistoobtain as
much information as possible from previous studimg, only to find out while in the
process of writing the literature review chaptexttall studies that were conducted in this
field (teachers’ knowledge of subject matter) dat mvestigate the impact of teacher’s

knowledge of subject matter (and of mathematicdpamers’ achievement.

» Writing the research proposal: - | concur with Mouton (2001) and De Vos, et aD@5)
that before writing the research proposal the feilhgs points must be taken into

consideration:

v' Have a clear understanding of what you want toeaehfrom the study,
v find out whether the problem is researchable arsdrivd been researched before

to avoid the duplication of studies,
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v' find out if there is enough evidence from previatsadies to validate your
findings

When planning for a research study and during thiéng of research proposal it is
important that the following issues are taken icwasideration: validity and reliability of

research instruments, research type, researclasitesample, the paradigm as well as
approaches under which the study to be conductedethics.
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APPENDIX A

B
AUTHORISATION LETTER TO THE DIRECTOR OF EDUCATION

03 March 2008

The Regional Director: Ohangwena
Private Bag 2028
Ondangwa

Dear Sir

| am a registered part-time student with the Depent of Education Rhodes University

Grahamstown South Africa for Master's degree courséMathematics Education since

March 2007. This is now my second and final yeat as a rule Master students have to
carry out research studies in areas of their isteire their final year before their degrees
being confirmed.

As a student and Education Officer responsibleMathematics Grades 5-12, I'm interested
to investigate the content knowledge and skillsoafer primary teachers in mathematics in
Namibia. Based on that note, | have chosen Ohargwiecuit in your region as the research
site of my study. This is because | am familiarmmany teachers in the circuit and | hope
that they will not be hesitant to share their eigrazes with me.

I am confident that the findings of my study wilbke valuable contributions to the current
ongoing project of Education and Training Sectopioavement Programme (ETSIP) aimed
to strengthen the content knowledge and skills aftmatics teachers in the country.

I will be grateful to receive authorisation fromwa®o conduct my research study in your
region. My research is a Case Study approach arzhssd on diagnostic testing of 30
teachers selected randomly. All 30 teachers area&g to sit for a diagnostic test and it will
be contacted after teaching hours. Based on tHerpgnce from the test, five teachers will
be selected for an interview. The aim of this rededs not to test for teachers’ knowledge
level of mathematics but to discover the areasavning required by lower primary teachers
in mathematics in the country.

The circuit, region and teachers in particular vii# assured of anonymity in the final

research report and will be invited to proofreadftdr of the report to ensure that details are
accurately recorded and reported.
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Should you have any concern or questions aboutéhjgest, please don'’t hesitate to contact
me on the above listed contact details.

Kindly, receive the attached consent form for cagtiph and return back to me as proof of
agreement.

Thanking you for your usual cooperation

Kind regards

Amon Haufiku
Education Officer: Mathematics

CC: T.K.Johannes
Inspector of Education: Ohangwena
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CONSENT FORM

This is to certify that I/we the undersigned haweeg Mr. Amon Haufiku, student number:
607H1494 a permission to carry out his researchlystin the Ohangwena circuit in

Ohangwena region.

Mr Haufiku is doing his final year MEd MathematiEslucation through Rhodes University
South Africa and would like to carry out a Case dgtuesearch to investigate the

Mathematics content knowledge of 30 lower primagchers in the circuit.

| understand that the data for analysis will béexbdéd from diagnostic testing and interviews
with the lower primary teachers in mathematics eophtand information from these will be
used in the final report. | am assured that myamgand in particular my teachers will be

anonymity in that report.

J. Udjombala Date
Regional Director: Ohangwena

T. K. Johannes Date
Circuit Inspector: Ohangwena
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APPENDIX B
R ——

ACCEPTANCE LETTER FROM THE DIRECTOR OF EDUCATION

12-MAR-2888 18:39 From: Tn:E@S@ES_lB’ P. 1,2

REFPUBLIC OF NAMIBIA

l MINISTRY OF EDUCATION: OHANGWENA REGION ]
Private Bag 2028, Ondangwa, Tel. 264 65 281 903, Fax. 264 65 240190

Eng: Josia 8 Udjombala
E-mail: tatemadala@yahoo.com
Ref: SP

Mr Amon Haufiku
Rhodes University Student (Part-time)
EFax. 062 - 509073

March 12, 2008
RE: AUTHORIZATION TO CONDUCT RESEARCH IN OHANGWENA REGION
I'write to refer to your letter of March 3 instant with regard to the above subject matter.

Permission is hereby granted for you to do research in our region and conduct interviews
as contemplated in your letter. The following conditions should, however, apply:

* participation by individual teachers is voluntary

* school academic programmes are no way to be disrupted

* once completed, a copy of your research findings should be deposited with our
library, or teachers resource centre.

T wish you success in your studies.

Yours sincerely
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12-MAR-28W8 18:39 From: To: 862502613 Failae

CONSENT FORM

This is to certify that I/we the undersigned have given to Mr. Amon Haufiku, student number:
607H1494 a permission to carry out his research study in the Ohangwena circuit in Ohangwena

region.

Mr Haufiku is doing his final year MEd Mathematics Education through Rhodes University and
would like to carry out a Case Study research to investigate the Mathematics content knowledge of

30 lower primary teachers in the circuit.

| understand that the data for analysis will be collected from diagnostic testing and interviews with
the lower primary teachers in mathematics content; and information from these will be used in the

_ final report. 1 have been assured that my region, and in particular, my teachers will have anonymity

in that report.

i
. Udjombala } 1 2 MAR 2008 Date
Regional Director: Ohangwenaj TE OmA
! g028 =

T.K. Johannes Date
Circuit Inspector; Ohangwena
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APPENDIX C

B
AUTHORISATION LETTER TO PRINCIPALS

19 May 2008

The Principal

Dear Sir/Madam

Re: Research in Lower Primary Mathematics Education

Since Namibia gained its independence in 1990,n&ral achievements especially in
mathematics and science subjects remain unsatsyaict most schools as measured by the
national examinations results. In line with V23@dhe Second National Development Plan
(NDP2) the Government of the Republic of NamibiaR(@ through the Ministry of
Education (MoE) has adopted a national strategim fdnown as Education and Training
Sector Improvement Programme (ETSIP) in 2006. ETSIR 15 year comprehensive
strategic plan aims at addressing different ar@ashé education sector. Under general
education, one of the objectives of ETSIP projedbistrengthen the knowledge and skills of
mathematics teachers at all levels in the country.

Currently I'm enrolling with MEd in Mathematics Edation via Rhodes University, South
Africa; and As an Education Officer responsible fdiathematics Grades 5-12 at the
Directorate National Institute for Educational Dieyament (NIED) and also as the Deputy
Chair of the National Mathematics Task Force, lehdecided to carry out a research study
relating to my duties and responsibilities in thmistry. As part of the ETSIP project, the
National Mathematics Task Force is expected to eondesearch studies in mathematics
education from Pre-primary to tertiary educationhia country. It is within this context that |
have chosen to conduct my research study at lowarap/ mathematics education. The
study will be conducted in the Ohangwena region.

| therefore would like to inform you that your schdias been selected as sample for this

study. As indicated earlier this study will engamggy with teachers of lower primary phase
(i.e. Grades 1-4). | have already granted permmsimm the Regional Director of Education:
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Ohangwena, Mr. Udjombala and | hope Circuit Inspecthave already informed. This
research will be conducted during the month of J@068. Please inform the relevant
participants (i.e. lower primary teachers) accagtlinMore information regarding research
instruments and administration will be communicatethe site.

Attached please find a copy of the acceptance onigsion letter from the Ohangwena
Regional Director of Education, Mr. Udjombala.

Counting in your usual cooperation

Yours in education

Amon Haufiku
Education Officer: Mathematics

CC: T.K.Johannes
Inspector of Education
Ohangwena Circuit
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APPENDIX D

B
CONSENT FORM

| the undersigned have understood the aims anohedé of this research and will volunteer
myself to contribute to the study. | have assureat tmy particulars will be handled

confidential and I have the right to withdraw amge | wish.

Respondent Code Signature Date
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APPENDIX E

RHODES UNIVERSITY

Where leaders learn

Teachers’ Profile Questionnaire

Respondent’s Code:
Sex: | Male | Female
Grade Teaching: 1 2 3 4  (State whether A, B, C or D)

School:

Cluster:

Circuit;

Region: Ohangwena
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INSTRUCTIONS: TICK (v') OR CROSS OUTX) THE APPROPRIATE BOX

1. PERSONAL PARTICULARS
1.1. Age Category:

| 18-23yrs
| 2429 yrs
| 30-35yrs
| 36-41 yrs
| 42-47 yrs
| 4853 yrs

| 54-60 yrs

2. SCHOOL PARTICULARS

2.1. School:

2.2, Cluster:

2.3. Circuit:

2.4. Current grade teaching Gl|_ G2|_ GEI_ G4|_ (State whether A, B, C or D)

2.5. Number of years teaching in the current grade! years

2.6. Number of years teaching at lower primary phé years
2.7. Have you been teaching at other phases beforl Yes | No

If Yes

a) At which phase(s) have you been teachiftigk as many boxes as possible)

| Pre-primary |_Upper primary | Junior secondary | Senior
secondary

b) What subjects have you been teaching there?

c) For how long have you been teaching there? > years
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3. QUALIFICATIONS

3.1. Up to which level have you done mathematicasamjectqtick the appropriate box)

Lower primary | Upper primary | Junior secondary Sesarondary Tertiary level

3.2. State the highest grade padsiet the appropriate box)

o

Grade 5| Grade 6 Grade 7 Grade 8 Grade 9 Grade 1Gdade@1| Gradel

3.3. When did you pass the grade mentioned undealfve? Sate the year

3.4. What are your teaching qualifications?
Stateall yourteaching qualifications their areas of specialisation, institutions tlglowvhich
obtained and years obtained.

No. Qualification Area of Specialisation Institution Year Obtained

SHEE IR

3.5. Stateall non-teaching qualifications,their areas of specialisation, institutions thiowughich
obtained and years obtained. (This can eitherdetdicate, diploma, degree, honours or
masters degree).

No. Qualification Area of Specialisation Institution Year Obtained

g B @ N

Thank you for completing this questionnaire
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APPENDIX F

RHODES UNIVERSITY

Where leaders learn

MATHEMATICS PROFICIENCY TEST

Lower Primary Teachers

Respondent’s Code:
Sex: [ Male | Female
Grade Teaching: 1 24 @ 4 (State whether A, B, C or D)

School:

Cluster:

Circuit;

Region: Ohangwena




Purpose

The aim of this test is not to assess the individigachers’ competence in
mathematics, but to assist in determining the anéasining required in mathematics
teaching at Lower Primary Phase in Namibia. Pldss@assure that any information
pertaining to identification of your name, schodljster, circuit and region will be

held confidentially. Your participation in this siyiis therefore highly valued.

Instructions to Participants

1. This question paper consists of 30 questions.

2. Answer all questions.

3. For each question there are four possible answbeddd A, B, C and D.
Use pencil/pen to tick the appropriate box of ychice.
Note: It is required that you show your working in the blank box next to each
guestionPlease do not guess the correct answers!

4. You havelhour 30 minutesto answer the test
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QUESTION

SHOW YOUR WORKING

1. Give the next two numbers of the pattern

A 9 and 10

O

[0 B 1lland12
[l C 10and1l
U

D 9 and 11

2. Which of the following diagrams is a three-dimensional
figure?

0 A

0> [

0 D

3. Give two consecutive numbers with a sum of 11 and a

product of 30.

0 A 5and6
L0 B 4and7
0 C 3andi10
L]

D 2and 9
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4. There are 40 learners in the class, 28 of them are girls. Give

the fraction of boys in the class (in simplest form).

0 A
0 B
Ll C
I D

3
10

6
10

3

20

v

10

5. Sara bought a 750ml of cooking oil at N$16.99. She paid with

a single note and received a change of N$3.01. What single

note did Sara pay with?

O O o 0O

A

N$10
N$20
N$30

N$40

Peter is 5 years old while his sister Maria is 12 years old.

Which of the following statements is correct?

0

O

A

B

Peter is 6 years less than Maria
Maria will turn 20 years old after 9 years

Maria will be 20 years old when Peter turns 12

years old

Their age difference remains the same
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7. List all the prime numbers between 0 and 20

A 1,23,5,7,9, 11, 13, 15,17, 19
[l B 1,357,911, 13, 15, 17, 19
Ll ¢ 3,570911,13,15,17,19
1 D 2,3,57,11,17, 19
1
8. Calculate: 4 + —
2
0 A 2
1
[l B —
8
Ll C 8
1
L0 b =
2
9. What is the place value of the digit 4 in 25.749
1 A Ten
[l B Tenths
[l C  Hundredths
[l D Hundred
10. Work out the average of 6, 8, 13, 16, 17

O O O O

10

12

15

60
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11.The graph below represents the number of learners absent in
a day at Onamulenge Combined School. Give the total

number of learners absent in a day.

A
&
o 5 — :
c A
S 4 — :/
Q A
"'6 3 — -‘;‘-E:t;: ERERE
o ol PR
@ e e
g2 bt I v
0 Fod B B b
1 3 4
Grade
L0 A S
0 B 10
0 Cc 11
0 D 15

12. Give the geometrical name of the diagram below.

NOT TO SCALE

LI A  Triangle
[0 B Rectangle
1 C Rhombus
0 D Kite
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13. Express 300500 in words

0 A  Three million five hundred
0 B  Three thousand five hundred
0 C Three hundred thousand five hundred

01 D  Thirty thousand five hundred

14. Determine the size of angle x in the diagram

NOT TO SCALE

135° % Y
LI A 35°
O B 45°
1 C 55°
(1 D 65°

15. A school starts at 7:45 in the morning. There are four
periods before the first break. Each period takes 35 minutes.
At what time does the first break starts?

0 A 09:50
[l B 10:00
Ll C 10:10
Ll D 10:05
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16. The diagram below represents a school garden.

Calculate the perimeter of the garden (give your answer in

meters).
3.9m
[ =Y
S
= o
o
= =
H
3
H Not to Scale
3.4m
] A 29.3m

0l B 1197.5m

[l C 1194.10m

[0 D 259m

17. What is the Highest Common Factor of 24 and 32?

0 A 4
0 B 2
LI c 8
0 D 6
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18. What is three quarters of an hour?

A 15 minutes
30 minutes

C 45minutes

O o O 0O
W

D 75 minutes

19.What is the difference between N$5.95 and 345 cents

0 A N$339.05
L1 B 25c

1 C 250c

[l D N$250

20. A cake has a mass of 3.65kg. What is the mass of the cake

in grams?

0] A 3.65¢g
1 B 36.59
1 C 365¢g
[l D 36509

21. Express 9:30 p.m. on a 24-hour clock.

L] A 0930
Ll B 19:30
0 Cc 21:30
0 D 21:30 p.m.
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22. A car has travelled a distance of 600 km in a time of 5 hours.

At what speed was the car driven?

0 A 140km/h
0 B  60km/h
0 € 2km/h
0 D 120km/h

23. Express é as percentages

0 A 20%
L B 30%
0O C 40%
0 D 50%

24. Which of the following fractions is the largest ?

1.1 1 2
2" 4" 5 5
O a 2
5
O =
4
Ooc 1
5
Op 2=
2
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25. Ben had N$ 3000 in his FNB account. He withdrew N$ 2500
and has charged a service fee of N$ 12.05. What is the

available balance in his account now?

L1 A N$500

0 B N$512.05
0 C N$487.95
0 D N$5512.05

26. A bus trip from Windhoek to Ondangwa takes 6 hours 40
minutes. At what time did a bus arrive in Ondangwa if it left
Windhoek at 06:30?

0 A 1310
0 B 12:10
0 C 12140
0 D 1340

27.Workout: 3+5%x2-4+2

0o A 3
b B 11
LI Cc &6
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28. Round-off 905 to the nearest 10

0 A 100
L1 B 910
b c 91

0 D 900

29. The price of a loaf of brown bread at 5 local dealers is:
N$7.00, N$6.95, N$7.10, N6.75 and N$7.20. Calculate the

average price of a loaf of brown bread.

L1 A N$6.95
00 B N$7.00
0 C N$7.20
1 D N$7.10

30. A classroom has length of 8 metres and width of 5 metres.

Calculate the area of the classroom.

8m
NOT TO SCALE 5m 5m
8m
O A 40m?
O B 26m?
O Cc 89m?
0 D 80m?
END OF TEST!
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APPENDIX G

B
TABLE OF TEST SPECIFICATION

Grade Bloom’s Taxonomy Levels of Cognitive Domain
Q | Syllabus Topic and/Subtopic Total
Level Level 1 Level 2 Level 3
1. | Numbers: Number Pattern 4 v 1
2. | Geometry 4 4 1
3. | Problem Solving: Add & Multiply 5 4 1
4. | Common Fractions 5 v 1
5. | Problem Solving: Money 5 4 1
6. | Problem Solving 4/5 v 1
7. | Numbers: Prime numbers 5 4 1
8. | Numbers: Operations 5 v 1
9. | Numbers: Place Values 5 4 1
10. | Data Handling: Averages 5 v 1
11. | Data Handling: Bar Graphs 4 4 1
12. | Geometry 5 v 1
13. | Whole Numbers: Expansion 5 v 1
14.| Geometry: Angles 5 4 1
15. | Problem Solving: Time 5 v 1
16. | Measures: Perimeter & Area 5 v 1
17. | Numbers: Factors 5 4 1
18. | Measurement: Time 5 v 1
19. | Operation with Money 4 v 1
20. | Measures: Mass & Capacity 5 4 1
21.| Measurement: Time 4/5 4 1
22.| Measurement: Time 4/5 v 1
23.| Fractions & Percentages 5 v 1
24. | Ordering of Fractions 5 4 1
25. | Problem Solving: Money 5 v 1
26. | Measurement: Time 5 4 1
97 Operation with Numbers: 45 L, 1
BODMAS
28. | Estimation 5 v 1
29. | Data Handling: Averages 5 v 1
30. | Mensuration 5 v 1
Total number of questions 13 10 7 30
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APPENDIX H

INTERVIEW QUESTIONS

The questions below are based on the proficiencysiewritten by the lower

primary teachers.

1.

1.1.

1.2.

1.3.

1.4.

1.5.

General Questions

Are there some topics in the mathematics Isyfiahat you do not understand; and if

yes, which topics?

What kind of support do you receive from the schaekuit or regional office that

strengthens your teaching of mathematics?

How often do you attend lower primary workshopsfiregs? And when did you

attend the last workshop/training at lower primary?

What do you think about the content of mathematicthe lower primary syllabus?

Do you think it is suitable and appropriate forrtears?

In your opinion, what hinders effective teachingl d@arning at lower primary? And

what do you think could be possible solutions ® phoblems you have mentioned?
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2.

2.1.

2.2.

2.3.

2.4,

2.5.

2.6.

Test Specific Questions

What is your comment about the test?

Did you come across some questions in the testthatannot able to answer; and if
yes, which questions and what problems have yowréxmce in those questions?

Please explain.

In your opinion, do you think it is necessary foegy lower primary teacher to have

knowledge of mathematics? Motivate your answer.

Up to which level do you think lower primary teachecan have knowledge of

mathematics? Motivate your answer.
In conclusion, what do you think about this reskastudy to investigate lower
primary teachers’ knowledge of mathematics in Naaiparticularly in Ohangwena

region?

Do you have any question, comment or suggestionatice?

Thank you very much
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APPENDIX |
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